DEPARTMENT OF BIOTECHNOLOGY

ANNA UNIVERSITY, CHENNAI

Vision:

The Department of Biotechnology is committed to evolve as a world class science and
technology centre by integrating quality and ethics in teaching and research.

Mission:
The mission of the department is

1 To provide students a unique and multidisciplinary learning experience that will
foster the young minds to develop as a researcher, entrepreneur etc.

9 To enhance academic and industrial collaborative research initiatives for the
development of biotechnological, food and therapeutic products.

1 To emphasise and equip the students towards innovative industrial and research
updates.

1 To serve the society with utmost commitment, integrity, enthusiasm, and
dedication.



ANNA UNIVERSITY::CHENNAI - 600 025
UNIVERSITY DEPARTMENTS
B. TECH. FOOD TECHNOLOGY
REGULATIONS 1 2019
CHOICE BASED CREDIT SYSTEM (CBCS)

1. PROGRAMME EDUCATIONAL OBJECTIVES (PEOSs)

The Food Technology curriculum is designed to prepare graduates having knowledge with

high ethical values and industrial preparedness

1. To understand and apply the concepts of basic sciences, Engineering and technology
towards their application in the area of Food Technology.

2. ldentification and analysis to solve problems for the development of products,
processes, techniques to meet the demands of the society.

3. To apply the learnt theory and practical skills in Food Technology for industry, R&D and
entrepreneurship.

4. To learn professional and ethical attitude especially its impact on safety, health and
environment

5. Build an environment that is conducive to higher academic pursuit and nurture creative

and innovative thoughts.

2. PROGRAMME OUTCOMES (POs)

After completion of four years of study, the Food technology Graduates will be able to

Graduate Attribute Programme Outcomes
PO1 | Engineering Knowledge Apply knowledge of mathematics,
basic science and engineering.
PO2 | Problem Analysis Identify, formulate and solve
problems in the area of Food
Technology.
PO3 | Design/ development of solutions Design new processes/

modifying the existing system to
improve the performance and to
satisfy the constraints.

PO4 | Conduct investigations of complex problems | Perform experiments, analyze
and interpret the data.




PO5

Modern tool usage

Apply variousfood analytical tools
and techniques to improve the
efficiency of the process and
product.

PO6

The Engineer and society

Conduct themselves to uphold
the professional and social
obligations.

PO7

Environment and sustainability

Design the system with
environment consciousness and
sustainable development.

PO8

Ethics

Interact with industry, business
and society in a professional and
ethical manner.

PO9

Individual and team work

Ability to work in a
multidisciplinary team.

PO10

Communication

Proficiency in oral and written
communication.

PO11

Project management and finance

Implementation of cost effective
projects and improve system.

PO12

Life-long learning

Continue professional
development and learning as a
life-long activity.

3. PROGRAMME SPECIFIC OUTCOMES (PSOs)

By the completion of Food Technology B. Tech programme the student will have following

programme specific outcomes

0

Students will develop theoretical and practical knowledge, develop effective

communication and cognitive skills.

Develop focus in the Food Technology and apply critical thinking and problem-solving

skills to address current challenges in the food industry.

Understand the importance of responsibility, dependability, punctuality, courtesy,

sensitivity, respect for others and effort in the work place.

Commit to the highest standards of professional integrity and ethical values.




4. MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVE WITH PROGRAMME

OUTCOMES
Programme
educational
objectives PROGRAMME OBJECTIVES
PO | PO |[PO |[PO PO PO PO |PO |[PO |PO1 |POl1 |PO1
1 2 3 4 5 6 7 8 9 0 1 2
1 a a a a
2 a a a a a a
3 a a a a a a a a
4 a |a |a
5 a a a a




5. MAPPING OF COURSE OUTCOMES AND PROGRAMME OUTCOMES

Course PO1 | PO2 | PO3 |PO4 |PO |PO6 |PO |PO8 |PO9 |PO10 | PO11 | PO12
Name 5 7

Technical
English

Engineering
Mathematics
I

Engineering
Physics

Engineering
Chemistry

Problem
solving and
Python
programming

/Heritage of
Tamils

Basic
Sciences
Laboratory

Problem
solving and
Python
programming
Laboratory

English
Laboratory®

Professional
communicati
on

Engineering
Mathematics
1l

Engineering
Graphics

Basic
Electrical
and
Electronics
Engineering

/ Tamils and
Technology

Communicatio
n Laboratory /

Foreign

Language

Food 2 1 1 1 1 1 1 2 1 1 1 2
Microbiology

Biochemistry | 2 2 - - - - - 2 - - - 3

and Nutrition




Biochemistry | 3
and Nutrition
Laboratory

Food
Microbiology 1
Laboratory

Course Name

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

Transform
Techniques &
Partial differential
Equations

Food Process
Calculations

Principles of
Thermodynamics

Fluid mechanics in
Food processes

Food Chemistry

Food Chemistry
Laboratory

Professional
Development®

Elective -
Humanities |

Semester 4

Elective -
Humanities Il

Environmental
Sciences

Audit Course- |

Probability and
Statistics

Heat and Mass
transfer in Food
Processes

Unit operations in
Food Industries

Food analysis

Chemical
Engineering
laboratory

Food analysis
Laboratory




Course Name

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

Semester 5

Total quality
management

Audit Course- I

Food Process
Engineering

Professional
Elective |

Fruit and
Vegetable
Processing and
Preservation

Livestock and
Marine Technology

Professional
Elective I

Livestock and
Marine Technology
Laboratory

Fruit and
Vegetable
Processing

Preservation
|l ahnratarv

Semester 6

Food Packaging
Technology

Food Refrigeration
Systems

Cereals, Pulses
and Oil Seed
Technology

Professional
Elective Il

Professional
Elective IV

Open elective |

Food Packaging
Technology

Cereals and
Baking technology

Internship/Training




Semester 7

Food Safety,
Quality and
Regulation

Dairy Process
Technology

Professional
Elective V

Professional
Elective VI

Professional
Elective VII

Open Elective

Dairy Process
Technology
Laboratory

Internship/Training

w

Project |

N

w

N

N

N

[EEN

N

N

N

=

=

Semester 8

Project |l

N

w

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.




ANNA UNIVERSITY, CHENNAI
UNIVERSITY DEPARTMENTS
B. TECH. FOOD TECHNOLOGY
REGULATIONS i 2019
CHOICE BASED CREDIT SYSTEM
CURRICULA AND SYLLABI FOR | TO VIII SEMESTERS
(Applicable to students admitted from the Academic Year 2022-2023 onwards)

SEMESTER |
PERIODS TOTAL
CODE CATE |PER WEEK | CONTACT
NO COURSE TITLE GORY [ [T [p| PERIODS CREDITS
SI.NO.
THEORY
1. HS5151 | Technical English HSMC | 3 |0 |0 3 3
2 MA5158 | Engineering Mathematics | BSC 3 10 4 4
3. PH5151 | Engineering Physics BSC 3 0|0 3 3
4. CY5151 |Engineering Chemistry BSC 3 0|0 3 3
5 GE5153 |Problem solving and Python ESC
programming 3 0|0 3 3
6. GES5154 IHeritage of Tamils HSMC | 1 | O 1 1
PRACTICAI S
v BS5161 |Basic Sciences Laboratory BSC 0 0o 4 4 2
8. GE5161 |Problem solving and Python ESC
programming Laboratory 0| 4 4 2
9. [GE5163  |English Laboratory® EEC 012 2 1
TOTAL| 16| 1|10 27 22
*Skill Based Course
SEMESTER I
PERIODS
PER TOTAL
SI.NO. CODE COURSE TITLE CATE WEEK CONTACT [CREDITS
NO GORY [T [T [P| PERIODS
THEORY
1. HS5251 | Professional Communication HSMC |2| 0|0 2 2
2. MAb252 | Engineering Mathematics Il BSC 31 1|0 4 4
3. GE5151 | Engineering Graphics ESC 1|1 0| 4 5 3
4, EE5251 | Basic Electrical and Electronics ESC
Engineering 3 0O 3 3
5. FT5201 |Food Microbiology PCC 3 0O 3 3
6. FT5202 | Biochemistry and Nutrition PCC 31010 3 3
7. GE5252 / Tamils HSMC 11010 1 1
and Technoloav
PRACTICALS
8. FT5211 |Biochemistry and Nutrition Laboratory PCC 0|0 |4 4 2
9. FT5212 |Food Microbiology Laboratory PCC 0|0 |4 4 2
10. GE5262 |Communication Laboratory / Foreign EEC ol ola 4 >
Language
TOTAL|16|1 |16 33 25
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SEMESTER 1lI

PERIODS TOTAL
CODE CATE
SI.NO. COURSE TITLE PER WEEK| CONTACT |CREDITS
NO GORY
L|T |P| PERIODS
THEORY
1. Transform Techniques & Partial BSC
: . : 3|1 10 4 4
MA5355 | Differential Equations
2. FT5301 | Food Process Calculations PCC 2|1 |0 3 3
3. FT5302 |Food Chemistry PCC 3/0 1|0 3 3
4, FT5303 |Principles of Thermodynamics ESC 3/0 |0 3 3
5. FT5304 |Fluid mechanics in Food processes ESC 21110 3 3
6. Elective - Humanities | HSMC 310 lo 3 3
PRACTICALS
7. FT5311 |Food Chemistry Laboratory PCC 0|0 |4 4 2
8. GE5361 [Professional Development® EeEc |lolol2 2 1
TOTAL|{16| 3 |6 25 22
¥ Skill Based Course
SEMESTER IV
PERIODS TOTAL
SI.NO. PER
CoeF COURSE TITLE SAT- | WEEK | CONTACT [CREDITS
PERIODS
LT |P
THEORY
1. Elective - Humanities |1 Hsmc |3 (0 |0 3 3
2. GE5251 | Environmental Sciences BSC 3|10 |0 3 3
3. Audit Course - I* AC 3|0 |0 3 0
4. MA5354 | Probability and Statistics BSC 3/1 |0 4 4
5. FT5401 |Heat and Mass transfer in Food PCC
2|11 |0 3 3
Processes
6. FT5402 | ynit operations in Food Industries ESC 1211 o 3
7 FT5403 |Food Analysis PCC 1310 |0 3 3
PRACTICALS
8. IB5451 | Chemical Engineering Laboratory ESC o0 |4 4 2
9. FT5411 |Food Analysis Laboratory PCC 0(0 |4 4 2
TOTAL 19| 3 30 23

* Audit Course is optional
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SEMESTER V

CODE PERIODS TOTAL
SI.NO. COURSE TITLE CATE PER CONTACT |CREDITS
NO GORY | WEEK
LT |p | PERIODS
THEORY
1 GE5451 Total_ guality management HSMC | 5| A ln s "
o Audit Course - I* AC 2l aln N n
3. FT5501 |Food Process Engineering PCC 21110 3 3
4, FT5502 | Fruit and Vegetable Processing and PCC 31010 3 3
Preservation
5. FT5503 |Livestock and Marine Technology PCC 31010 3 3
6. Professional Elective | PEC 31010 3 3
7. Professional Elective Il PEC 3/ 0|0 3 3
PRACTICALS
8. FT5511 |Livestock and Marine Technology PCC |00 |4 4 2
Laboratory
9. FT5512 | Fruit and Vegetable Processing & PCC |o|0 |4 4 2
Preservation Laboratory
TOTAL 2011 B 29 22
* Audit Course is optional
SEMESTER VI
PERIODS TOTAL
PER
SINO. | TnoC COURSE TITLE SAT- | WEEK |CONTACTCREDITS
LT |p |PERIODS
THEORY
1. FT5601 | Food Packaging Technology PCC 31010 3 3
2. FT5602 |Food Refrigeration Systems PCC 21110 3 3
3. FT5603 |Cereals, Pulses and oil seed Technology| PCC 31010 3 3
4, Professional Elective IlI PEC 31010 3 3
5. Professional Elective 1V PEC 31010 3 3
6. Open elective | OEC 31010 3 3
PRACTICALS
7. FT5611 |Food Packaging Technology Laboratory PCC 0|0 |4 4 2
8. FT5612 | Cereal, Pulses and Oil Seed Technology PCC
Laboratory 0|10 |4 4 2
9. FT5712 | Internship/ Training (Minimum 4 Weeks)*| EEC - |- - - -
TOTAL 1711 8 26 22

*Students should undergo Internship/ Training for which assessment will be done in the seventh
semester
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SEMESTER VII

PERIODS TOTAL
PER
siNo. | Cnet COURSE TITLE SATS | WEEK | CONTACT |CREDITS
LT |p | PERIODS
THEORY
1. FT5701 |Food Safety, Quality and Regulation PCC 3,010 3 3
2. FT5702 | Dairy Process Technology PCC 310lo 3 3
3. Professional Elective V PEC 3/ 010 3 3
4. Professional Elective VI PEC 3|0 0 3 3
5. Professional Elective VII PEC 31010 3 3
6. Open Elective Il OEC 31010 3 3
PRACTICAI S
7. FT5711 | Dairy Process Technology Laboratory PCC 0|0 |4 4 2
8. FT5712 |Internship / Training EEC - - - - 2
9. FT5713 | Project | EEC 0|0 |6 6 3
TOTAL 18| 0 |10 28 25
SEMESTER VIII
PERIODS TOTAL
PER
sino. | el COURSE TITLE SATS | WEEK | CONTACT |CREDITS
PRACTICALS
1. FT5811 |Project II EEC 0|0 (16 16 8
TOTAL 0|0 |16 16 8

TOTAL CREDITS : 169
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PROFESSIONAL ELECTIVES (PEC)

TOTAL
SI. NO. gé?:;l\z( CONTACT P
CODE NO COURSE TITLE PERIODS

1. FT5001 o _ _ _ _ PEC 3 2
Principles of Biochemical Engineering

2. FT5002 PEC 3 0
Analytical Methods for Food Products

3. FT5003 PEC 3 0
Food Fermentation Technology

4, FT5004 PEC 3 0
Functional Foods and Nutraceuticals

5. FT5005 PEC 3 0
Post-Harvest Technology

6. FT5006 | Technology of Plantation Crops and PEC 3 0
Spices

7. FT5007 PEC 3 0
Food Flavours

8. FT5008 | Instrumentation and Food Process PEC 3 0
Control

9. IB5072 PEC 3 0
Biological Spectroscopy

10. FT5009 PEC 3 0
Baking and Confectionery Technology

11. FT5010 PEC 3 0
Food Plant Design and Layout

12. IB5073 PEC 3 0
Chemical Reaction Engineering

13. FT5011 PEC 3 0
Food Biotechnology

14. FT5012 PEC 3 0
Food Allergens and Toxicology

15. | GE5076 PEC 3 0
Professional Ethics in Engineering

16. FT5013 PEC 3 0
Traditional and Organic Foods

17. FT5014 | Food Process Economics and Industrial PEC 3 0
Management

18. FT5015 PEC 3 0
Food Supply Chain Management

19. FT5016 PEC 3 0
Food Plant Equipment Design

20. FT5017 PEC 3 0

Food Ingredients and Additives
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BASIC SCIENCE COURSES (BSC)

[\SJ(I)' CODE NO COURSE TITLE T P CREDITS SEMESTER
MA5158 | Engineering
1. _ 1 0 4 |
Mathematics |
PH5151 | Engineering
2. Physics 0 0 3 I
CY5151 | Engineering
3. Chemistry 0 0 3 !
4 | BS5161 Basic Sciences 0 4 5 |
) Laboratory
5 | MA5252 Engineering 1 0 4 |
Mathematics
Transform
MAS5355 Techniques &
6. Partial Differential 1 0 4 i
Equations
7 | GE5251 Environmental 0 0 3 Y,
Sciences
8 MA5354 Probability and 1 0 4 Y,
) Statistics
PROFESSIONAL CORE COURSES (PCC)
NS(I)' CODE NO COURSE TITLE T P CREDITS SEMESTER
1. FT5201 | Food Microbiology 0 0 3 I
Biochemistry and
2. | FT5202 | Nutrition 0] 0 3 I
FT5211 Biochemistry and
3. Nutrition Laboratory 0 4 2 .
4 FT5212 Food Microbiology 0 4 5 I
) Laboratory
5 FT5301 Food Prpcess 1 0 3 I
Calculations
6. FT5302 Food Chemistry 0 0 3 11
7 | Frsgiy | Food Chemistry 0o | 4 2 I
Laboratory
Heat and Mass
8. FT5401 | transfer in Food 1 0 3 v

Processes
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FT5403

Food Analysis

10.

FT5411

Food Analysis
Laboratory

11.

FT5501

Food Process
Engineering

12.

FT5502

Fruit and Vegetable
Processing and
Preservation

13.

FT5503

Livestock and
Marine Technology

14.

FT5511

Livestock and
Marine Technology
Laboratory

15.

FT5512

Fruit and Vegetable
Processing &
Preservation
Laboratory

16.

FT5601

Food Packaging
Technology

Vi

17.

FT5602

Food Refrigeration
Systems

Vi

18.

FT5603

Cereals, Pulses
and oil seed
Technology

Vi

19.

FT5611

Food Packaging
Technology
Laboratory

Vi

20.

FT5612

Cereal, Pulses and
Oil Seed
Technology
Laboratory

Vi

22.

FT5701

Food Safety,
Quiality and
Regulation

VI

25.

FT5711

Dairy Process
Technology
Laboratory

VI
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ENGINEERING SCIENCE COURSES (ESC)

[\SJ(I)' CODE NO | COURSE TITLE T P CREDITS SEMESTER

Problem solving 0 0

1. | ge5153 | and Python 3 I
programming
Problem solving
and Python

2. | GE5161 | programming 0 4 2 |
Laboratory

3. | GEs151 | Engineering 0o | 4 3 I
Graphics
Basics of Electrical

4. | EE5251 and Electronics 0 0 3 I
Engineering

FT5303 Principles of

> Thermodynamics 0 0 3 I

6. FT5304 Fluid mechanics in 1 0 3 "
Food processes
Unit operations in

7 FT402 1 o0 industries 1 0 3 vV
Chemical

8. | IB5451 Engineering 0 4 2 v
Laboratory
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HUMANITIES AND SOCIAL SCIENCES (HSMC) i MANAGEMENT AND OTHERS

PERIODS
Sl PER WEEK TOTAL
' CODE COURSE TITLE CONTACT | CREDITS SEMESTER
No. PERIODS
L T | P
1 | HSS151 Technical English 3 0 0 3 3 I
2 HS5251 Professm_nal_ 5 0 0 5 2 I
Communication
GE5451 Total Quality 3 0 0 3 3 Vv
Management
4 GE5154 . /Heritage of 1 0 0 1 1 |
Tamils
5 [GE5252
[ Tamils | 1 0 0 1 1 Il
and Technology
HSMCi ELECTIVES i HUMANITIES | (ODD SEMESTER)
Course i
EL' Code Course Title Periods per week Credits
Lecture | Tutorial | Practical
1. | HU5171 | Language and 3 0 0 3
Communication
2. | HU5172 | Values and Ethics 3 0 0 3
3. | HU5173 | Human Relations at Work 3 0 0 3
4. | HU5174 | Psychological Process 3 0 0 3
5. | HU5175 | Education, Technology and 3 0 0 3
Society
6. | HU5176 | Philosophy
7. | HU5177 | Applications of Psychology
in Everyday Life
HSMCi ELECTIVES i HUMANITIES Il (EVEN SEMESTER)
Sl. Course . Period k .
NoO Code Course Title eriods perwee Credits
Lecture | Tutorial | Practical
1. | HU5271 | Gender Culture and 3 0 0 3
Development
2. HU5272 Ethics and Holistic Life 3 0 0 3
3. [HU5273 Law and Engineering 3 0 0 3
4. HU5274 Film Appreciation 3 0 0 3
5. HU5275 Fundamentals of Language 3 0 0 3
and Linguistics
6. HU5276 Understanding Society and 3 0 0 3
Culture through Literature




AUDIT COURSES (AC)
Registration for any of these courses is optional to students

Sl. | Course Course Title Periods per week Credits |Semester
No. | Code Lecture| Tutorial| Practical
1. | AD5091 | Constitution of India 3 0 0 0
2. | AD5092 | Value Education 3 0 0 0
3. | AD5093 | Pedagogy Studies 3 0 0 0
4. | AD5094 | Stress Management by Yoga 3 0 0 0
5. | AD5095 | Personality Development
Through Life Enlightenment 3 0 0 0 2/6
Skills
6. | AD5096 | Unnat Bharat Abhiyan 0 0 0
7. | AD5097 | Essence of Indian
Knowledge Tradition 3
8. | AD5098 | Sanga Tamil Literature 3 0 0 0
Appreciation
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
NSCI)' Code No Course Title L T P Credits Semester
1. |GE5163 English Laboratory® | 0 0 2 1 1
GE5262 Communication
2. Laboratory / Foreign O 0 4 5 2
Language®
GE5361 Professional 3
3. Development® 0 0 2 1
4 Internship / Training | O 0 0 2 Vi
- | FT5712 (Minimum 4 Weeks)
5. | FT5713 Project | 0 0 6 3 VI
6. | FT5811 Project |l 0 0 16 8 VI




SUMMARY

TOTAL
SUBJECT CREDITS PER SEMESTER CREDITS
AREA
I Il 1 v vV VvV Vi
HSMC 4 4 3 3 3 17
BSC 12 4 4 7 26
ESC 5 6 6 5 22
PCC 10 8 8 13 | 13 | 14 66
AC 0 0 0
(Non Credit)

PEC 6 6 3 15
OEC 3 3 6
EEC 0 5 8 17
Total 22 25 22 23 22 | 22 | 25 8 169




SEMESTER |

HS5151 TECHNICAL ENGLISH LTPC
3003
OBJECTIVES
1 To build lexical competency and accuracy that will help learners to use language
effectively.

1 To learn various reading strategies that will enable learners to comprehend the different
modes of reading materials of varied levels of complexity.

1 To comprehend the linguistic aspects of various rhetorical structures and functions of
Technical English and use them effectively in writing.

UNIT I INTRODUCING ONESELF 9
Theory:

Reading: Descriptive passages (From Newspapers / Magazines) 7 Writing: Writing a coherent
paragraph (Native Place, School Life) i Grammar: Simple present tense, Present continuous
tense 1 Vocabulary development: One word substitution.

UNIT Il DIALOGUE WRITING 9
Theory:

Reading: Reading a print interview (Comprehension and inference questions) - Writing: Writing a
checklist - Dialogue writing i Grammar: Simple past tense i Question formation (Wh-Questions,
O60Yes®Nw& Quest i ons i Vocabgary@aevelspmenb lresical items relevant to the
theme of the given unit.

UNIT I FORMAL LETTER WRITING 9
Theory:

Reading: Reading motivational essays on famous Engineers and Technologists (Answering
Open i Ended and Closed Questions) i Writing: Writing formal letters/ emails i Grammar:
Future tenses, Subject and verb agreement - Vocabulary Development: Collocations T Fixed
expressions.

UNIT IV WRITING LETTERS OF COMPLAINT 9
Theory:

Reading: Reading Problem i Solution Articles/Essays Drawn From Various Sources i Writing:
Making Recommendations i Writing a complaint Letter i Letter / email to the Editor i Note
Making T Grammar: Use of modal verbs i Phrasal verbs i Cause-and-effect sentences i
Vocabulary Development: Connectives, Use Of cohesive devices in writing, Technical
vocabulary.

UNIT V WRITING DEFINITIONS AND PRODUCT DESCRIPTION 9
Theory:

Reading: Reading graphical material for comparison (Advertisements & Infographics) i Writing:
Writing Definitions - One-line & extended definition 1 Compare-and-contrast paragraphs -

Grammar: Adjectives 7T Degrees of comparison i Compound nouns i Compound words -
Vocabulary Development: Use of Discourse Markers i Suffixes (Adjectival endings).
TOTAL : 45 PERIODS

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

1 Use appropriate language structures and lexical items in authentic contexts.

1 Read both general and technical texts and comprehend their denotative and connotative

meanings.

1 Write different kinds of formal documents with grammatical and lexical appropriacy.

Assessment Pattern
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T Two written i nternal assessments to test

reading and writing skills.
1 End Semester exam to be tested in two parts: Theory exam for three hours and listening
and speaking skills for two hours.

MA5158 ENGINEERING MATHEMATICS i |
(Common to all branches of B.E. / B.Tech. Programmes in | Semester)
LTPC
OBJECTIVES 3104
The course aims to
[0 develop the use of matrix algebra techniques that is needed by engineers for practical
applications.
[0 familiarize the students with differential calculus.
00 familiarize the student with functions of several variables. This is needed in many
branches of engineering.
[0 make the students understand various techniques of integration.
[0 acquaint the student with mathematical tools needed in evaluating multiple integrals and
their applications.

UNITI  MATRICES 12
Eigenvalues and Eigenvectors of a real matrix i Characteristic equation i Properties of
eigenvalues and eigenvectors i Cayley-Hamilton theorem i Diagonalization of matrices i
Reduction of a quadratic form to canonical form by orthogonal transformation i Nature of
guadratic forms.

UNITIl DIFFERENTIAL CALCULUS 12
Limit of function T One sided limit i Limit Laws i Continuity i left and right continuity 1 types of
discontinuities T Intermediate Value Theorem i Derivatives of a function - Differentiation rules 7
Chain rule 7 Implicit differentiation 7 logarithmic differentiation i Maxima and minima i Mean
value theorem i (Optional Polar coordinate system i Differentiation in polar coordinates).

UNIT Il FUNCTIONS OF SEVERAL VARIABLES 12
Partial derivatives T Homogeneous functions and Euler& theorem 71 Total derivative i
Differentiation of implicit functions i Change of variables i Jacobians i Partial differentiation of

implicit functions i Taylor& series for functions of two variables i Errors and approximations i

Maxima and minima of functions of two variables i Lagrange® method of undetermined
multipliers.

UNIT IV INTEGRAL CALCULUS 12
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by
parts, Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by
partial fraction, Integration of irrational functions - Improper integrals.
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UNITV  MULTIPLE INTEGRALS 12
Double integrals i Change of order of integration i Double integrals in polar coordinates 1 Area
enclosed by plane curves i Triple integrals i Volume of solids i Change of variables in double
and triple integrals.

TOTAL: 60 PERIODS

OUTCOMES
At the end of the course the students will be able to

CO 1 use the matrix algebra methods for solving practical problems.

CO 2 apply differential calculus tools in solving various application problems.

CO 3 able to use differential calculus ideas on several variable functions.

CO 4 apply different methods of integration in solving practical problems.

CO 5 apply multiple integral ideas in solving areas, volumes and other practical
problems.

TEXTBOOKS

1.

Grewal B.S., fHigher Engineering Mathematicsq Khanna Publishers, 44th Edition, New
Delhi, 2017.

2. James Stewart, "Calculus with Early Transcendental Functions", Cengage Learning, 6th
Edition, New Delhi,2013.

3. Joel Hass, Christopher Heil and Maurice D.Weir, "Thomas Calculus", Pearson, 14th
Edition, New Delhi, 2018.

4. Narayanan S. and Manicavachagom Pillai T. K., fCalculus" Volume | and I, S.
Viswanathan Publishers Pvt. Ltd., Chennai, 2009.

REFERENCES

1. Bali N., Goyal M. and Watkins C., fAdvanced Engineering Mathematicsq Firewall Media
(An imprint of Lakshmi Publications Pvt., Ltd.,), 7th Edition, New Delhi, 2009.

2. Erwin Kreyszig, "Advanced Engineering Mathematics", John Wiley and Sons, 10th
Edition, New Delhi, 2015.

3. Greenberg M.D., MAdvanced Engineering Mathematicsg Pearson Education2nd Edition,
5th Reprint, Delhi, 2009.

4. Jain R.K. and lyengar S.R.K., Mdvanced Engineering MathematicsoNarosa
Publications, 5th Edition, New Delhi, 2017.

5. Peter V.06 &ll, Advanced Engineering Mathematicsg Cengage Learning India Pvt., Ltd,
7th Edition, New Delhi , 2012.

6. Ramana B.V., fHigher Engineering Mathematicsg Tata McGraw Hill Co. Ltd., 11th

Reprint, New Delhi, 2010.
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PH5151 ENGINEERING PHYSICS LTPC

(Common to all branches of B.E / B.Tech. programmes) 3 003

OBJECTIVES
The course aims to

[0 make the students understand the importance of mechanics.

[0 equip the students on the knowledge of electromagnetic waves.

[0 introduce the basics of oscillations, optics and lasers.

[0 enable the students in understanding the importance of quantum physics.

00 elucidate the application of quantum mechanics towards the formation of energy bands in

crystalline materials.

UNIT | MECHANICS 9
Moment of inertia (M.l) - Radius of gyration - Theorems of M .I - M.l of circular disc, solid
cylinder , hollow cylinder , solid sphere and hollow sphere - K.E of a rotating body i M.l of a
diatomic molecule i Rotational energy state of a rigid diatomic molecule - centre of mass i
conservation of linear momentum i Relation between Torque and angular momentum -
Torsional pendulum.

UNIT II ELECTROMAGNETIC WAVES 9
Gauss® law i Faraday® law - Ampere® law - The Maxwell s@quations - 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 - 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 - interference - interferometers - air wedge
experiment. Theory

of laser - characteristics - Spontaneous and stimulated emission - Einstein& coefficients -
population inversion - Nd-YAG laser, CO2 laser, semiconductor laser - applications.

UNIT IV BASIC QUANTUM MECHANICS 9
Photons and light waves - Electrons and matter waves - The Schrodinger equation (Time
dependent and time independent forms) - meaning of wave function - Normalization - Particle in
a infinite potential well - Normalization, probabilities and the correspondence principle.

UNIT V APPLIED QUANTUM MECHANICS 9

The harmonic oscillator - Barrier penetration and quantum tunneling - Tunneling microscope -
Resonant diode - Finite potential wells - particle in a three dimensional box - Bloch& theorem for
particles in a periodic potential, Kronig-Penney model and origin of energy bands.

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to
Co1 understand the importance of mechanics.
CO 2 express the knowledge of electromagnetic waves.
CO 3 know the basics of oscillations, optics and lasers.
Co 4 understand the importance of quantum physics.
CO5 apply quantum mechanical principles towards the formation of energy bands in

crystalline materials.
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TEXT BOOKS:
1. D.Kleppner and R.Kolenkow. An Introduction to Mechanics. McGraw Hill Education, 2017.
2. D.Halliday, R.Resnick and J.Walker. Principles of Physics. John Wiley & Sons, 2015.

3. N.Garcia, A.Damask and S.Schwarz. Physics for Computer Science Students. Springer-
Verlag, 2012.

REFERENCES:
1. R.Wolfson. Essential University Physics. Volume 1 & 2. Pearson, 2016.
2. D.J.Griffiths. Introduction to Electrodynamics. Pearson Education, 2015
3. K.Thyagarajan and A.Ghatak. Lasers Fundamentals and Applications. Springer, 2012.

CY5151 ENGINEERING CHEMISTRY
(COMMON TO ALL BRANCHES)

wrr
° 4
© T
w O

OBJECTIVES
The course aims to
O introduce the basic concepts of polymers, their properties and some of the important
applications.
[0 impart knowledge on the basic principles and preparatory methods of
nanomaterials.
00 facilitate the understanding of the laws of photochemistry, photoprocesses and
instrumentation & applications of spectroscopic technigues.
00 familiarize the operating principles and applications of energy conversion, its processes
and storage devices.
00 inculcate sound understanding of water quality parameters and water treatment
techniques.

UNIT | POLYMER CHEMISTRY 9
Introduction Functionality-degree of polymerization. Classification of polymers- natural and
synthetic, thermoplastic and thermosetting. Types and mechanism of polymerization addition
(free radical, cationic, anionic and living); condensation and copolymerization. Properties of
polymers Tg, tacticity, molecular weight-weight average, number average and polydispersity
index. Techniques of polymerization Bulk, emulsion, solution and suspension.  Structure,
Properties and uses of PE, PVC, PC, PTFE, PP, Nylon 6, Nylon 66, Bakelite, Epoxy;
Conducting polymers i polyaniline and polypyrrole.

UNIT II NANOCHEMISTRY 9
Basics-distinction between molecules, nanomaterials and bulk materials; size-dependent
properties. Types T nanoparticle, nanocluster, nanorod, nanowire and nanotube. Preparation of
nanomaterials sol-gel, solvothermal, laser ablation, chemical vapour deposition, electrochemical
deposition and electro spinning. Characterization - Scanning Electron Microscope and
Transmission Electron Microscope - Principle and instrumentation (block diagram). Properties
(optical, electrical, mechanical and magnetic) and Applications of nanomaterials - medicine,
agriculture, electronics and catalysis.

UNIT 1l PHOTOCHEMISTRY AND SPECTROSCOPY 9
Photochemistry Laws of photochemistry - Grotthuss-Draper law, Stark-Einstein law and
Lambert-Beer Law (derivation and problems). Photo physical processes i Jablonski diagram.
Chemiluminescence, photo-sensitization and photoquenching 1T  mechanism and
examples.Spectroscopy Electromagnetic spectrum - absorption of radiation - electronic,
vibrational and rotational transitions.Width and intensities of spectral lines.Atomic absorption
spectroscopy, UV-Vis and IR spectroscopy- principles, instrumentation (Block diagram) and
applications.
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UNIT IV ENERGY CONVERSIONS AND STORAGE 9
Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission
and fusion - nuclear chain reactions - nuclear energy - light water nuclear power plant i fast
breeder reactor.Solar energy conversion - solar cells. Wind energy. Batteries - types of batteries
T primary battery (dry cell), secondary battery (lead acid, nickel-cadmium and lithium-ion-
battery). Fuel cells i H2-O2 and microbial fuel cell.Explosives i classification, examples
TNT, RDX, Dynamite; Rocket fuels and propellants T definition and uses.

UNIT V WATER TECHNOLOGY 9
Water T sources and impurities i water quality parameters colour, odour, pH, hardness,
alkalinity, TDS, COD and BOD. Boiler feed water i requirement i troubles (scale & sludge,
caustic embrittlement, boiler corrosion and priming & foaming. Internal conditioning i
phosphate, calgon and carbonate treatment. External conditioning - zeolite (permutit) and ion
exchange demineralization. Municipal water treatment process 1 primary (screening,
sedimentation and coagulation), secondary (activated sludge process and trickling filter
process) and tertiary (ozonolysis, UV treatment, chlorination, reverse osmosis).

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to

Cco1 recognize and apply basic knowledge on different types of polymeric materials,
their general preparation methods and applications to futuristic material
fabrication needs.

CO 2 identify and apply basic concepts of nanoscience and nanotechnology in
designing the synthesis of nanomaterials for engineering and technology
applications.

Cco3 identify and apply suitable spectroscopic technique for material analysis and
study different forms of photochemical reactions.

Co4 recognize different forms of energy resources and apply them for suitable

applications in energy sectors.
CO5 demonstrate the knowledge of water and their quality in using at different
industries.

TEXT BOOKS
1. Jain P. C. & Monica Jain., fEngineering Chemistryq 16'[h Edition, Dhanpat Rai Publishing
Company (P) Ltd, New Delhi, 2015.
2. Sivasankar B., fEngineering Chemistryg Tata McGraw-Hill Publishing Company Ltd, New
Delhi, 2012.
3. S.S.Dara, M text book of Engineering Chemistryg Chand Publications, 2014.

REFERENCES
1. Sachdeva MV, iBasics of Nano Chemistryg Anmol Publications Pvt Ltd, 2011
2. B.Sivasankar, finstrumental Methods of Analysisg Oxford University Press. 2012.
3. Friedrich Emich, fEngineering Chemistryg Scientific International Ltd, 2015
4. V RGowariker, N V Viswanathan and Jayadev Sreedhar, fPolymer Scie n ¢ Bléw age
International Publishers, 2015
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GE5151 PROBLEM SOLVING AND PYTHON PROGRAMMING LTPC
3003
OBJECTIVES
The course aims to
00 know the basics of algorithmic problem solving.
00 develop Python programs with conditionals and loops.
00 define Python functions and use function calls.
00 use Python data structures - lists, tuples, dictionaries.
00  do input/output with files in Python.
UNIT | INTRODUCTION TO COMPUTING AND PROBLEM SOLVING 9

Fundamentals of Computing T Computing Devices i ldentification of Computational Problems 1
Pseudocodesand Flowcharts 7 Instructions i Algorithms 1 Building Blocks of Algorithms 1
Introduction to Python Programming i Python Interpreter and Interactive Mode i Variables and
Identifiers T Arithmetic Operatorsi Values and Types 1 Statements.

Suggested Activities
00 Developing Pseudocodes and flowcharts for real life activities such as railway ticket
booking using IRCTC, admission process to undergraduate course, academic schedules
during a semester etc.
00  Developing algorithms for basic mathematical expressions using arithmetic operations.
00 Installing Python.
00  Simple programs on print statements, arithmetic operations.

Suggested Evaluation Methods
0 Assignments on pseudocodes and flowcharts.
00 Tutorials on Python programs.

UNIT Il CONDITIONALS AND FUNCTIONS 9
Operators T Boolean Values i Operator Precedence i Expression i Conditionals If-Else

Constructs i Loop Structures/Iterative Statements i While Loop i For Loop T Break Statement
T Function Call and Returning Values i Parameter Passing i Local and Global Scope i
Recursive Functions.

Suggested Activities
[0 Simple Python program implementation using Operators, Conditionals, Iterative
Constructs and Functions.

00 Implementation of a simple calculator.
00 Developing simple applications like calendar, phone directory, to-do lists etc.
00 Flow charts for GCD, Exponent Functions, Fibonacci Series using conditionals and

iterative statements.
[0 External learning - Recursion vs. Iteration.

Suggested Evaluation Methods
[0 Tutorials on the above activities.
00  Group Discussion on external learning.
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UNIT 1l SIMPLE DATA STRUCTURES IN PYTHON 10
Introduction to Data Structures i List i Adding Items to a List i Finding and Updating an ltem i

Nested Lists i Cloning Lists i Looping Through a List T Sorting a List i List Concatenation i
List Slices T List Methods i List Loop T Mutability i Aliasing i Tuples Creation, Accessing,
Updating, Deleting Elements in a Tuple, Tuple Assignment, Tuple as Return Value, Nested
Tuples, Basic Tuple Operations i Sets.

Suggested Activities
0O Implementing python program using lists, tuples, sets for the following scenario
Simple sorting techniques

Student Examination Report
Billing Scheme during shopping.
00 External learning - List vs. Tuple vs. Set i Implementing any application using all the
three data structures.

Suggested Evaluation Methods
00 Tutorials on the above activities.
[0 Group Discussion on external learning component.

UNIT IV STRINGS, DICTIONARIES, MODULES 10
Strings Introduction, Indexing, Traversing, Concatenating, Appending, Multiplying, Formatting,

Slicing, Comparing, Iterating i Basic Built-In String Functions i Dictionary Creating, Accessing,
Adding Items, Modifying, Deleting, Sorting, Looping, Nested Dictionaries Built-in Dictionary
Function i Finding Key and Value in a Dictionary T Modules i Module Loading and Execution i
Packages i Python Standard Libraries.

Suggested Activities
00 Implementing Python program by importing Time module, Math package etc.
[0  Creation of any package (student& choice) and importing into the application.

Suggested Evaluation Methods
O Tutorials on the above activities.

UNIT V FILE HANDLING AND EXCEPTION HANDLING 7
Introduction to Files i File Path T Opening and Closing Files i Reading and Writing Files T File

Position i Exception Errors and Exceptions, Exception Handling, Multiple Exceptions.

Suggested Activities
0 Developing modules using Python to handle files and apply various operations on files.
[0 Usage of exceptions, multiple except blocks -for applications that use delimiters like age,
range of numerals etc.
00 Implementing Python program to open a non-existent file using exceptions.

Suggested Evaluation Methods

0 Tutorials on the above
activities. TOTAL: 45 PERIODS

0 Case Studies.
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OUTCOMES:
At the end of the course the students will be able to
CO 1 develop algorithmic solutions to simple computational problems.
CO 2 develop and execute simple Python programs.
CO 3 write simple Python programs for solving problems.
CO 4 decompose a Python program into functions.
CO 5 represent compound data using Python lists, tuples, dictionaries etc.
CO 6 read and write data from/to files in Python programs.

TEXT BOOKS:
1. Reema Thareja, fPython Programming using Problem Solving Approachg Oxford
University Press, 2017.
2. Allen B. Downey, fiThink Python How to Think Like a Computer Scientistq Second
Edition, Shroff/O6 &llly Publishers, 2016.
(http//greenteapress.com/wp/thinkpython/).

REFERENCES:

1. Guido van Rossum, Fred L. Drake Jr., fAn Introduction to Python i Revised and
Updated for Python 3.2 Network Theory Ltd., 2011.

2. John V Guttag, fintroduction to Computation and Programming Using Pythong Revised
and Expanded Edition, MIT Press , 2013

3. Charles Dierbach, fintroduction to Computer Science using Pythong Wiley India Edition,
2016.

4. Timothy A. Budd, fExploring Pythong Mc-Graw Hill Education (India) Private Ltd., 2015.

5. Kenneth A. Lambert, frundamentals of Python First Programsq Cengage Learning,
2012.

GE5154 LTPC
1001

I ; 3
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TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS

1. | T . (
)
2. | A )
3. | (
)
4. T ( )
5.  Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL 1 (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.)

9. Keeladi - 6 S a n g a nCivlizatioy on the banks of river V a i g(dointfy 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) i Reference

Book.
GE5154 HERITAGE OF TAMILS LTPC
1001
UNIT | LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languages i Tamil as aClassical Language - Classical
Literature in Tamil 7 Secular Nature of Sangam Literature 7 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.
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UNIT Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART i 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 [l 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 Conquest 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 i Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems
of Medicine T Inscriptions & Manuscripts i Print History of Tamil Books.
TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS

1. | T . (
).
2. | ( )
3. | (
)
4. i ( )
5.  Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL i (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.)

9. Keeladi- 06 San g anCivlizatioy on the banks of river Va i g(dointy 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) i Reference
Book.
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BS5161 BASIC SCIENCES LABORATORY

LTPC
(Common to all branches of B.E. / B.Tech Programmes) 004 2

PHYSICS LABORATORY (Any Seven Experiments)

OBJECTIVES:
The course aims to

O inculcate experimental skills to test basic understanding of physics of materials including
properties of matter, thermal and optical properties.

0 induce the students to familiarize with experimental determination of velocity of
ultrasonic waves and band gap determination.

LIST OF EXPERIMENTS

1. Torsional pendulum - Determination of rigidity modulus of wire and moment of inertia of disc
2. Non-uniform bending - Determination of young& modulus
3. Uniform bending i Determination of young& modulus
4. Lee® disc Determination of thermal conductivity of a bad conductor
5. Potentiometer-Determination of thermo e.m.f of a thermocouple
6. Laser- Determination of the wave length of the laser using grating
7. Air wedge - Determination of thickness of a thin sheet/wire
8. a) Optical fibre -Determination of Numerical Aperture and acceptance angle
b) Compact disc- Determination of width of the groove using laser.
9. Acoustic grating- Determination of velocity of ultrasonic waves in liquids.
10. Ultrasonic interferometer i determination of the velocity of sound and compressibility of
liquids
11. Post office box -Determination of Band gap of a semiconductor.
12. Spectrometer- Determination of wavelength using gating.
13. Photoelectric effect
14. Michelson Interferometer.
15. Estimation of laser parameters.
16. Melde& string experiment
TOTAL: 30 PERIODS
OUTCOMES:

At the end of the course the students will be able to

CO1 determine various moduli of elasticity and also various thermal and optical
properties of materials.

CO 2 determine the velocity of ultrasonic waves, band gap determination and viscosity of
liquids.

CHEMISTRY LABORATORY (Minimum of 8 experiments to be conducted)

OBJECTIVES

The course aims to

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

00 induce the students to familiarize with electroanalytical techniques such as, pH metry,
potentiometry and conductometry in the determination of impurities in aqueous
solutions.

00 demonstrate the analysis of metals and polymers by spectroscopy and viscometry
methods.

LIST OF EXPERIMENTS

1.

2.
3.

Estimation of HCI using Na2CO3 as primary standard and Determination of alkalinity in
water sample.

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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4. Determination of chloride content of water sample by argentometric method.
5. Estimation of copper content of the given solution by lodometry.
6. Determination of strength of given hydrochloric acid using pH meter.
7. Determination of strength of acids in a mixture of acids using conductivity meter.
8. Estimation of iron content of the given solution using potentiometer.
9. Estimation of iron content of the water sample using spectrophotometer (1, 10-
Phenanthroline / thiocyanate method).
10. Estimation of sodium and potassium present in water using flame photometer.
11. Determination of molecular weight of polyvinylalcohol using Ostwald viscometer.
12. Pseudo first order kinetics-ester hydrolysis.
13. Corrosion experiment-weight loss method.
14. Phase change in a solid.
TOTAL: 30 PERIODS

OUTCOMES:

At the end of the course the students will be able to

CO 1 analyse the quality of water samples with respect to their acidity, alkalinity, hardness
and DO.

CO 2 determine the amount of metal ions through volumetric and spectroscopic
techniques

CO 3 determine the molecular weight of polymers by viscometric method.

CO 4 quantitatively analyse the impurities in solution by electroanalytical techniques

CO 5 design and analyse the kinetics of reactions and corrosion of metals

TEXTBOOKS:

1. Laboratory Manual- Department of Chemistry, CEGC, ,téhnna University (2014).
2. Vogel s Textbook of Quantitative Chemical Analysis (8" edition, 2014).

GE5161 PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY LTPC
004 2

OBJECTIVES:
The course aims to

00 understand the problem solving approaches.

[0 learn the basic programming constructs in Python.

0 articulate where computing strategies support in providing Python-based solutions to

real world problems.
00 use Python data structures - lists, tuples, dictionaries.
0 do input/output with files in Python.

LIST OF EXPERIMENTS

1. Identification and solving of simple real life or scientific or technical problems, and
developing flow charts for the same.
Python programming using simple statements and expressions.
Scientific problems using Conditionals and Iterative loops.
Implementing real-time/technical applications using Lists, Tuples.
Implementing real-time/technical applications using Sets, Dictionaries.
Implementing programs using Functions.
Implementing programs using Strings.
Implementing programs using written modules and Python Standard Libraries.
Implementing real-time/technical applications using File handling.
10 Implementing real-time/technical applications using Exception handling.
11. Exploring Pygame tool.
12. Developing a game activity using Pygame like bouncing ball, car race etc.

TOTAL: 60 PERIODS

©CoNoOr®ON
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OUTCOMES:
At the end of the course the students will be able to

Co1 develop algorithmic solutions to simple computational problems

CO 2 develop and execute simple Python programs.

Cco3 structure simple Python programs for solving problems.

CcoO4 decompose a Python program into functions.

CO5 represent compound data using Python data structures.

CO6 apply Python features in developing software applications.
GE5163 ENGLISH LABORATORY LTPC

0 021

OBJECTIVES :

f Toimprove the communicative competence of learners

1 To help learners use language effectively in academic /work contexts

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

f To build on students®6 Engl i s hinlibtenimng speagirg arelk i | | s
grammar learning activities that are relevant to authentic contexts.

1 To use language efficiently in expressing their opinions via various media.

UNIT | 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 Il 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 i 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 T Listening to TED Talks; Listening to lectures - and educational videos. Speaking i
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 7 Listening to debates/ discussions; different viewpoints on an issue; and panel
discussions. Speaking imaking 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

! To listen and comprehend complex academic texts

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

1 To express their opinions effectively in both oral and written medium of communication
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ASSESSMENT PATTERN
f  One online / app based assessment to test listening /speaking
1 End Semester ONLY listening and speaking will be conducted online.
1 Proficiency certification is given on successful completion of listening and speaking internal
test and end semester exam.

HS5251 PROFESSIONAL COMMUNICATION LTPC
2002
OBJECTIVES
1 To comprehend various reading materials relevant to technical context and understand the
main and supporting ideas of the reading materials.
1 To write effective job applications along with detailed CV for internship or placements.
9 To explore definitions, essay and report writing techniques and practice them in order to
develop associated skills.

UNIT | TECHNICAL COMMUNICATION 6
Theory:

Reading: Reading the Interview of an Achiever and Completing Exercises (Skimming, Scanning
and Predicting) T Writing: Writing a Short Biography of an Achiever Based on Given Hints 1
Grammar: Asking and Answering Questions, Punctuation in Writing, Prepositional Phrases

UNIT Il SUMMARY WRITING 6
Theory:

Reading: Reading Technical Essays/ Articles and Answering Comprehension Questions i Writing:
Summary Writing i Grammar: Participle Forms, Relative Clauses

UNIT Il PROCESS DESCRIPTION 6
Theory:

Reading: Reading Instruction Manuals i Writing: Writing Process Descriptions i Writing
Instructions i Grammar: Use of Imperatives, Active and Passive Voice, Sequence Words

UNIT IV REPORT WRITING 6
Theory:

Reading: Reading and Interpreting Charts/Tables and Diagrams 1 Writing: Interpreting
Charts/Tables and Diagrams, Writing a Report i Grammar: Direct into Indirect Speech, Use of
Phrases

UNIT V WRITING JOB APPLICATIONS 6
Theory:
Reading: Reading a Job Interview, SOP, Company Profile and Completing Comprehension
Exercises i Writing: Job Applications and Resumes And Sops-Grammar: Present Perfect and
Continuous Tenses.
TOTAL : 30 PERIODS

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

U Read and comprehend technical texts effortlessly.

U Write technical reports and job application for internship or placement.

U Learn to use language effectively in a professional context.

Assessment Pattern
T Two written internal a s sgeesssnngeamrhas, reddiog ande s t
writing skills.
1 End Semester exam to be tested in two parts: Theory exam for three hours and listening
and speaking skills along with vocabulary for two hours.
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MA5252 ENGINEERING MATHEMATICS T |l LTPC
(Common to all branches of B.E./B.Tech. Programmes in Il Semester) 3104

OBJECTIVES
The course aims to
9 acquaint the students with the concepts of vector calculus which naturally arises in many
engineering problems.
1 develop an understanding of the standard techniques of complex variable theory in
particular analytic function and its mapping property.
9 familiarize the students with complex integration techniques and contour integration
techniques which can be used in real integrals.
1 acquaint the students with Differential Equations which are significantly used in
Engineering problems.
1 make the students appreciate the purpose of using transforms to create a new domain in
which it is easier to handle the problem that is being investigated.

UNITI  VECTOR CALCULUS 12
Gradient and directional derivative i Divergence and Curl 7 Irrotational and Solenoidal vector
fields i Line integral over a plane curve i Surface integral - Area of a curved surface - Volume
integral - Green® theorem, Stoke® theorem and Gauss divergence theorem i Verification and
application in evaluating line, surface and volume integrals.

UNIT Il  ANALYTIC FUNCTION 12
Analytic functions T Necessary and sufficient conditions for analyticity - Properties T Harmonic
conjugates 1 Construction of analytic function - Conformal mapping i Mapping by functions -
Bilinear transformation

UNIT I COMPLEX INTEGRATION 12

Line integral - Cauchy& integral theorem i Cauchy& integral formula i Taylor®& and Laurent®
series 1 Singularities T Residues 1 Residue theorem 1 Application of residue theorem for
evaluation of real integrals i Use of circular contour and semicircular contour with no pole on
real axis.

UNIT IV DIFFERENTIAL EQUATIONS 12
Method of variation of parameters i Method of undetermined coefficients i Homogenous
equations of Euler® and Legendre& type i System of simultaneous linear differential equations
with constant coefficients.

UNITV  LAPLACE TRANSFORMS 12
Existence conditions i Transforms of elementary functions 1 Transform of unit step function and
unit impulse function T Basic properties i Shifting theorems i Transforms of derivatives and
integrals i Initial and Final Value Theorems i Inverse Transforms i Convolution Theorem 1
Transform of periodic functions i Application to solution of linear ordinary differential equations
with constant coefficients.
TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO1 calculate grad, div and curl and use Gauss, Stokes and Greens theorems to
simplify calculations of integrals.
Co2 construct analytic functions and use their conformal mapping property in
application problems.
COo3 evaluate real and complex integrals using the Cauchy® integral formula and
residue theorem.
Co 4 apply various methods of solving differential equation which arise in many
application problems.
CO5 apply Laplace transform methods for solving linear differential equations.
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TEXTBOOKS :
1. Erwin Kreyszig, "Advanced Engineering Mathematics", John Wiley and Sons, 10th
Edition, New Delhi, 2015.
2. Grewal B.S., fHigher Engineering Mathematicsq Khanna Publishers, 44th Edition, New
Delhi, 2017.

REFERENCES:

1. Bali N., Goyal M. and Watkins C., PAdvanced Engineering Mathematicsq Firewall Media
(An imprint of Lakshmi Publications Pvt., Ltd.,), 7th Edition, New Delhi, 2009.

2. Glyn James, fMAdvanced Modern Engineering Mathematicsq Pearson Education, 4th
Edition, New Delhi, 2011.

3. Jain R.K. and lyengar S.R.K.,, fAdvanced Engineering Mathematicsq Narosa
Publications, 5th Edition, New Delhi, 2017.

4. Peter V.00 &ll, Mdvanced Engineering Mathematicsg Cengage Learning India Pvt., Ltd,
7th Edition, New Delhi, 2012.

5. Ramana B.V., fHigher Engineering Mathematicsq Tata McGraw Hill Co. Ltd., 11th
Reprint, New Delhi, 2010.

GE5151 ENGINEERING GRAPHICS LTPC
1043
OBJECTIVES
The course aims to prepare the students for
0 drawing free hand sketches of basic geometrical shapes and multiple views of objects.

00 drawing orthographic projections of lines and planes.
00 drawing orthographic projections of solids.
00 drawing development of the surfaces of objects.
00 drawing isometric and perspective views of simple solids.
CONCEPTS AND CONVENTIONS (NOT FOR EXAMINATION) 1

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

UNIT | PLANE CURVES AND FREE HANDSKETCHING 14
Basic Geometrical constructions, Curves used in engineering practices-Conics i Construction of
ellipse, parabola and hyperbola by different methods i Construction of cycloid i construction of
involutes of square and circle i Drawing of tangents and normal to the above curves.
Visualization concepts and Free Hand sketching Visualization principles T Representation of
Three-Dimensional objects i Layout of views- Free hand sketching of multiple views from pictorial
views of objects

UNIT I PROJECTION OF POINTS, LINES AND PLANE SURFACES 15
Orthographic projection- principles-Principle 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 trapezoidal method
and traces Projection of planes (polygonal and circular surfaces) inclined to both the principal
planes by rotating object method.

UNIT 1 PROJECTION OF SOLIDS 15
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the
axis is inclined to both the principal planes by rotating object method and auxiliary plane
method.

UNITIV  PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF
SURFACES 15
Sectioning of solids in simple vertical position when the cutting plane is inclined to the one of the
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principal planes and perpendicular to the other T obtaining true shape of section. Development
of lateral surfaces of simple and sectioned solids i Prisms, pyramids cylinders and cones.
Development of lateral surfaces of solids with cut-outs and holes.

UNITV ISOMETRIC AND PERSPECTIVE PROJECTIONS 12
Principles of isometric projection i isometric scale T Isometric projections of simple solids and
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple
vertical positions and miscellaneous problems. Perspective projection of simple solids-Prisms
pyramids and cylinders by visual ray method and vanishing point method.

COMPUTER AIDED DRAFTING (DEMONSTRATION ONLY) 3
Introduction to drafting packages and demonstration of their use
TOTAL: (L 15+ P 60)=75 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 draw free hand sketching of basic geometrical shapes and multiple views of objects.
CO 2 draw orthographic projections of lines and planes
CO 3 draw orthographic projections of solids
CO 4 draw development of the surfaces of objects
CO 5 draw isometric and perspective views of simple solids.

TEXT BOOKS:
1. Bhatt, N. D.,Panchal V M and Pramod R. Ingle, fEngineering Drawingg Charotar
Publishing House, 53rd Edition, 2014.
2. Parthasarathy, N. S. and Vela Murali, fEngineering Drawingg Oxford University Press,
2015

REFERENCES:
1. Agrawal, B. and Agrawal C.M., fEngineering Drawingg Tata McGraw, N.Delhi, 2008.
2. Gopalakrishna, K. R., fEngineering Drawingg Subhas Stores, Bangalore, 2007.

3. Natarajan, K. V., fA text book of Engineering Graphicsg 28thEd., Dhanalakshmi
Publishers, Chennai, 2015.

4. Shah, M. B., and Rana, B. C., fEngineering Drawingq Pearson, anEd., 2009.
5. Venugopal, K. and Prabhu Raja, V., fEngineering Graphicsg New Age,2008.

Publication of Bureau of Indian Standards
1. IS 10711 i 2001 Technical products Documentation i Size and lay out of drawing
sheets
IS 9609 (Parts 0 & 1) i 2001 Technical products Documentation i Lettering.
IS 10714 (Part 20) i 2001 & SP 46 7 2003 Lines for technical drawings.
IS 116691 1986 & SP 46 i 2003 Dimensioning of Technical Drawings.
IS 15021 (Parts 1 to 4) i 2001 Technical drawings i Projection Methods.

aprwd

Special 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.

arwbdE
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EE5251 BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING LTPC

3003
OBJECTIVES
The course aims to
[0 understand the basic concepts of electric circuits, magnetic circuits and wiring.
00 understand the operation of AC and DC machines.
00 understand the working principle of electronic devices and circuits.
UNIT | BASIC CIRCUITS AND DOMESTIC WIRING 9

Electrical circuit elements (R, L and C)-Dependent and independent sources i Ohm& Law-
Kirchhoff& laws - mesh current and node voltage methods (Analysis with only independent
source) - Phasors i RMS-Average values-sinusoidal steady state response of simple RLC
circuits. Types of wiring- Domestic wiring - Specification of Wires-Earthing-Methods-Protective
devices.

UNIT II THREE PHASE CIRCUITS AND MAGNETIC CIRCUITS 9
Three phase supply 7 Star connection i Delta connection i Balanced and Unbalanced Loads-
Power in three-phase systems i Comparison of star and delta connections i Advantages-
Magnetic circuits-Definitions-MMF, Flux, Reluctance, Magnetic field intensity, Flux density,
Fringing, self and mutual inductances-simple problems.

UNIT 1l ELECTRICAL MACHINES 9
Working principle of DC generator, motor-EMF and Torque equation-Types T Shunt, Series and
Compound-Applications.Working principle of transformer-EMF equation-Operating principles of
three phase and single phase induction motor-Applications.Working principles of alternator-
EMF equation-Operating principles of Synchronous motor, stepper motor-Applications.

UNIT IV BASICS OF ELECTRONICS 9
Intrinsic semiconductors, Extrinsic semiconductors i P-type and N-type, P-N junction, VI

Characteristics of PN junction diode, Zener effect, Zener diode, Zener diode Characteristics-
Rectifier circuits-Wave shaping.

UNIT V CURRENT CONTROLLED AND VOLTAGE CONTROLLED DEVICES 9
Working principle and characteristics - BJT, SCR, JFET, MOSFET.
TOTAL: 45 PERIODS

OUTCOMES:

CO1 To be able to understand the concepts related with electrical circuits and wiring.

CO2 To be able to study the different three phase connections and the concepts of magnetic
circuits.

CO3 Capable of understanding the operating principle of AC and DC machines.

CO4 To be able to understand the working principle of electronic devices such as diode and
zener diode.

CO 5 To be able to understand the characteristics and working of current controlled and
voltage controlled devices.

TEXT BOOKS:
1. Kothari DP and 1.J Nagrath, fBasic Electrical and Electronics Engineeringg McGraw
Hill Education, 2014
2. Del Toro, fElectrical Engineering Fundamentalsg Second edition, Pearson Education,
New Delhi, 1989.
3. John Bird, fElectrical Circuit theory and technologyg Routledge; 5th edition, 2013
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REFERENCES:
1. Thomas L. Floyd, 6 IEctronic Devices§ 10'[h Edition, Pearson Education, 2018.
2. Albert Malvino, David Bates, dlectronic Principles, McGraw Hill Education;
edition,

2017.
3. Kothari DP and I.J Nagrath, fBasic Electrical Engineeringg McGraw Hill, 2010.
4. Muhammad H.Rashid, fSpice for Circuits and electronicsg 4t ed.,Cengage India,2019.

7th

FT5201 FOOD MICROBIOLOGY LTPC
300 3
OBJECTIVES
The course aims to
00 enable students to understand the methods of isolating and characterizing various
microbes associated with foods and food groups.
00 enable students to understand and use various microbiological techniques for the study

of foods.
00 understand the methods used to detect pathogens in foods.
UNIT | MICROBES - STRUCTURE AND MULTIPLICATION 12

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, capsule staining and
flagella staining. 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.

Calculation of doubling time of bacteria.

UNIT Il ROLE OF MICROBES IN SPOILAGE OF FOODS AND THEIR CONTROL 8
Factors affecting spoilage of foods, Microbial flora associated with various food groups their
spoilage potential. Microbiological spoilage problems associated with typical food products. Use
of antimicrobial chemicals- organic acids, sugars, sodium chloride, nitrites, phosphates,
sulphites, Benzoates, Sorbates / Propionates naturally occurring antimicrobials; Physical
methods- Low and high temperatures, drying, radiation and high pressure; Tolerance of
microbes to chemical and physical methods in various foods.

UNIT Il BENEFICIAL MICROBES IN FOODS 9
Microbes of importance in food fermentations, i Homo & hetero-fermentative bacteria, yeasts
and fungi; Biochemistry of fermentations i pathways involved, Lactic acid bacteria fermentation
and starter cultures, Alcoholic fermentations -Yeast fermentations - characteristics and strain
selection, Fungal fermentations. Microbes associated with typical food fermentations- yoghurt,
cheese, fermented milks, breads, idli, soy products, fermented vegetables and meats.

UNIT IV MICROBIAL AGENTS OF FOOD BORNE ILLNESS 8

Food borne infections and food poisoning, Microbial toxins - types, Gram Negative and Gram
positive food borne pathogens i Salmonella, E. coli, Shigella, Vibrio cholerae,Staphylococcus
aureus; Clostridium botulinum; Lysteria monocytogenes. Toxigenic algae and fungi; Food borne
viruses; helminths, nematodes and protozoa.
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UNIT V MICROBIAL EXAMINATION OF FOODS 8
Detection & Enumeration of microbes in foods, Most Probable Number calculations; Indicator
organisms and microbiological criteria; Rapid and automated microbial methods - development
and impact on the detection of food borne pathogens; Applications of immunological techniques,
importance of Clostridium botulinum to food industry; Detection methods for E. coli,
Staphylococci, Yersinia, B. cereus, C. botulinum & Salmonella, Listeria monocytogenes,
Norwalkvirus, Rotavirus, Hepatitis A virus from food samples.
TOTAL: 45 PERIODS

OUTCOMES
At the end of the course the students will be able to

CO 1 understand the structure and identify the various microbes associated with foods and

food groups.
CO 2 understand and identify the role of these microbes in food spoilage, food preservation.
CO 3 understand the role of pathogens in food borne infections and how to detect them

TEXT BOOKS

1. Prescott Harley, Klein icrobiology fi Authored by Wiley, Sherwood, Woolverton, 10th
edition (2017) McGraw-Hill Higher Education

2. Ananthanarayanan, R. and C.K. JayaramPaniker, frextbook of Microbiologyd9th
Edition,Orient Longman, 2013.

3. Vijaya Ramesh fFood Microbiologya MJP Publishers, 2007.

4. Jay, J.M. iModern Food Microbiologya 4th Edition. CBS Publishers, 2003.

5. Adams, M.R and M.O. Moss. fiFood Microbiologya New Age International, 2002.

REFERENCES
1. Pawsey, R.K. fiCase Studies in Food Microbiology for Food Safety and Qualitya
The Royal Society of Chemistry, 2001.
2. Orsythe, S.J. fiTthe Microbiology of Safe Fooda Blackwell Science, 2000.
3. Harrigan, W.F. flLaboratory Methods in Food Microbiologydo 3rd Edition,
Academic Press.1998.
4. Ray,Bibek. fFundamental Food Microbiologydo CRC press 2004.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
outcomes(PSO)

Statement

Co1 understand
the
structure
and
identify the
various 1 - - - - - - 2 1 - - 2 1 - - -
microbes
associated
with foods
and food
groups

CoOo2 understand
and
identify the
role of
these
microbes 2 1 - - 3 1 - 2 1 - 1 2 1 1 - -
in food
spoilage,
food
preservatio
n

COo3 understand
the role of
pathogens
in food
borne
infections
and how to
detect
them.

Over all CO 2 |1 1 1 1 1 1 2 1 1 1 2 1 1 - -

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5202 BIOCHEMISTRY AND NUTRITION LTPC
3003

OBJECTIVES

The course aims to

00 ensure students have a strong grounding in structures and reactions of

biomolecules.

00 introduce them to metabolic pathway of the major

biomolecules

[0 enable the students to understand roles of each nutrients in growth and

metabolism

UNIT | INTRODUCTION TO BIOMOLECULES 5
Basic principles of organic chemistry, role of carbon, types of functional groups, biomolecules,
chemical nature of water, pH and biological buffers.

UNIT Il STRUCTURE AND PROPERTIES OF IMPORTANT BIOMOLECULES 15
Carbohydrates mutarotation, glycosidic bond, reactions of monosaccharides and reducing
sugars.Starch, glycogen, cellulose and chitin structures and functions .Proteoglycans,
glycosaminoglycans.hyaluronic acid, chondroitin sulfate.

Lipids Fatty acids, glycerol, triacylglycerol, phospholipids, glycolipids, sphingolipids.Inherited
metabolic disorders of Lipid-metabolism-Tay-Saach®& disease, Niemann-Pick& disease and
Gaucher® disease.Cholesterol, steroids, Bile acids and salts, Gluco-and Mineralo-
corticosteroids.Prostaglandins and their functions.Lipoproteins. Cardiovascular disease and
correlation with circulating lipid and lipoprotein concentration

Amino Acids, Peptides, and Proteins.Classification based on side-chain properties. Structures,
hierarchy of organization primary, secondary, tertiary and quaternary structures, glycoproteins,
lipoproteins.Nucleic acids Purines, pyrimidines, nucleosides, nucleotides, Chargaff& Rules.
Base pairing,A-T and G-C, mRNA, rRNA and tRNA., Watson-Crick structure of DNA. reactions,
properties,Tm and hypochromicity, Measurement of DNA and RNA. Nucleoprotein complexes

UNIT I AN OVERVIEW OF NUTRITION AND ENERGY BALANCE 6
Definition, six classes of nutrients, calculating energy values from food, using the RDA,
nutritional status, nutritional requirement, malnutrition, nutritional assessment of individuals and
populations, dietary recommendations, Balanced diet planning Diet planning principles, dietary
guidelines; Glycemic and Non-glycemic carbohydrates, health effects of fiber and starch intake
food groups, exchange lists, personal diet analysis; Digestion, Absorption and Transport
Anatomy and physiology of the digestive tract, mechanical and chemical digestion, absorption
of nutrients. Energy balance; body weight and body composition; health implications; obesity,
BMR and BMI calculations

UNIT IV VITAMINS AND MINERALS 5
Water Soluble Vitamins B vitamins examined individually (Thiamine, Riboflavin, Niacin,
Pyridoxine, Biotin, folate B12, choline, pantothenic acid, and carnitine) and in concert; B vitamin
deficiencies, toxicities, and food sources; vitamin C roles and recommended intake, deficiency,
toxicity and food sources. Fat Soluble Vitamins A, D, E, and K Function, recommended intakes,
toxicities, food sources of vitamin A, D, E, and K; Water and Major Minerals Water balance and
recommended intakes; fluid/electrolyte balance, acid-base balance; function, recommended
intakes, and regulation of sodium, potassium, and calcium. Trace Minerals Food sources,
function, recommended intakes, toxicities, deficiencies and transport of iron and znc;
importance of selenium, copper, fluoride, and chromium.

UNIT V INTERMEDIARY METABOLISM AND REGULATION 14

Enzymes, introduction to biocatalysts, metabolic pathways, primary and secondary metabolites.
Glycolysis, TCA cycle, gluconeogenesis, pentose phosphate shunt, glyoxalate shunt, fatty acid
synthesis and oxidation, reactions of amino acids, deamination, transamination and
decarboxylation, urea cycle, Bioenergetics - High energy compounds, electronegative potential
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of compounds, respiratory chain, ATP cycle, calculation of ATP yieldduring oxidation of glucose
and fatty acids.

OUTCOMES: TOTAL: 45 PERIODS
At the end of the course the students will be able to
CO1 understand the fundamentals of biomolecules, biochemical reactions in a living
organism.
CO 2 understandthe importance of nutrients in growth and metabolism.
CO3 gain knowledge of importance of nutrients in physiological function and
biochemical pathways.

TEXT BOOKS:

1. Nelson, D.L. and M.M. Cox, fiLehninger& Principles of Biochemistryg 4th Edition, W.H.
Freemen & Co., 2005.

2. Satyanarayana, U. and U. Chakerapani, fBiochemistryd rd3Rev. Edition, Books & Allied
(P) Ltd., 2006.

3. Rastogi, S.C. fBiochemistryd2nd Edition, Tata McGraw-Hill, 2003.

4. Mann, Jim and Stewart Truswell fEssentials of Human Nutritiona 3rd Edition. Oxford
University Press, 2007.

5. Gibney, Michael J., et al., finttroduction to Human Nutritiona 2nd Edition. Blackwell,2009.

REFERENCES:

1. Berg, Jeremy M. et al. iBiochemsitryg 6th Edition, W.H. Freeman & Co., 2006.

2. Voet, D. and Voet, J.G., iBiochemistryg 3rd Edition, John Wiley & Sons Inc.,2004.

3. Gropper, Sareen S. and Jack L.Smith fAdvanced Nutrition and Human Metabolism ¢ 5th
Edition. Wadsworth Publishing, 2008.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
outcomes (PSO)

Statement

CO | understanding 2 12 |- - - - - 2 - - - 3 2 3 3 3
1 on the
fundamentals of
biomolecules,
biochemical
reactions in a
living organism.

CO | understand the |2 |2 |- - - - - 2 - - - 3 2 3 3 3
2 importance  of
nutrientsin
growth and
metabolism.

CO | gainknowledge |2 |2 |- - - - - 2 - - - 3 2 3 3 3
3 of importance of
nutrients in
physiological
function and
biochemical
pathways.

Over all CO 2 12 |- - - - - 2 - - - 3 2 3 3 3

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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GE5252 LTPC

1001
3
i )
:
I 3
&
: )
, :
:
I I
1"l : 3
i i :
’ : i
I I ,
I T |
T |
v 3
b b b I I
) I
) I
I I
:
V 3
i )
I I
I ) |
TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS
1. T T . (
).
2. | ( )
3. i (
)
4, i ( )

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

9. Keeladi - 6 Sa n g a nmCiwlizatiog on the banks of river Va i g(dointfy Published by:

46



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) i Reference
Book.

GE5252 TAMILS AND TECHNOLOGY LTPC
1001
UNIT | WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age i Ceramic technology i Black and Red Ware Potteries
(BRW) 1 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 1 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 1 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 i 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
T Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 3
Development of Scientific Tamil - Tamil computing i Digitalization of Tamil Books i Development
of Tamil Software i Tamil Virtual Academy i Tamil Digital Library i Online Tamil Dictionaries i
Sorkuvai Project.

TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS

1. | T . (
).
2. | ( )
3. | (
)
4, i ( )

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL i (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.)
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9. Keeladi - 6 Sa n g a nmCiwlizatiog on the banks of river V a i g(dointly 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) i Reference
Book.

FT5211 BIOCHEMISTRY AND NUTRITION LABORATORY LTPC
0042
OBJECTIVES
The course aims to
1 learn and understand the principles behind the qualitative and quantitative estimation of
biomolecules.
1 understand the quantitative methods in assessing nutritional status of individuals and
groups

LIST OF EXPERIMENTS
1. Units of volume, weight, density and concentration measurements and their range in
biological measurements. Demonstration of proper use of volume and weight
measurement devices.
2. Preparation of buffer i titration of a weak acid and a weak base.
Qualitative tests for carbohydrates i distinguishing reducing from non-reducing sugars
and keto from aldo sugars.
Quantitative method for amino acid estimation using ninhydrin i distinguishing amino
from amino acid.
Protein estimation by Biuret and Lowry& methods.
Protein estimation by Bradford and spectroscopic methods.
Extraction of lipids and analysis by TLC.
Enzymatic assay phosphatase from potato.
Nutritional anthropometry - Standards for reference i WHO, Body Mass Index and
reference value
10. Techniques of measuring height, weight, head, chest and arm circumference, waist to
hip ratio, skin-fold thickness, Calculation of percent Body fat using skin folds callipers
11. Calculation of the calories from nutrient composition of foods
12. Comparison of Food Composition data bases

H

© N O

TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 understandthe experimental protocols for qualitative and quantitative analysis of
biomolecules.
CO 2 familiarize with the calculation of energy values of foods and composition table.
CO 3 gain knowledge of Nutritional anthropometry techniques.

TEXT BOOKS:

1. Gupta. R.C. and Bhargavan. S. Practical Biochemistry. 5th Edition, CBS Publishers and
Distributors 2013.

2. David T. Phummer. Introduction of Practical Biochemistry, 3rd Edition. McGraw- Hill
Publishing co. 2017.

3.Mann, Jim and Stewart Truswell fEssentials of Human Nutritiond 3rd Edition.
OxfordUniversity Press, 2007.

REFERENCES:
1. R.K. Murray, D.K. Granner, P.A. Mayes and V.W.Rodwell, Harpers Biochemistry.
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McGraw- Hill Co. 26! Edition. 2003.

2. T[[}g)mas M. Devlin. Textbook of Biochemistry with clinical correlations. Wiley Publishers.
7" Edition. 2010.

3. .Gibney, Michael J., et al., fintroduction to Human Nutritiona an Edition. Blackwell,
2009.
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Course Articulation Matrix

Course outcomes
Statement

Programme outcomes (PO)

10

11

12

Programme specific
outcomes (PSO)

CO | understand the
1 experimental
protocols for
gualitative and

guantitative
analysis of

biomolecules.

CO | familiarize with
2 the calculation

of energy

and
composition
table.

values of foods

CO | gain knowledge
3 of Nutritional
anthropometry

techniques.

Over all CO

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and

substantial (high) respectively.
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FT5212 FOOD MICROBIOLOGY LABORATORY LTPC

0042

OBJECTIVES
The course aims to

O

O

0

enable students to understand the methods of isolating and characterizing various
microbes associated with foods and food groups.
enable students to understand and use various microbiological techniques for the study
of foods.

Understand the methods used to detect pathogens in foods.

LIST OF EXPERIMENTS

1. Introduction, Laboratory Safety, Use of Equipment; Sterilization Techniques; Culture
Media-Types and Use; Preparation of Nutrient broth and agar

2. Culture Techniques, Isolation and Preservation of Cultures- Broth flask, test tubes; Solid
Pour plates, streak plates, slants, stabs

3. Microscopy i Working and care of Microscope; Microscopic Methods in the Study of
Microorganisms; Staining Techniques - Simple, Differential- Gram& Staining

4. Quantification of Microbes Sampling and Serial Dilution; Bacterial count in food products
TVC

5. Microbiological quality of water (MPN)

6. Microbiological quality of milk

7. Enumeration of Lactic acid bacteria from fermented foods

8. Yeast & Mould count from fruits

9. Enumeration of spores from pepper

10. Inhibitory effect of spices on microbial load in fish & flesh foods

11. Enumeration & Isolation of E. coli from processed meat/chicken

12. Thermal destruction of microbes TDT & TDP

13. Enumeration & Isolation of Staphylococci from ready to eat street foods

14. Effect of cleaning and disinfection on microbial load

OUTCOMES: TOTAL: 60 PERIODS

At the end of the course the students will be able to

CO 1 different technigues for the identification,isolation and culture of microbes.
CO 2 analyse and identify microbial contamination in food
CO 3 disinfection techniques

REFERENCES
1. Harrigan, W.F. fLaboratory Methods in Food Microbiologyo Academic Press, 2011.
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Course Articulation Matrix

Course outcomes Programmes outcome (PO) Programme specific
outcomes (PSO)

Statement

Co1 different
techniques
for the
identificatio 1
n ,isolation
and culture
of
microbes.

CO2 analyse
and
identify
microbial
contaminat
ion in food.

Cco3 disinfection
techniques | 1 2 1 2 3 1 - 3 3 1 - 2 2 2 3 2

Over all CO 1 2 1 1 3 1 - 2 3 1 - 2 2 2 3 2

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.

52



GE5262 COMMUNICATION LABORATORY LTPC
0042
OBJECTIVES
1 To identify varied group discussion skills and apply them to take part in effective discussions
in a professional context.
1 To be able to communicate effectively through writing.

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 Il 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
1 Speak effectively in group discussions held in a formal/semi formal contexts.
1 Write emails and effective job applications.

Assessment Pattern

1 One online / app based assessment to test speaking and writing skills
1 Proficiency certification is given on successful completion of speaking and writing.
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MA5355 TRANSFORM TECHNIQUES AND PARTIAL DIFFERENTIAL EQUATIONS LTPC
3104
OBJECTIVES
The course aims to
00 introduce the effective mathematical tools for the solutions of partial differential

eqguations that model physical processes;
[0 introduce Fourier series analysis which is central to many applications in engineering.

[0 develop the analytic solutions for partial differential equations used in engineering by
Fourier series;
[0 acquaint the student with Fourier transform techniques used in wide variety of situations in
which the functions used are not periodic;
[0 develop Z- transform techniques which will perform the same task for discrete time
systems as Laplace Transform, a valuable aid in analysis of continuous time systems.
UNIT | PARTIAL DIFFERENTIAL EQUATIONS 12

Formation 1 Solutions of first order equations i Standard types and Equations reducible to
standard types i Lagrange® Linear equation i Solution of linear equations of higher order with
constant coefficients i Linear non-homogeneous partial differential equations.

UNIT Il FOURIER SERIES 12
Dirichlet& conditions i General Fourier series i Odd and even functions i Half-range Sine and
cosine series i Complex form of Fourier series i Parseval s@dentity 1 Harmonic Analysis.

UNIT Il APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATION 12
Classification of partial differential equations- Method of separation of variables i Solutions of one
dimensional wave equation and one-dimensional heat equation 7 Steady state solution of two-
dimensional heat equation i Fourier series solutions in cartesian coordinates.

UNIT IV FOURIER TRANSFORM 12
Fourier integral theorem 1 Fourier transform pair - Sine and cosine transforms i Properties i
Transform of elementary functions i Convolution theorem i Parseval sddentity.

UNITV  TRANSFORM AND DIFFERENCE EQUATIONS 12
Z-transform i Elementary properties i Inverse Z-transform i Convolution theorem i Initial and final
value theorems i Formation of difference equation i Solution of difference equation using Z -
transform.

TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course students will be able to
CO 1 solve partial differential equations which arise in application problems.
CO 2 analyze the functions as an infinite series involving sine and cosine functions.
CO 3 obtain the solutions of the partial differential equations using Fourier series.
CO 4 obtain Fourier transforms for the functions which are needed for solving application

problems.

CO 5 manipulate discrete data sequences using Z transform techniques.

TEXTBOOKS:
1. Erwin kreyszig, fAdvanced Engineering Mathematicsq John Wiley & Sons,
10" Edition, New Delhi, 2015,

2. Grewal B.S., fHigher Engineering Mathematicsg Khanna Publishers,44th Edition, New
Delhi,2017.
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REFERENCES:
1. Bali N., Goyal M. and Watkins C., fAdvanced Engineering Mathematicsq Firewall

Media (An imprint of Lakshmi Publications Pwt., Ltd.,),7th Edition, New Delhi, 2009.
2. Glyn James, Mdvanced Modern Engineering Mathematicsq Pearson Education,

4™ Edition, New Delhi, 2011.
3. Peter V.00 &ll, Pdvanced Engineering Mathematicsq Cengage Learning India Pvt.,

Ltd, 7! Edition, New Delhi, 2012.
4. Ramana, B.V. fHigher  Engineering Mathematicsq Tata McGraw  Hill,

11" Reprint, New Delhi, 2010.

FT5301 FOOD PROCESS CALCULATIONS LTPC
2103
OBJECTIVES
The course aims to
O learn various units, dimensions and unit conversions
[0 learn mass and energy balance in unit operations and processes involved in food
industries

UNIT | UNITS AND DIMENSIONS 9

Units and Dimensions Basic and derived units, use of model units in calculations, Methods of
expression, compositions of mixture and solutions. Ideal and real gas laws i Gas constant -
calculations of pressure, volume and temperature using ideal gas law.

UNIT Il HUMIDITY CALCULATIONS 9
Fundamental food process Calculations and Humidity Calculation of absolute humidity, molal
humidity, relative humidity and percentage humidity - Use of humidity in condensation and
drying of foods - Humidity chart, dew point.

UNIT I STOICHIOMETRY AND MATERIAL BALANCE 9
Basic Principles of Stoichiometry - Importance of material balance and energy balance in a food
Industry-Dimensions, Units, conversion factors and their use iData sources, Humidity and
applications. Material Balance Stoichiometric principles, Application of material balance in food
operations like distillation, evaporation, crystallization, drying, extraction, Leaching.

UNIT IV ENERGY BALANCE 9
Energy Balance Heat capacity of solids, liquids, gases and solutions, use of mean heat capacity
in heat calculations, problems involving sensible heat and latent heats for food products.

UNIT V ENTHALPY 9
Enthalpy Changes Standard heat of reaction, heats of formation, combustion, solution, mixing
etc., calculation of standard heat of reaction - Effect of pressure and temperature on heat of
reaction - Energy balance for systems without chemical reaction.

TOTAL: 45 PERIODS
(Use of Psychometric chart is permitted in the examination)
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OUTCOMES:

At the end of the course the students will be able to
CO 1 make them understand different types of laws of chemistry of materials

CO 2 accurately calculate the stoichiometric relations between the materials involved in
the unit operation process.

CO 3 performelementary material and energy balance for different unit operations.

TEXT BOOKS: th
1. Bhatt, B.L and Vora, S.M., ‘tofehiometry, 5 Edition, McGraw-Hill, New York, 2010.
2. Gavhane, K.A " Introduction to Process Calculations (Stoichiometery)

NiraliPrakashanPublications, Pune, 2006.

REFERENCES:

1. Venkataramani, V. and Anantharaman, N., roess Calculations, Prentice Hall of India,
New Delhi, 2003.

2. Himmelblau, D.M., ' Basic Principles and Calculations in Chemical Engineering,

SixthEdition, Prentice Hall India, New Delhi, 2003.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programmespecific
outcomes (PSO)

Statement

co1 make 3 3 1 - - - - - 1 1 1 2 3 3 1 1
them
understan
d different
types of
laws  of
chemistry
of
materials.

COo2 accurately | 3 3 1 - - - - - 1 1 1 2 3 3 1 1
calculate
the
stoichiom
etric
relations
between
the
materials
involved
in the unit
operation
process.

COos3 perform 3 3 1 - - - - - 1 1 1 2 3 3 1 1
elementar
y material
and
energy
balance
for
different
unit
operation
S.

Over all CO 3 3 1 - - - - - 1 1 1 2 3 3 1 1

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively
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FT5303 PRINCIPLES OF THERMODYNAMICS LTPC
3003
OBJECTIVES
The course aims to
00 train the students on the basics and applications of energy in Mechanical Engineering
00 impart knowledge on thermodynamics and thermal engineering power generating units
such as engines and theory of machines

UNIT | BASIC CONCEPTS 9
Basic concepts - concept of continuum, comparison of microscopic and macroscopic
approach.Path and point functions. Intensive and extensive, Total and specific
guantities.System and their types.Thermodynamic Equilibrium State, path and process. Quasi-
static, reversible and irreversible processes. Heat and work transfer, definition and comparison,
sign convention. Displacement work and other modes of work.P-V diagram.

UNIT Il LAWS OF THERMODYNAMICS 9
Zeroth law of thermodynamics i concept of temperature and thermal equilibriumi relationship
between temperature scales T new temperature scales. First law of thermodynamics 1
application to closed and open systems 1 steady and unsteady flow processes. Heat Reservoir,
source and sink. Heat Engine, Refrigerator, Heat pump. Statements of second law and its
corollaries. Carnot cycle Reversed Carnot cycle, Performance. Clausius inequality. Concept of
entropy, T-s diagram, Tds Equations, entropy change for - pure substance, ideal gases -
different processes, principle of increase in entropy. Applications of Il Law. High- and low-grade
energy. Available and non-available energy of a source and finite body.Energy and
irreversibility. Expressions for the energy of a closed system and open systems. Energy balance
and entropy generation. Irreversibility. | and Il law Efficiency.

UNIT I PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE 9
Formation of steam and its thermodynamic properties, p-v, p-T, T-v, T-s, h-s diagrams. p-v-T
surface. Use of Steam Table and Mollier Chart.Determination of dryness fraction. Application of
I and Il law for pure substances. Ideal and actual Rankine cycles, Cycle Improvement Methods -
Reheat and Regenerative cycles, Economiser, preheater, Binary and Combined cycles.

UNIT IV IDEAL AND REAL GASES, THERMODYNAMIC RELATIONS 9
Properties of Ideal gas- ldeal and real gas comparison- Equations of state for ideal and real
gases- Reduced properties.Compressibility factor-.Principle of Corresponding states. -
Generalised Compressibility Chart and its use-. Maxwell relations, Tds Equations, Difference
and ratio of heat capacities, Energy equation, Joule-Thomson Coefficient, Clausius Clapeyron
equation, Phase Change Processes. Simple Calculations.

UNIT V GAS MIXTURES AND PSYCHROMETRY 9
Mole and Mass fraction, Dalton& and Amagat® Law. Properties of gas mixture i Molar mass,
gas constant, density, change in internal energy, enthalpy, entropy and Gibbs function.
Psychrometric properties, Psychrometric charts. Property calculations of air vapour mixtures by
using chart and expressions. Psychrometric process i adiabatic saturation, sensible heating
and cooling, humidification, dehumidification, evaporative cooling and adiabatic mixing. Simple
Applications

TOTAL: 45 PERIODS
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OUTCOMES:
At the end of the course the students will be able to

CO1
CO 2

CO3

apply thermodynamic principles to Engineering Applications

apply mathematical fundamentals to study the properties of steam, gas and gas
mixture.

apply fundamentals of thermodynamics and to perform thermal analysis on their
behaviour and performance

TEXT BOOKS:

1. Nag P. K. Thermodynamics, 2005. 5thedition,Tata Mc Graw Hill, New Delhi. 2001.

2. EthirajanRathakrishnan. Fundamentals of Engineering Thermodynamics. (PHI).
2010.

3. Y. Cengel and M. Boles, Thermodynamics - An Engineering Approach, Tata
McGraw Hill,7th Edition, 2011.

4. Chattopadhyay, P, fEngineering Thermodynamicso2nd Ed. Oxford University
Press, 2014.

5. Venkatesh. A, iBasic Engineering Thermodynamicsqg Universities Press (India)
Limited, 2007.

6. E. Rathakrishnan, fFundamentals of Engineering Thermodynamicsqg 2nd Edition,
Prentice Hall of India Pvt. Ltd, 2006.

7. Van Wylen and Sonntag, fClassical Thermodynamicsg Wiley Eastern, 1987.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
outcomes (PSO)
Statement

1 2 3 4 5 6 7 89 |9 10 |11 |12 1 2 3 4

COo1 apply 3 3 3 3 - 2 - 1 3 - 2 1 3 3 - -
thermody
namic
principles
to
Engineeri
ng
Applicatio
ns

CO2 apply 3 3 3 3 - 2 - 1 3 - 2 1 3 3 - -
mathemat
ical
fundamen
tals to
study the
properties
of steam,
gas and
gas
mixture.

COo3 apply 3 3 3 3 - 2 - 1 3 - 2 1 3 3 - -
fundamen
tals of
thermody
namics
and to
perform
thermal
analysis
on their
behaviour
and
performan
ce

Over all CO 3 3 3 3 - 2 - 1 3 - 2 1 3 3 - -

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5304 FLUID MECHANICS IN FOOD PROCESSES LTPC
210 3
OBJECTIVES
The course aims to
O introduce about the mechanics of fluids through a thorough understanding of the
properties of the fluids, behaviour of fluids under static conditions. The dynamics of
fluids through the control volume approach which gives an integrated understanding
of the transport of mass, momentum and energy.
[0 expose to the applications of the conservation laws to a) flow measurements b) flow
through pipes (both laminar and turbulent) and c) forces on vanes.

UNIT | PROPERTIES OF FLUIDS 9
Properties of fluids i definition T units of measurement - Mass density i specific weight, specific
volume T specific gravity, equation of state i perfect gas - Viscosity i vapour pressurei
compressibility, elasticity & surface tension i capillarity. Fluid pressure and measurement i
simple, differential and micro manometers - Mechanical gauges 1 calibration. Hydrostatic
forces on surfaces i Total pressure and centre of pressure - Horizontal- vertical and inclined
plane surface. Archimedes principles T buoyancy, applications - fluid food - case studies

UNIT Il FLUID FLOW ANALYSIS 9

Types of fluid flow T velocity and acceleration of a fluid particle - Rotational T irrotational T
circulation and vorticity - Flow pattern i stream line i equipotential line i stream tube 1 path linei
steak line 7 flow net 1 velocity potential i stream function. Principles of conservation of massi
energy T momentum 1 continuity equation in Cartesian co-ordinates - Euler's equation of
motion, applications - fluid food - case studies

UNIT I FLOW MEASUREMENTS 9
Bernoulli's equation 7 applications - Venturimeter 7 orifice meter i nozzle meter &rota meter i
pitot tube. Orifice i sharp edged orifice i submerged orifice i mouth piece - Flow through orifice
under variable head i time of emptying a tank with and without inflow. Flow through pipes i
laminar and turbulent flow in pipes - Reynold's experiment - Darcy i Weisbach equation for
friction head loss i Chezy's formula T Manning's formula 7 Hazen-William& formula - Major
and minor losses in pipes. Valves, valve types and characteristics of valves, applications - fluid
food - case studies

UNIT IV OPEN CHANNEL FLOW AND FLUID FLOW THROUGH BEDS 9
Types of flow in channel 7 uniform flow 7 most economical section of channel i rectangular i
trapezoidal. Specific force - critical flow. Flow measurement in channels i notches

rectangular triangular. Float method - Flow measurement in rivers/ streams/ canals. Weirs 1
free and submerged flow i current meter. Fluid flow through fixed and fluidized beds.

UNIT V DIMENSIONAL ANALYSIS & PUMPS 9
Dimensional analysis i concept of geometric, kinematic and dynamic similarity.Important non-
dimensional numbers i Reynolds, Froude, Euler, Mach and Weber. Pump terminology 1 suction
lift, suction head, delivery head, discharge, water horse power i selection of pump capacity.
Centrifugal pumps i components i working i types of pumps and impellers i Primingi
cavitation 1 characteristics curves. Turbine and submersible pumps - Jet pump i Other pumps i
Air lift pump - reciprocating pump - sludge pump and vacuum pump-Hydraulic ram, applications
- fluid food - case studies.

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to
CO 1 (geta basic knowledge of fluids in static, kinematic and dynamic equilibrium.
CO 2 gain the knowledge of the applicability of physical laws in addressing problems in
hydraulics.
CO 3 perceive knowledge on metering and transportation of fluids.
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TEXT BOOKS:

1.

2.

Modi, P.N. and Seth S.M. fHydraulics and fluid mechanicsa Standard Publishers
Distributors, New Delhi,2010.

Streeter, V.L. Wylie, E. B. and Bedford KW, Fluid Mechanics. 9th Edition. Tata
McGrawHill, New Delhi, 1998.

REFERENCES:

1.

aprwD

Bansal, R.K.,, PA text book of fluid mechanics and hydraulic machineryg Laxmi
publications (P) Ltd., New Delhi, 2002.

Grade, RJ.,. Aiuid mechanics through problemsa Wiley eastern Ltd., Madras,2002

Jain A. K. iFluid Mechanicsa Khanna Publishers 2004.

JagadishLal,. Hydraulic machinesa Metropolitan book house, New Delhi, 2000

Michael, A.M. lrrifation Theory and practiceq Vikas publishing house, New Delhi,

2008.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
outcomes (PSO)
Statement

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

co1 geta 3 1 1 2 - 1 1 - - - - - 1 2 2 1
basic
knowledg
e of fluids
in static,
kinematic
and
dynamic
equilibriu
m.

CO2 gain the 3 3 2 3 - - - - - - - - 2 3 2 2
knowledg
e of the
applicabili
ty of
physical
laws in
addressin
g
problems
in
hydraulics

COo3 perceive 3 3 2 3 - 1 - - - - - - 3 2 2 1
knowledg
e on
metering
and
transporta
tion of
fluids.

Over all CO 3 2 2 3 - 1 1 1 - - - - 2 2 2 1

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5302 FOOD CHEMISTRY LTPC
300 3

OBJECTIVES

The course aims to

A develop the knowledge of students in the basic area of Food Chemistry such as the
composition and properties of food and the chemical changes of nutrients during handling,
processing, and storage.

A effective understanding of food processing and technology.

A appreciate the similarities and complexities of the chemical components in foods.

UNIT | CARBOHYDRATES 10
The principal carbohydrates in the human diet.Chemical properties of carbohydrates-
dehydration, caramelization, Maillard reaction. Types Simple Sugars mono and disaccharides,
solubility; Artificial sweeteners; Glucose syrup, fructose syrup, Sugar alcohols; Oligosaccharides
structure, nomenclature, occurrence, uses in foods. Polysaccharides Starch- amylose and
amylopectin- properties, thickening & gelatinization, modified starches, resistant starch, Dextrins
and dextrans, Starch hydrolysates i Maltodextrins and dextrins; Structure of glycogen. Fiber-
Cellulose & hemicellulose Pectins Gums & seaweeds- gel formation & viscosity.

UNIT II PROTEINS 9
The principal proteins in the human diet. Review of protein structure & conformation; Optical
activity, solubility, hydration, swelling, foam formation & stabilization, gel formation, emulsifying
effect, thickening & binding, amino acids in Maillard reaction, denaturation; Properties &
reactions of proteins in food systems and Food enzymes and its role in food spoilage,
application of food enzymes; Texturized proteins; Functional role and uses in foods.

UNIT 1l LIPIDS 10
Review of structure, composition and nomenclature of fats. Properties of fats & oils Edible oil
refining processes, winterization, melting points, plasticity, isomerisation, hydrolysis of
triglycerides, Saponification number, iodine value, Reichert-Meissl number. Types of fatty acids;
Modification of fats hydrogenation- cis and trans isomers, inter-esterification, acetylation,
Hydrolytic rancidity & oxidative rancidity; Shortening power of fats, tenderization, frying - smoke
point, auto oxidation, polymerization, lipids having emulsifying properties, itsapplication in food
industry and detergents; Shortening power of fats, chemistry of steroids, types of fat substitute.

UNIT IV FOOD COMPOSITION, WATER, MINERALS AND VITAMINS 7
Proximate composition of food, water activity in food, moisture content of food, water quality for
food processing. Mineral & vitamin content of foods- stability & degradation during food
processing.

UNIT V AROMA & IMPORTANT PHYTOCHEMICALS IN FOOD 9
Naturally occurring colours/pigments in food and impact on antioxidant level, Synthetic food
grade Colours, enzymatic browning of food, flavour & aroma components present in herbs,
spices, coffee, tea, cocoa, fruits, vegetables & fermented products; and Naturally similar
fartificial flavours, Threshold values, off flavours & food taints. Naturally occurring toxic
substances, protease inhibitors, bioactive components phytates, polyphenols, saponins,
phytoestrogens etc.

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to
CO 1 gain knowledge on chemical nature of food components.
CO 2 imparting knowledge on chemical changes of food components during food
handling, processing, and storage.
CO 3 facilitate basic platform for further understanding of food analysis.
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TEXT BOOKS:

1.

2.
3.
4.

Belitz H.-D, Grosch W and Schieberle P. Food Chemistry, 4th Edition, Springer-Verlag,
2009.

Meyer, Lillian Hoagland fFood Chemistrya CBS Publishers, 1987.

John M. deMan. fPrinciples of Food Chemistrya 3rd Edition, Springer, 1999.

Chopra, H.K. and P.S. Panesar. fFood Chemistrya Alpha Science International
Limited,2010

REFERENCES:

1.

2.
3.

Vaclavik, V. A. and Christian E. W. fEssentials of Food Sciencea 4th Edition, Kluwer-
Academic, Springer, 2014.

Richard Owusu-Apenten fintroduction to Food Chemistrydo CRC Press, 2005.

Srinivasan Damodaran, Kirk L. Parkin, i Fennema& Food Chemistry fi 5th Edition,
CRCPress, 2008.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO)

Statement

11

12

1

2

3

4

Programme specific
outcomes (PSO)

Co1 gain 1 2 - - - - - 2 2 -
knowledg
eon
chemical
nature of
food
compone
nts

3

2

3

3

CO2 imparting | 1 2 - - - - - 2 2 R
knowledg
eon
chemical
changes
of food
compone
nts during
food
handling,
processin
g, and
storage.

COo3 facilitate 1 2 - - - - - 2 2 -
basic
platform
for further
understan
ding of
food
analysis.

Over all CO 1 2 - - - - - 2 2 -

3

1

3

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and

substantial (high) respectively.
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FT5311 FOOD CHEMISTRY LABORATORY LTPC
0042

OBJECTIVES
The course aims to
00 study and understand the chemical properties of foods.
00  study the physical, chemical, thermal properties of various food constituents

LIST OF EXPERIMENTS

Experiment to study the properties of carbohydrates- caramelization, Mailard reaction.
Experiment on enzymatic and acid hydrolysis of sucrose

Preparation of emulsions and study its stability

Determination of Foaming properties of proteins

Determination of Solubility, specific gravity and Refractive index of oils

Estimation of free fatty acid content of oll

Determination of peroxide value and Anisidine value of fats.

Experiment to study the effect of heat on proteins.

Determination of Iso-electric point of casein & experiment to study effect of rennin on
milk proteins

10. Experiments to study the gelling properties of starch

11. Experimental study of gluten formation using wheat flour

12. Experimental study on enzymatic Browning in foods

CoNoOA~MLNDE

TOTAL: 60 PERIODS

OUTCOMES
At the end of the course the students will be able to
CO 1 gainpractical knowledge on chemical nature of food components.

CO 2 expertise on the protocols of chemical properties of individual components in foods.

CO 3 facilitate for further understanding of food analysis lab.

REFERENCES
1. Weaver, C.M, and J.R. Daniel. iThe Food Chemistry Laboratory i A Manual for
Experimental Foods, Dietetics & Food Scientists.0  2Hdition, CRC Press, 2005.
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Course Articulation Matrix

Course outcomes

Statement

Programme outcomes

Programme specific
outcomes

10

11

12

1

2

3

4

Co1 gain 3 3 2 3
practical
knowledg
eon
chemical
nature of
food
compone
nts

2

3

3

3

3

CO2 expertise | 3 3 2 3
on the
protocols
of
chemical
properties
of
individual
compone
nts in
foods.

COos3 facilitate 3 3 2 3
for further
understan
ding of
food
analysis
lab.

Over all CO 3 3 2 3

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and

substantial (high) respectively.
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GE5361 PROFESSIONAL DEVELOPMENT LTPC
0021

OBJECTIVES:

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

1 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.

1 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

1 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.,)
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
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1 Use MS Word to create quality documents, by structuring and organizing content for their day
to day technical and academic requirements

1 Use MS EXCEL to perform data operations and analytics, record, retrieve data as per
requirements and visualize data for ease of understanding

1 Use MS PowerPoint to create high quality academic presentations by including common
tables, charts, graphs, interlinking other elements, and using media objects

GE5251 ENVIRONMENTAL SCIENCES LTPC
3003
OBJECTIVES

The course aims to

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

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

00 facilitate the understanding of global and Indian scenario of renewable and non-
renewable resources, causes of their degradation and measures to preserve them.

0 familiarize the influence of societal use of resources on the environment and introduce the
legal provisions, National and International laws and conventions for environmental
protection.

O inculcate the effect of population dynamics on human and environmental health and
inform about human right, value education and role of technology in monitoring human
and environmental issues.

UNIT | ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY 14
Definition, scope and importance of environment i need for public awareness - concept of an
ecosystem i structure and function of an ecosystem i1 producers, consumers and decomposers

i energy flow in the ecosystem i ecological succession i food chains, food webs and ecological
pyramids i Introduction, types, characteristic features, structure and function of the (a) forest
ecosystem (b) grassland ecosystem (c) desert ecosystem (d) aquatic ecosystems (ponds,
streams, lakes, rivers, oceans, estuaries) T Introduction to biodiversity definition genetic,
species and ecosystem diversity T bio geographical classification of India i value of biodiversity
consumptive use, productive use, social, ethical, aesthetic and option values i Biodiversity at global,
national and local levels i India as a mega-diversity nation i hot-spots of biodiversity i

threats to biodiversity habitat loss, poaching of wildlife, man-wildlife conflicts i endangered and
endemic species of India i conservation of biodiversity In-situ and ex-situ conservation of
biodiversity. Field study of common plants, insects, birds Field study of simple ecosystems i
pond, river, hill slopes, etc.

UNIT II ENVIRONMENTAL POLLUTION 8
Definition T causes, effects and control measures of (a) Air pollution (b) Water pollution (c) Soil
pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards i soil
waste management causes, effects and control measures of municipal solid wastes i role of an
individual in prevention of pollution 7 pollution case studies i disaster management floods,
earthquake, cyclone and landslides. Field study of local polluted site i Urban / Rural / Industrial

/ Agricultural.

UNIT I NATURAL RESOURCES 10

Forest resources Use and over-exploitation, deforestation, case studies- timber extraction, mining,
dams and their effects on forests and tribal people i Water resources Use and over- utilization of
surface and ground water, floods, drought, conflicts over water, dams-benefits and problems 1
Mineral resources Use and exploitation, environmental effects of extracting and using mineral
resources, case studies i Food resources World food problems, changes caused by agriculture
and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity,
case studies i Energy resources Growing energy needs, renewable and non renewable energy
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sources, use of alternate energy sources. case studies i Land resources Land as a resource,
land 47 degradation, man induced landslides, soil erosion and desertification i role of an
individual in conservation of natural resources i Equitable use of resources for sustainable
lifestyles. Field study of local area to document environmental assets

T river / forest / grassland / hill / mountain.

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 7

From unsustainable to sustainable development i urban problems related to energy i water
conservation, rain water harvesting, watershed management 1 resettlement and rehabilitation of
people; its problems and concerns, case studies T role of non-governmental organization-
environmental ethics Issues and possible solutions i climate change, global warming, acid rain,
ozone layer depletion, nuclear accidents and holocaust, case studies. i wasteland reclamation

T consumerism and waste products i environment protection act i Air (Prevention and Control of
Pollution) act i Water (Prevention and control of Pollution) act 1 Wildlife protection act i

Forest conservation act i enforcement machinery involved in environmental legislation- central
and state pollution control boards- Public awareness.

UNIT V HUMAN POPULATION AND THE ENVIRONMENT 6
Population growth, variation among nations i population explosion 1 family welfare Programme
i environment and human health i human rights i value education i HIV / AIDS i women and
child welfare 1 role of information technology in environment and human health i Case studies.
TOTAL: 45 PERIODS

OUTCOMES
At the end of the course the students will be able to

CO 1 recognize and understand the functions of environment, ecosystems and
biodiversity and their conservation.

CO 2 identify the causes, effects and environmental pollution and natural disasters and
contribute to the preventive measures in the immediate society.

CO 3 identify and apply the understanding of renewable and non-renewable resources
and contribute to the sustainable measures to preserve them for future
generations.

CO 4 recognize different forms of energy and apply them for suitable applications in for
technological advancement and societal development.

CO 5 demonstrate the knowledge of societal activity on the long and short term
environmental issues and abide by the legal provisions, National and International
laws and conventions in professional and personal activities and to identify and
analyse effect of population dynamics on human value education, consumerism and
role of technology in environmental issues.

TEXT BOOKS:
1. Anubha Kaushik and C. P. Kaushik& fPerspectives in Environmental Studiesq GthEdition,
New Age International Publishers (2018).
2. Benny Joseph, d&nvironmental Science and Engineeringd Tata McGraw-Hill, New Delhi,
(2016).
3. Gilbert M.Masters, dntroduction to Environmental Engineering and Science§ 2nd edition,
Pearson Education (2004).

REFERENCE BOOKS:

1. R.K. Trivedi, 6 &hdbook of Environmental Laws, Rules, Guidelines, Compliances and
Standardsg Vol. | and I, Enviro Media, 2012.

2. Cunningham, W.P. Cooper, T.H. Gorhani, d&nvironmental Encyclopedia§ Jaico Publ.,
House, Mumbai, 2001.

3. Dharmendra S. Sengar, &nvironmental law§ Prentice hall of India PVT. LTD, New Delhi,
2007.

4. Rajagopalan, R, dnvironmental Studies-From Crisis to Cure§ Oxford University Press
(2005).

5. Erach Bharucha firextbook of Environmental Studies for Undergraduate Cours e Ldent

Blackswan Pvt. Ltd. 2013.
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MA5354 PROBABILITY AND STATISTICS LTPC
3104
OBJECTIVES

1 To understand the basics of random variables with emphasis on the standard discrete and

continuous distributions.

I To understand the basic probability concepts with respect to two dimensional random
variables along with the relationship between the random variables and the significance of the
Central Limit theorem.

To apply the small/ large sample tests through Tests of hypothesis.

To understand the concept of analysis of variance and use it to investigate factorial
dependence.

1 To monitor a process and detect a situation when the process is out of control.

1
1

UNIT | RANDOM VARIABLES 12
Discrete and continuous random variables i moments i moment generating functions 1 binomial,
poisson, geometric, uniform, exponential, gamma, weibull and normal distributions 7 functions of a
random variable.

UNIT Il TWO-DIMENSIONAL RANDOM VARIABLES 12
Joint distributions T marginal and conditional distributions 7 covariance T correlation and linear
regression 1 transformation of random variables 7 central limit theorem (for independent and
identically distributed random variables).

UNIT Il TESTS OF SIGNIFICANCE 12
Type | and Type Il errors 1 tests for single mean, proportion, difference of means (large and small
samples) i tests for single variance and equality of variances i chi-square test for goodness of fit i
independence of attributes i non-parametric tests: test for randomness and rank i sum test
(wilcoxon test).

UNIT IV DESIGN OF EXPERIMENTS 12
Completely randomized design i randomized block design 1 latin square design i factorial design 1

taguchi 6s robusnt parameter desig

UNIT V STATISTICAL QUA:LITY CONTROL 12
Control charts for measurements (X and R charts) i control charts for attributes (p, ¢ and np charts)

tolerance limits T acceptance sampling.
TOTAL: 60 PERIODS
OUTCOMES

CO1 To analyze the performance in terms of probabilities and distributions achieved by the
determined solutions

CO2 To be familiar with some of the commonly encountered two dimensional random variables and
be equipped for a possible extension to multivariate analysis

CO3 To apply the basic principles underlying statistical inference(estimation and hypothesis testing)

CO4 To demonstrate the knowledge of applicable large sample theory of estimators and tests To
obtain a better understanding of the importance of the methods in modern industrial

processes.
TEXT BOOKS:
1. Devor e, J. L. AProbability and Statistics f

9™ Edition, Boston, 2017.
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2. Johnson, RA.and Gupt a, C. B. AMi Il er and Freundos

Pearson India Education, Asia, 9" Edition, New Delhi, 2017.

3. Wal pol e, R. E. , My er s R. H. , My r es S. L., and

and Sci ent in&dusation, Adaec Edition, New Delhi, 2011.

REFERENCES:

Pr c

Y e,

1. Kri shnai ah, K. and Shahabudeen, P. AApplied De

Prentice Hall of India, New Delhi, 2012.

2. Mi Il t on, J. S. and Arnol d, J. Q.atfilsnttircosdou,c tTi dtna t N\

Edition, 3" Reprint, New Delhi, 2008.

3. Ros s, S. M. Al ntroduction to Probability afMd St
Edition, New Delhi, 2014.

4. Spiegel, M.R., Schiller, J., Srinivasan, R.A. and Goswami, D. , fiSchaumodés Out |
and Problems for Probability an & EdgionaRepristtNew s 0,
Delhi, 2017.

FT5401 HEAT AND MASS TRANSFER IN FOOD PROCESSES LTPC
2103
OBJECTIVES

The course aims to
00 learn the principles and applications of heat and mass transfer operations in food
industries.
00 understand the mechanisms and concept of heat transfer effectively.
00 Investigatethe mass transfer operational approaches.

UNIT | HEAT TRANSFER i CONDUCTION 9

Basic heat transfer processes - conductors and insulators - conduction i Fourier® law of heat
conduction i thermal conductivity and thermal resistance - linear heat flow i heat transfer
through homogenous wall, composite walls, radial heat flow through cylinders and sphere i
solving problems in heat transfer by conduction.

UNIT Il HEAT TRANSFER - CONVECTION 9
Heat transfer - convection i free and forced convection - factors affecting the heat transfer
coefficient in free and forced convection heat transfer i overall heat transfer coefficient - solving
problems in foods.

UNIT I HEAT TRANSFER i RADIATION AND HEAT EXCHANGER 9

Radiation heat transfer 7 concept of black and grey body - monochromatic Total emissive
poweri Kirchhoff& law i Planck& law - Stefan-Boltzmann& law i Heat exchangers 1 parallel,
counter and cross flow- Logarithmic Mean Temperature Difference 7 overall coefficient of heat
transfer in shell and tube heat exchanger for food products.

UNIT IV MASS TRANSFER -DIFFUSION 9

Mass transfer in foods 1 introduction 7 Fick& law for molecular diffusion - molecular diffusion in
gases 1 equimolar counters diffusion in gases and diffusion of A through non diffusing B, diffusion
coefficients for gases - molecular diffusion in liquids, solids, biological solutions and gels.
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UNITV MASS TRANSFER i DISTILLATION 9
Vapour liquid equilibria - Raoult® law- Principle of distillation - flash distillation, differential
distillation, steam distillation, multistage continuous rectification, Number of ideal stages by
Mc.Cabe -Thiele method.
TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to

Cco1 apply the different heat and mass transfer principles in different approaches.

Co2 gain knowledge on types of heat exchangers used in food industry

CO3 design the heat and mass transfer equipments.

TEXT BOOKS:
1. Bellaney, P.L. AiThermal Engineeringd Khanna Publishers, New Delhi, 2001.
2. Geankoplis C.J. ifransport Process and Unit Operationsa Prentice-Hall of India
Private Limited, New Delhi, 1999.

REFERENCES:

1. Jacob and Hawkins. fElements of Heat TransferoJohn Willey and Sons Inc. New York,

1983.

2. EcKert, E.R.G. fHeat and Mass Transfera McGraw Hill Book Co., New York, 1981.

3. Holman, E.P. fHeat Transfera McGraw-Hill Publishing Co. New Delhi, 2001.

4. Coulson, J.M. and etal. fi Gulson & Richardson®& Chemical Engineeringq 6th Edition,
Vol.l & I, Butterworth T Heinman (an imprint of Elsevier), 2004.

5. McCabe, W.L., J.C. Smith and P.Harriot AUnit Operations of Chemical Engineeringg6th
Edition, McGraw Hill, 2003.

75



Course Articulation Matrix

Course Outcomes Programme outcomes(PO) Programme
specific outcomes

Statement (PSO)

COl1 | applythe | 2 2 1 2 - 2 1 2 2 - 3 2 2 2 |1 1
different
heat and
mass
transfer
principles
in
different
approach
es
CO2 | design 1 2 2 3 - - 1 2 - - 1 3 3 1 |2 1
the heat
and
mass
transfer
equipme
nt.
C03 |gain 2 1 - 1 - - - 2 - 1 3 - 2 2 |2 1
knowledg
e on types
of heat
exchange
rs used in
food
industry.

Over all CO 2 2 1 2 - 1 1 2 1 1 2 2 2 2 |2 1

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5402 UNIT OPERATIONS IN FOOD INDUSTRIES LTPC
2103
OBJECTIVES
The course aims to
00 understand the principles involved in separation methods.
00  study about the types of crystallization and evaporation.

UNIT | EVAPORATION 9
Unit operations in food processing i evaporation i definition i liquid characteristics i single and
multiple effect evaporation-performance of evaporators and boiling point elevation i capacity 1
economy and heat balance-types of evaporators i once through and circulation evaporators i
short tube evaporators and long tube evaporators i agitated film evaporator

UNIT I MECHANICAL SEPARATION 9
Filtration T definition 7 filter media 1 types and requirements-constant rate filtration 7 constant
pressure filtration T filter cake resistance-filtration equipment i rotary vacuum filter 1 filter press.
Sedimentation T gravitational sedimentation of particles in a fluid i Stoke& law, sedimentation
of particles - gas-cyclones i settling under sedimentation and gravitational sedimentation-
centrifugal separations 1 rate of separations i liquid-liquid separation i centrifuge equipment.

UNIT I SIZE REDUCTION 9
Size reduction T grinding and cutting i principles of comminuting T characteristics of
comminuted products T particle size distribution in comminuted products-energy and power
requirements in comminuting 1 crushing efficiency 1 Rittinger&, Bond& and Kick& laws for
crushing-size reduction equipments 1 crushers i jaw crusher, gyratory crusher-crushing rollsi
grinders 7 hammer mills i rolling compression mills - attrition, rod, ball and tube mills i
construction and operation. Closed and open Circuit Grinding.

UNIT IV CONTACT EQUILIBRIUM SEPARATION 9
Contact equilibrium separation processes 1 equilibrium concentration relationships i operating
conditions 1 equilibrium processes -gas absorption T rate of gas absorption i stagesi
absorption equipment -properties of tower packing i types 1 construction i flow through packed
towers. Adsorption Introduction -Types of absorption-Nature of adsorbents-types of adsorption
operations.

UNIT V EXTRACTION AND CRYSTALLIZATION 9
Extraction 1 rate of extraction i Single and multi-stage extraction operation-equipment for
leaching coarse solids T intermediate solids i basket extractor-extraction of fine material i Dorr
agitator T continuous leaching 7 decantation systems i extraction towers. Crystallizationi
equilibrium -solubility and equilibrium diagram 7 rate of crystal growth i1 equilibrium
crystallization-crystallization equipment 1 classification i construction and operation-tank,
agitated batch, Swenson-Walker vacuum crystallizers.
TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to

Co1 develop various separation techniques.

CO2 apply the knowledge on filtration and centrifugation in food processing units

CO3 design the different crystallizers and evaporator equipment.
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TEXT BOOKS:

1. Geankoplis, C.J. AiTransport Processes and Separation Process Principlesqg 4th
Edition, Prentice Hall, 2003.

2. McCabe W.L., Smith J.C. flUnit Operations in Chemical Engineeringg 7th Edition,
McGraw i Hill Int., 2001,

3. Earle, R.L. 2003. Unit Operations in Food Processing. Pergamon Press. Oxford. U.K.

4. Geankoplis C.J. Transport Process and Unit Operations. Prentice-Hall of India Private
Limited, New Delhi.1999.

REFERENCES:

1. Richardson, J.E., fCoulson & Richardson& Chemical Engineeringd Vol.2 (Praticle
Technology & Separation Processesd 5th Edition, Butterworth i Heinemann / Elsevier,
2003.

2. Coulson, J.M and J.F. Richardson,AChemical Engineeringa Volume | to V. ThePergamon
Press. New York, 1999.

3. McCabe, W.L, J.C.Smith and P.Harriot,fUnit Operations of Chemical
EngineeringdMcGrawHill. Inc. Kosaido Printing Ltd. Tokyo, Japan, 2001.

4. Sahay, K. M. and K.K.Singh, Unit operation of Agricultural Processingq Vikas

Publishing House Pvt. Ltd., New Delhi, 2004
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Course Articulation Matrix

Course outc

Statement

omes

Programme outcomes (PO)

10

11

12

Programme specific
outcomes (PSO)

Co1
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CO2
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equipment
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processing
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Over all CO

2

1

1

1
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1

2
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substantial (high) respectively.

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
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FT5403 FOOD ANALYSIS LTPC
3003
OBJECTIVES
The course aims to
1 expose the students to the principles, methods and techniques of food analysis.
1 make the students to handle different chemical and instrumental methods of food
analysis.

UNIT | SAMPLING METHODS FOR FOOD ANALYSIS 6
Introduction, Food Regulations and Standards - Sampling methods - Sample preparation and
preservation- Extraction methods and Separation process of food components; Statistical
evaluation of analytical data - Official Methods of Food Analysis. Proximate analysis of foods-
Moisture in foods, Ash content of foods - determination by different methods; Titratable Acidity
in foods, Determination of dietary fibre and crude fibre,

UNIT II LIPIDS AND PROTEINS ANALYSIS 9
Determination of Total fat in foods by different methods; Analysis of oils and fats for physical
and chemical parameters, Quality standards, and adulterants.

Determination of Proteins Concentration- Colorimetric methods, Determination of Total nitrogen,
Spectrophotometric determination; Protein Characterization- Electrophoresis and Isoelectric
focussing; Analysis of Protein quality i Protein Efficiency Ratio (PER), Net Protein Utilization
(NPU), Biological Value, Protein Digestibility- Corrected Amino acid Score (PDCAAS), In vitro
Protein digestibility for C-PER; Measurement of Functional properties of proteins- Protein
hydration properties, Surface properties of protein, Protein gel properties.Calculation of
proximate and ultimate composition of foods.

UNITII CARBOHYDRATE ANALYSIS, REFRACTOMETRY AND POLARIMETRY 9
Refractometry- Basic Principles and Instrumentation, and Applications-Brix Value of Fruit juices,
Total soluble solids in fruit products.

Carbohydrate analysis- Colorimetric Quantification methods of Mono and Di-Saccharides, HPLC
of Mono and Di-Saccharides using refractive index detection; Starch- Enzymatic quantification
and Determination of Total amylose content; Cell wall polysaccharides-Determination of uronic
acid content and 3-Glucan content, Degree of Methylation and Acetylation of pectin.

Polarimetry- Basic principles, Instrumentation and Applications-Determination of specific
rotations of sugars; Estimation of simple sugars and disaccharides.

UNIT IV SPECTROSCOPIC AND CHROMATOGRAPHIC TECHNIQUES IN FOOD
ANALYSIS 12
Spectrophotometry Basic Principles, Spectrophotometric analysis of food additives and food
Components -IR Spectroscopy in online determination of components in foods; AAS and ICP-
AES in mineral elements and toxic metals analysis; use of fluorimeter in vitamin assay- specific
use of Tintometer in Vanaspati analysis.
Chromatography Basic Principles, Detection of adulterants in foods by paper chromatography
and thin layer chromatography, Column chromatography for purification of pigments, Analysis of
food additives, phytochemicals and aflatoxins, contaminants and other food components by
HPLC, GC analysis of fatty acids, cis, trans Isomers - volatile oils, flavours and pesticides,
contaminants and other volatile derivatives of food components; Significance MS detector in
HPLC and GC. lon Exchange Chromatography for amino acid purification, Affinity
chromatography for protein purification, Problem solving using chromatogram.
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UNITV SENSORY EVALUATION TECHNIQUES 9
Introduction to quality attributes of food Appearance, flavour, textural factors and additional
guality factors; Gustation importance of gustation, Mechanism of taste perception, Chemical
dimensions of basic tastes- sweet, salt, sour, bitter and umami, Taste measurement-Electronic
Tongue; Olfaction definition and importance of odour and flavour, Mechanism of odour
perception, Theories of odour classification, chemical specificity of odour, Odour measurement
technique- e- nose; Colour importance of colour, Dimensions of colour and attributes of colour
and gloss, Perception of colour, Colour Measurement; Texturedefinition and importance of
texture, Phases of oral processing, Texture perception, Rheology of foods, Texture
classification, Texture measurement and recent advances in texture evaluation.

Sensory Evaluation Objectives, Type of food panels, Characteristics of panel member, Layout
of sensory evaluation laboratory, Sensitivity tests, Threshold value, Paired comparison test,
Duo trio test, Triangle test, Hedonic scale.
TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 understand the principles behind analytical techniques in food analysis.
CO 2 know the methods of selecting appropriate techniques in the analysis of food
products.
CO 3 appreciate the role of food analysis in food standards and regulations for the
manufacture of food products and food quality control in food industries.
CO 4 familiarize with the current state of knowledge in food analysis.

TEXT BOOKS:

1. Pomeranz, Yeshajahu. fFood Analysis Theory and Practiceda 3rd Edition.
AspenPublishers / Springer, 2000.

2. Kirk, R.S. and R. Sawyer fPearson& Composition and Analysis of Fooda 9th

Edition.Longman, New York, 1991 h

3. Nielsen, S. Suzanne. fFood Analysisa 41 Edition. Springer, 2010.

REFERENCES:
1. Ronald E. Wrolstad. fHandbook of Food Analytical Chemistryo Vol |, John Wiley & sons,
2005

2. Magdi M. Mossoba. fSpectral Methods in Food analysis darcel & Dekker, 1998.

Otles, Semih. fMethods of Analysis of Food Components and Additivesa CRC
Press,2005.

Nollet, Leo M.L. fHand Book of Food Analysis & Rev. Edition. Vol. I, Il & Ill, Marcel &
Dekker, 2004.

Nollet, Leo M.L. fFood Analysis by HPLCa Il Rev. Edition, Marcel & Dekker, 2000.

Otles, Semih. fHandbook of Food Analysis Instrumentsad CRC Press, 2009.

Meilgard. fiSensory Evaluation Techniquesq 3rd ed., CRC Press LLC, 1999.

Maynard A. Amerine, Rose Marie Pangborn, Edward B. Roessler. iPrinciples of Sensory
Evaluation of foodg AcademicPress, 2013.

»
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
Statement outcomes (PSO)

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

Co1 understan | - 3 1 3 2 3 - 3 3 - - 3 3 3 - 1
d the
principles
behind
analytical
technique
s in food
analysis.

CO2 know the | - 3 1 3 2 3 - 3 3 - - 3 3 3 - 1
methods
of
selecting
appropriat
e
technique
s in the
analysis
of food
products.

CO3 appreciat | - 3 1 3 2 3 - 3 3 - - 3 3 3 - 1
e the role
of food
analysis
in food
standards
and
regulation
s for the
manufact
ure of
food
products
and food
quality
control in
food
industries.

CO4 familiarize | - 3 1 3 2 3 - 3 3 - - 3 3 3 - 1
with the
current
state of
knowledg
e in food
analysis.

Over all CO - 3 1 3 2 3 - 3 3 - - 3 3 3 - 1

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and

substantial (high) respectively.
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IB5451 CHEMICAL ENGINEERING LABORATORY LTPC
0042
OBJECTIVES
The course aims to
1 handle basic unit operation equipments in food industries
T measure fluid flows
1 evaluate performance factors of various unit operation equipments

LIST OF EXERIMENTS

1. Flow measurement a) Orifice meter b) Venturimeter, ¢) Rotameter

. Determination of economy and thermal efficiency of rotary flash evaporator

. Solving problems on single and multiple effect evaporator

. Determination of separation efficiency of centrifugal separator.

. Determination of collection efficiency in cyclone separator.

. Determination of efficiency of liquid solid separation by filtration.

. Determination of absorption efficiency in a packing tower

. Determination of porosity, coefficient of friction and angle of repose of grains.

. Determination of particle size of granular foods by sieve analysis.

10. Performance evaluation of a sieve.

11. Determination of performance characteristics in size reduction using the burr mill.
12. Determination of energy requirement in size reduction using the ball mill and hammer mill.
13. Performance evaluation of pin mill and hammer mill.

14. Performance evaluation of a steam distillation process.

OCoOo~NOUTR~,WN

TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 have knowledge on the basic principles of various unit operations and its applications
in food industry.
CO 2 gain hands on experience in handling various chemical engineering equipments.
CO 3 apply the skill of material balance and energy balance in unit operations.
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Course Articulation Matrix

Course outcomes Programme outcomes(PO) Programme specific
outcomes (PSO)

Statement

Co1 have 3 3 2 3 2 - - - 1 1 1 1 3 3 1 1
knowledg
e on the
basic
principles
of various
unit
operation
s and its
applicatio
ns in food
industry.

CO2 gain 1 1 2 3 2 - - - 2 1 1 1 3 3 1 1
hands on
experienc
ein
handling
various
chemical
engineeri
ng
equipmen
ts

COo3 apply the |3 3 2 3 2 - - - 1 1 1 1 3 3 1 1
skill of
material
balance
and
energy
balance in
unit
operation
S.

Over all CO 2 2 2 3 2 - - - 1 1 1 1 3 3 1 1

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5411 FOOD ANALYSIS LABORATORY LTPC
0042
OBJECTIVES
The course aims to
1 equip students with characterization and estimation of chemical compounds in food for its
compliance with standards.
1 learn the analysis of foods for the detection of adulterants in foods.

LIST OF EXPERIMENTS
1. Determination of moisture in spices powder by distillation method and Hot air oven method.
2. Determination of Total fat, protein in milk and milk products.
3. Rancidity test for fried foods to assess primary and secondary oxidative products.
4. Determination of Vitamin C in fruit juices.
a. Titrimetric method using dichlorophenolindophenol dye
b. Spectrophotometric method using dinitrophenylhydrazine
¢. HPLC method
5. Extraction and identification of synthetic Food colour in sweets, confectioneries and
beverages.
6. Determination of Iron content in foods.
7. Determination of lodine content in iodized salt.
8. Detection and estimation of Annatto, lead, MSG, sulphur-di-oxide, Emulsifiers and
stabilizers in food products.
9. Estimation of antioxidant activity in foods by DPPH assay and ORAC assay.
10. Determination of soluble and insoluble fibre in foods.
11. Detection of adulterants in edible oil and ghee.
12. Column chromatographic separation of carotenoids
13. The identification of sugars in fruit juice using TLC.
TOTAL: 60 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 understand the analysis of foods and food products for chemical components.
CO 2 learn standards for food products.
CO 3 obtain knowledge of adulterants in foods.

TEXT BOOKS:
1. Shalini Sehgal, M laboratory manual of food analysisq I.K.International publishing, 2016.

REFERENCES:

1. Ceirwyn S. James, Mnalytical chemistry of foodsqg Sprlnge(rj 1995.

2. S. Suzanne Nielsen, fFFood analysis laboratory manualg 39 edition, Springer, 2017

3. Ronald E. Wrolstad, fHandbook of food analytical chemistry- Water, Proteins, Enzymes,
Lipids and Carbohydratesq John Wiley & sons, inc., 2005.
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Course Articulation Matrix

Course outcomes

Statement

Programme outcomes (PO)

Programme specific
outcomes (PSO)

11

12

1

2

3

4

CoOo1 understan | - 3 1 3
ding in
analysis
of foods
and food
products
for
chemical
compone
nts.

3

3

3

1

COo2 knowing - 3 1 3
standards
for food
products.

COos3 obtain - 3 1 3
knowledg
e of

adulterant
s in foods

Over all CO - 3 1 3

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and

substantial (high) respectively.
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SEMESTER V
GE5451 TOTAL QUALITY MANAGEMENT LTPC
3003
OBJECTIVES
The course aims to
1 teach the need for quality, its evolution, basic concepts, contribution of quality gurus,
TQM framework, Barriers and Benefits of TQM.
1 explain the TQM Principles for application.
1 define the basics of Six Sigma and apply Traditional tools, New tools, Benchmarking and
FMEA.
9 describe Taguchi's Quality Loss Function, Performance Measures and apply Techniques
like QFD, TPM, COQ and BPR.
1 illustrate 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 i Definition of TQM-- Basic concepts of TQM i -Gurus of TQM (Brief
introduction) -- TQM Framework- Barriers to TQM T Benefits of TQM.

UNIT Il TQM PRINCIPLES 9

Leadership - Deming Philosophy, Quality Council, Quality statements and Strategic planning-
Customer Satisfaction 1 Customer Perception of Quality, Feedback, Customer complaints,
Service Quality, Kano Model and Customer retention i Employee involvement i Motivation,
Empowerment, Team and Teamwork, Recognition & Reward and Performance Appraisal--
Continuous process improvement 1 Juran Trilogy, PDSA cycle, 5S and Kaizen - Supplier
partnership i Partnering, Supplier selection, Supplier Rating and Relationship development.

UNIT I TOM 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 TQM TOOLS & TECHNIQUES II 9
Quality circles 7 Quality Function Deployment (QFD) - Taguchi quality loss function i TPM 1
Concepts, improvement needs i Performance measures- Cost of Quality - BPR.

UNIT V QUALITY MANAGEMENT SYSTEM 9
Introduction-Benefits of ISO Registration-ISO 9000 Series of Standards-Sector-Specific
Standards - AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements-Implementation-
Documentation-Internal  Audits-Registration-ENVIRONMENTAL MANAGEMENT SYSTEM
Introductiond 1ISO 14000 Series Standardsd Concepts of 1ISO 140016 Requirements of 1SO
14001-Benefits of EMS.
TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 ability to apply TQM concepts and principles in a selected enterprise.
CO 2 ability to understand Six Sigma and apply Traditional tools, New tools, Benchmarking
and FMEA.
CO 3 ability to understand Taguchi's Quality Loss Function, Performance Measures and
apply QFD, TPM, COQ and BPR.
CO 4 ability to apply QMS and EMS in any organization.
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TEXT BOOKS:

1. Dale H.Besterfiled, Carol B.Michna,Glen H. Bester field,MaryB.Sacre,HemantUrdhware she
and RashmiUrdhwareshe, flrotal Quality Managementgd Pearson Education Asia, Revised
Third Edition, Indian Reprint, Sixth Impression,2013.

REFERENCES:

1. Joel.E. Ross, firotal Quality Management i Text and CasesgRoutledge.,2017.

2. Kiran.D.R, firotal Quality Management Key concepts and case studies, Butterworth i
Heinemann Ltd, 2016.

3. Oakland, J.S. ATQM i Text with Casesq Butterworth i Heinemann Ltd., Oxford, Third
Edition, 2003.

4. Suganthi,L and Anand Samuel, frotal Quality Managementq Prentice Hall (India) Pvt. Ltd.,
2006

FT5501 FOOD PROCESS ENGINEERING LTPC
2103
OBJECTIVES
The course aims to
0 understand basic engineering properties of food.
0 understand different thermal and non-thermal processes used in Food Industry.
UNIT | PROPERTIES OF FOOD 11

Engineering properties of food materials - Rheological and textural Properties, Thermal
Properties, Thermodynamic Properties, surface and gas exchange properties, electric and
dielectric properties

Water activity and states a thermodynamic quantity, water sorption isotherms, hysteresis,
theories of sorption hysteresis, water activity measurement methods, water binding, control of
water activity and moisture, principles of IMF and their application

UNIT Il SEDIMENTATION AND CENTRIFUGATION 7

The velocity of particles moving in a fluid - terminal velocity - drag coefficient terminal velocity
magnitude, Sedimentation - sedimentation equipment, Flotation, Sedimentation of Particles in a
Gas Settling Under Combined Forces Cyclones- optimum shape, efficiency Impingement,
separators Classifiers, Centrifugal separations - centrifugal force particle velocity Liquid
Separation radial variation of pressure radius of neutral zone Centrifuge Equipment

UNIT Il DRYING AND FREEZING 10
Basic Drying Theory - Three States of Water phase diagram for water, Heat Requirements for
Vaporization, Thermodynamics of moist air (psychrometry) - Measurement of Humidity, Air
Drying, Conduction Drying, Drying under varying external condition, methods of drying, Drying
Equipment, Dryer Efficiencies, calculation of drying time, Concept of Osmotic dehydration,
Factors influencing osmosis.

Freezing -Freezing curve for Homogenous and Non-homogenous food system, Freezing point
depression, Freezing rate, Effect of freezing Physical and chemical changes in Foods, Enzyme
activity, Microbe inactivation and Food quality sensory quality, nutritional aspects, freeze drying
and freeze concentration
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UNIT IV THERMAL PROCESSING 9
Principles of Thermal Processing, Heat Transfer in Thermal Processing, Characterization of
Heat Penetration Data, Retort Come-Up Time, kinetics of thermal inactivation of
microorganisms and enzymes, Concept of thermo bacteriology Temperature Dependence
Reaction Rates, Processes and Systems for Stabilization of Foods for Shelf-Stable Storage,
Heat transfer considerations in thermal processing - In-package, In-Flow

UNIT V FOOD MATERIAL PROCESSING 8
Membrane processes Ultra filtration, Reverse osmosis, Electrodialysis, per-evaporation and
micro filtration T principles - application in food industry, Extrusion - Extrusion cookers - cold
extrusion, single and twin-screw extrusion - Low pressure and high-pressure extrusion -
properties of Food materials and its significance in equipment design - processing and handling
application in food industry; Baking Principles, baked foods, baking equipment; Roasting
Principles of roasting, roasting equipment

TOTAL: 45 PERIODS

OUTCOMES:
At the end of the course the students will be able to
Cco1 learn and apply basic engineering properties of foods
Co2 familiarize with separation techniques involved in food industry
co3 learn various engineering operations in food processing
TEXTBOOKS:

1. Toledo, Romeo T. flrundamentals of Food Process Engineerin g & Edition. CBS
Publishers, 2000.

2. Fellows, P J. fFood Processing Technology Principles and Practicea
Edition, Woodhead, 2009.

3. Smith P. G fintroduction to Food Process Engineeringa Springer, 2005

4. Earle, R.L, fJnit Operations in Food Processingad Pergamon Press. Oxford. U.K, 2013.

3rd

REFERENCES:
1. Sahay, K. M. and K.K.Singh.. Unit operation of Agricultural Processingq Vikas
PublishingHouse Pvt. Ltd., New Delhi, 2004.
2. Berk, Zeki. ifFood Process Engineering and Technologya Elsevier, 2009.
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Course Articulation Matrix

Course outcomes Programme outcomes (PO) Programme specific
outcomes (PSO)
Statement

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

Cco1 learnand | 3 3 3 3 1 - 1 - 3 - 1 2 3 3 - -
apply
basic
engineeri
ng
properties
of foods

CO2 familiarize | 3 3 3 3 1 1 1 - 3 - 1 2 3 3 - -
with
separatio
n
technique
s involved
in food
industry

COo3 learn 3 3 3 3 1 1 1 1 3 - 1 2 3 3 - -
various
engineeri
ng
operation
s in food
processin

g

Over all CO 3 3 3 3 1 1 1 1 3 - 1 2 3 3 - -

1,2 and 3 are correlation levels with weightings on slight (low) moderate (medium)and
substantial (high) respectively.
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FT5502 FRUIT AND VEGETABLE PROCESSING AND PRESERVATION LTPC
3003
OBJECTIVES

The course aims to
00 develop the knowledge of students in the area of vegetable and fruit processing and
technology.
00 enable students to appreciate the application of scientific principles in the processing of
fruits and vegetables.

UNIT | BASIC AGRICULTURAL ASPECTS OF VEGETABLES AND FRUITS 8

Ability to identify all commercially important fruits and vegetables with their names in important
Indian languages, important regions, season, Morphology, structure and composition of fruit and
vegetable.Production and processing scenario of fruits and vegetable India and World.Scope of
Fruit and Vegetable Preservation Industry in India. Present status, constraints and prospectus.
Problem solving in post-harvest quality of fruits and vegetables

UNIT Il FRESH FRUITS AND VEGETABLES 8
Physical, Textural characteristics, structure and composition.Maturity standards; Importance,
methods of Maturity determinations maturity indices for selected fruits and
vegetables.Harvesting of important fruits and vegetables.Fruit ripening- chemical changes,
regulations, methods. Calculation of respiration rates, Storage practices Control atmospheric,
Bead atmosphere, hypotactic storage, cool store, Zero energy cool chamber, stores striation.
Commodity pre-treatment® - chemicals, wax coating, pre-packaging, phytonutrients in fruits and
vegetables grading, cleaning, Physiological post harvest diseases chilling injury and disease.
Handling and packaging of fruits and vegetables

UNIT I PRESERVATION OF FRUITS AND VEGETABLES 9
Preservation by fermentation- Definition, Advantages, disadvantages, Types of fermentation,
equipments; Fruit wine. Irradiation applications for fruits and Vegetable. Minimally processed
fruits and vegetables, solving problems with respect to natural resistance of fruit, Emerging
technologies for fruits and vegetables processing technologies General pre processing, drying
and freezing problems associated with specific fruits and vegetables, problem solving in Post-
cutting treatments to extend the shelf-life of fresh-cut products.

UNIT IV CANNING, PUREES AND JUICES 12
Canning- General pre-processing, specific or salient points in fruits and vegetables like T
Blanching, exhausting, processing conditions; Indian Food Regulation and Quality assurance
Fruit Juice / pulp/ Nectar/Drinks, concentrates 7 General and specific processing, different
packing including aseptic. Indian Food Regulation and Quality assurance Vegetable
Purees/pastes - General and specific processing, different packing including aseptic.
Technology for juice pressing, juice extraction and clarification, methods of bottling, enzymatic
clarification and debittering of juices, fruit juice powders- preparation and packaging

UNIT V FRUIT AND VEGETABLE PRODUCTS 8

Ready to eat fruit and vegetable products, Jams/Marmalades, Squashes/cordials,
Ketchup/sauces, Chutneys, Fruit Bar, Soup powders, Candied Fruits, Natural colors, Fruit and
Vegetable Fibres- General and specific processing, different packing including aseptic, Dried
Onion, Powder. Garlic Dried Garlic, Powder, Oil. Potato Wafer; starch, Papad, Carrot Preserve,
candy, Pickle, Jam. Cauliflower and cabbage Dried cauliflower and cabbage, Sauerkraut, Pickle
Leafy vegetables; Dried Leafy Vegetables. (Spinach, Fenugreek, Coriander leaves, Curry
leaves).Bitter gourd Pickle, Dried bitter gourd. Indian Food Regulation and Quality assurance,
Case studies- Improving the nutritional quality of processed fruits and vegetables, Waste
management in fruit and vegetable processing industries.
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TOTAL: 45 PERIODS
OUTCOMES:
At the end of the course the students will be able to
CO 1 understand the concepts of physiological characteristics of fruits and vegetables.
CO 2 haveinsight about fruit losses during storage and ways to prevent it.
CO 3 have thorough Knowledge and understandings of the specific processing
technologies

TEXT BOOKS:

1. Fellows, P J. fFood Processing Technology Principles and Practiced 3rd Edition,
Woodhead, 2009.

2. Salunke,D . K and S. S Kadam fHand Book of Fruit Science and Technology Production,
Composition, Storage and Processinga Marcel Dekker, 2005.

3. Sivasankar, B. fFood Processing & Preservationg Prentice Hall of India, 2002.
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