Syllabus for the program of Integrated Master of Technology in
Chemical Engineering

Preamble
The program, Integrated Master of Technology in Chemical Engineering is offered by Institute of
Chemical Technology (ICT) Mumbai Campuses at Bhubaneshwar and Marathwada, Jalna.

/\V
About ICT Mumbai
The Institute of Chemical Technology (ICT) Mumbai, formerly L@)CT, University of Bombay (Mumbai
now) was established on October 1, 1933 as a department ,of the University by the desire of
industry and support of the government of Province of Bon}Qa , particularly to lend support to the
textile (a staple industry in Western India) and chemical industry, an infant industry. Over the years
the UDCT grew in its status and extended its programs t ’§ectors of chemical and allied industry,
pharmaceuticals, materials and energy and became a role model for its contributions to industrial

~

connectivity and growth. \)

ICT was granted Deemed to be University by MHRD on, 12" September 2008 and an elite status
and Centre of Excellence on par with IITs/IISc/IISERs ich was granted by the State Assembly on
October 20, 2012; a unique distinction in historysof' India. ICT's track record of 85 years is
phenomenal. ICT is ranked among the best in India having the highest NAAC rank of A++ with
CGPA of 3.77. It was declared at Category | ins itte by MHRD/UGC Notification (The Gazette of
India dated Feb. 12, 2018). On 3rd April, 2018, Th?e\NationaI Institutional Ranking Framework (NIRF)
of MHRD placed ICT at No. 10 in Engineering, I\Go. 4 in Pharmacy, No. 19 among Universities and
No. 30 among all. In QS BRICS 2019 rankings:‘{CT secured 115th rank among all with 100/100
marks for research and innovation. Once again in the Scopus Survey November 2018, ICT is found
to be the top in Chemical Engineering and i&t‘op 5 overall in the country based on the Weighted
Average Citation Impact (Sci-Val, Scopus). Ili,the latest list of Institute of Eminence, ICT figures in
12 public institutes which will be considere(‘by UGC/MHRD for special funding.

\

Over the years, ICT has produced maore' than 750 first generation entrepreneurs, 19 Padma
awardees (3 PV, 8 PB, 8 PS), India’s first 5 Ph Ds in Engineering and Technology. This sectorial
excellence has been due to the students/and faculty coming from all over India. ICT runs 9 UG, 18
PG, 29 Ph D, 1 PG Diploma in Chemical Technology Management and 1 Certificate Course in
Chemical Safety and Risk Manage'rq(gnt, with a student strength of over 2300 among which
currently there are 575 PG and 700,€h D students in all branches of Engineering and Sciences.

Because of the Category | anqueemed to be status, it was possible for ICT to go out of
Maharashtra. In view of massiyJ investment in energy, petrochemicals, chemicals, polymers,
textiles, minerals, materials, Biptechnology and pharmaceutical industries in Odisha, ICT was
requested to open a campus iQ/Bhubaneswar. Indian Oil Corporation Ltd took a historic decision to
support fully a campus of IGTH.in Bhubaneswar. It was officially launched at the hands of Hon’ble
Shri Ram Nath Kovind, the President of India on 18™ March 2018. Similarly, the Marathwada
Campus was instituted at &%()e behest of the Government of Maharashtra and was inaugurated by
The Hon. Chief Minister sr\@ evendra Phadnavis on 28 May 2018, Government of Maharashtra.

A
About Integratedz)‘llaster of Technology Program
\

The unique features @?‘the Integrated M. Tech. are

1. Integrated M. ”lgch. after 12th Standard (HSSC) of 5-year duration consisting of 15 trimesters
with alternag\erm in industry, with major in Chemical Engineering and minor in 6 different
disciplines.

2. To ensure ,iﬁ\proved quality and industry relevance in curricula development for integrated M.
Tech. (9 st@uy trimesters in the Institute and 6 trimesters in the industry) in the field of
Chemical Engineering as major branch with minor in Petrochemicals, Textiles, Polymers and
Materials, Pharmaceuticals, and Energy Engineering, Food Engineering and Lipid Engineering
(in Marathwada, Jalna).
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3. The last two trimesters will be for promotion of experimental and design project to promote
entrepreneurship and start-up companies.

4, Four-month Trimester pattern with studies and In-plant training (IPT) alternate term.

5. Simultaneous 2 years’ experience in various Industries.

6. Vibrant syllabus with option to include case studies and IPT experiences in courses.

7. Collaborative projects with Industry by involving Ph.D. Fellows and faculty.

8. Student is continuously monitored and participates in class room discussions, home
assignments and research project.

9. Student will be evaluated based on in-term evaluation %) and end-term examination

(50%). %

10. Many new subjects and choice based learning courses ar@ ome of them are

Environmental Science and Sustainability

Ethics and Industrial Practices

Experimental Design and Research Methodolog

Finance and Profit Management

Green Chemistry and Engineering /7)

Industrial and Labour Laws in India

Industrial Management ﬁ

Intellectual Property Rights, Valuation and I\{E agement

Materials Management

Perspective of Global Industry

Research and Innovation Methodology /%

Sustainability and life cycle assessmenh

This concept/curriculum of Integrated M. Tech. i w and being introduced in India for the first
time. During the industrial internship the studen§ may receive stipend from industry making the
education affordable to one and all. Along with the teaching, both these campuses will be equipped
modern equipment for carrying out high class rfeSearch and innovation at Centres of Excellence to
develop Technology and to support Research, & Development in industry and Skill Development in
Chemical Engineering, Petrochemicals, Text\es Polymers, Pharmaceuticals, Energy, etc. Thus,
students will also work on some of the re{§earch ideas during one of the internship period in
collaboration with the industry. One of the(faculty will be mentor the students during this period.
Students will get hands on analytical insterents during this period.

—AT T s@moanTo

Course instruction and Grading System

1. The course will be trimester based ch of 4-month duration. There will be 3 trimesters in each
year.

2. The scheme of study and IPT terrhs is given below:

Year TQmester Scheme of
trimesters
1 \V Tl Theory
1 ]V 1 Theory
1,0 T3 In-plant
2, Y T4 Theory
2\ T5 In-plant
2 T6 Theory
A T7 In-plant
N3 T8 Theory
N 3 T9 In-plant
4 T10 Theory
S’ 4 T11 In-plant
O 4 T12 Theory
'\ 5 T13 In-plant
'3 5 T14 Theory
’3\ 5 T15 Theory

\{

3. The grading?g/stem will be as per R.26 of ICT. (Annexure |)

4. The in-term assessment will be of 50% weightage and end-term exam will be of 50%
weightage.

5. The in-term assessment would consist of at least three assessments.
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Program Education Objectives

1.
2.
3.

4,

5.

Prepare students for career in chemical and allied industry leveraging their technical expertise
Build leadership capabilities amongst students to meet the needs of society and industry
Create awareness amongst students about the social/industrial demands and role of chemical
engineer in the society

Incorporate a culture of research and innovation by providing students with guidance and
opportunities

Provide a platform to the students to interact with Ieading/\f'ﬁzachers, scientists and industry
practitioners f\v

Q

Program Outcomes
The students completing Int. M. Tech. program in Chemical Engineering will

1. have sound knowledge of engineering, sciences, mathematics, and programming fundamentals
2. be able to solve complex problems by applyin@) principles of engineering, sciences,

mathematics and programming
3. be able to design, conduct experiments and analyze\%\e data generated
4. have knowledge of fundamentals and innovation to‘solve the problems related to energy, food,

environment, healthcare, etc.
5. have ability to keep abreast with the scientific literature, new technologies and new

developments \
6. work on complex problems in team and multidigciplinary situations
7. help government, society and industry to % echnology development related activities for

chemical and allied industries
8. cater to the needs of chemical industry, resézych organizations and academic institutes
9. set-up their own ventures and generate employment
10. promote awareness in society about Chechal Engineering profession

»

Graduate Attributes A
1. Problem analysis and solving skills \
2. Experience with industry practices andy
3. Familiar with usage of modern tools, @chniques
4. Communication Skills
5. Capacity to analyze new concepts
6. Capacity to analyze and interpret lexperimental data
7. Capacity to analyze business trerids
8. Capacity to design, optimize ai?\d operate equipment and plants safely, economically and

effectively
9. Design and Development of C@Utions to industrial and societal needs
10. Skills related to Project Management and Economics
11. Skills to analyze scientific litgrature including patents
12. Ethics O‘

Q)
@b
ON\
N\
N
?
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List of subjects

Study 1 (T1)

Sr. | Type IOCB Jalna Subjects Credit | Hrs/Week
No of Code Code S
cours (3) (4)
e
L|T| P E. Total
S.
1 [BS BST31 | BST410 | Chemistry - | /V 4 3[1]0] 50 [ 100
01 1 (\
2 | BS BST31 | BST410 | Physics - | AY 4 3/1[0] 50| 100
02 2 v
3 | BS BST31 BST410 | Mathematics-I 0\ 4 3|1(0]| 50 100
03 3 AV
4 | HU HUT31 | HUT41 | Communication Skills/English 3 21| 0] 50 [ 100
01 01 \
5 | CE CET31 | CET41 | Introduction to Chemical\, ) 3 2| 1(0]| 50| 100
01 01 Engineering and Chemi@l
Industries.
6 | ES ESP310 | ESP410 EngineeringGraphicsd\’ 3 10| 4| 50 100
1 1 P\
7 | ES ESP310 | ESP410 | Engineering Applications of 2 0|0 4| 50 100
2 2 Computers-I 7\
8 | BS BSP31 | BSP410 | Chemistry Laboratory -I 2 0|0| 4| 50 100
01 1 \J/
TOTAL 3 25 1|51 | 40 | 800
\ 4 2 0
’
Study 2 (T2) A
Code | Subjects &' Credit | Hrs/week
\\ S
s L|{T| P E. | Total
/0 £ e
9 BS BST31 | BST410 | Chemistry-II 4 3|11| 0| 50 100
04 4 {
10 BS BST31 | BST410 Physic:s’-ll 3 2|10 50 100
05 5 I\
11 BS BST31 | BST410 Matb\ematics-ll 4 311|050 100
06 6 )
12 CE CET31 | CET41 terial & Energy Balance 4 3|10 ]| 50 100
02 02 Iculations
13 CE CET32 | CET41 | Chemical Engineering 3 21| 0] 50 [ 100
02 03 _ WThermodynamics - |
14 HU BSP31 BSP41(5\(‘Chemistry Laboratory-ll 2 0|0 4| 50 100
02 2
15 BS ESP310 ESP4,‘\L\Q Engineering Applications of 3 1|0 4 50 100
2 2\) | Computers-lI
16 ES BSP31 Bsgllo Physics Laboratory 2 0|0 4] 50 100
03
/] TOTAL 25 1|(5] 1] 40 | 800
A a 2| 0
0
IPT 1 (T3) $
1 IP IPP310[ ] IPP410 In-Plant Training 8
7 1M 1
el
Study 3 (T4) X
Code | Subjects Credit | Hrs/week
s
L|T| P E. Total
S.
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18 BS BST32 | BST420 | Chemistry - llI 4 3(1|0]| 50 100
01 1
19 BS BST32 BST420 | Introduction to Biological 4 3|11(0]| 50 100
02 2 Sciences & Bioengineering
20 CE CET32 CET42 Momentum Transfer 4 3110 50 100
01 01
21 CE CET32 | CET42 | Chemical Engineering 3 2|10 50 100
02 02 Thermodynamics- Il A
22 ES EST320 | EST420 | Engineering and solid Mechanics{\' | 3 2|10 50 100
1 1 \;
23 ES EST320 | EST420 | Electrical Engineering and 0\’ 3 2|10 50 100
2 2 Electronics r\\)
24 ES ESP320 | ESP420 | Engineering Laboratory ' 2 0|0| 4 50 100
1 1 0\
25 ES ESP320 | ESP420 EngineeringApplicationsoﬁl:J 3 1|0 4 50 100
2 2 Computers-lll J
TOTAL \‘\ 26 1, 6|8 | 40 | 800
\) 6 0
\\
IPT 2 (T5) N
IP IPP310 | IPP410 In-Plant Traiming 8
2 2 a0\
V
Study 4 (T6) A
Code | Subjects { Credit | Hrs/week
Y s
N\ LI{T]P]| E | Total
\ S.
26 ES EST320 | EST420 | Energy Enginéering 4 3|10 50 100
3 3 J
27 CE | CET32 | CET42 HeatTransz* 4 310/ 50| 100
03 03 \
28 CE CET32 CET42 MassTrarl:rsYerOperations 4 2120 50 100
04 04 ¢V
29 S SxT310 | SxT410 | Special'SUbject | 3 2|10 50 100
1 1 {
30 HU HUT32 HUT42 IPRa'n\\d'Laws 3 2|1 1|0 50 100
01 01 I\
31 CE | CEP32 | CEP42 | Mathematical Methods in 4 20| 4] 50 | 100
01 01 CHemical Engineering
32 CE CEP32 | CEP42 G\TJ\emicaI Engineering Laboratory- 4 0|0 8| 50 100
02 02 N
TFOTAL 26 1/6|1| 35| 700
. 4 2| 0
IPT 3 (T7) \
IP IPP310 | IPP410, In-Plant Training 8
3 N
A
Study 5 (T8) Y,
% Subjects Credit | Hrs/week E. | Total
~ S S.
0) L|T|P
31 ES EST340/% EST430 | Material Science and Engineering 3 2|1 1|0 50 100
4 L 4
32 S STQ\ xxTxxx | Special Il 3 21| 0] 50 [ 100
., X
33 CE CET3 CET43 | Chemical Reaction Engineering 4 3|10 50 100
01 01
34 CE CET33 CET43 | Separation Processes 4 3|11|0 50 100
04 04
35 CE CET33 | CET43 | Biochemical Engineering 3 2111 0] 50 100
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02 02
36 CE CEP33 | CEP43 | Chemical Engineering Laboratory- 4 0|0 8| 50 100
01 01 Il
37 CE CEP33 CEP43 | Process Simulation Lab - | 2 0|0 4| 50 100
11 11
38 S SP XxP430 | Special Lab -I 2 0(0)| 4| 50 100
1
TOTAL 25 1,51 | 40 | 800
A 2 6| 0
N
IPT 4 (T9) Ay
IP IPP310 | IPP410 In-Plant Training AV 8
4 4 "V
at
Study 6 (T10) A
Subjects " Credit | Hrs/week
\ S
N L|T| P | E | Total
N S.
39 S ST xxT4xx | Special Elective-llI \\* 3 2 1] 0] 50 | 100
X
40 S ST xxT4xx | Special Elective-IV \\ 3 2|1 1|0 50 100
X 0
41 CE CET34 | CET44 | Environmental Engineering and 3 2|10 50 100
03 03 Process Safety |
42 CE CET34 | CET44 | Chemical Proces‘sJControI 4 3|10 50 100
05 05 \
43 CE CEE34 | CET44 | Industrial and Engineering 4 3|10 50 100
08 08 Chemistry
44 CE CEP34 CEP44 | Chem. Eng. L@‘boratory-lll 4 0| 0| 8 50 100
02 02 A
45 CE CEP34 | CEP44 | Process SirQuIation Lab-II 2 00| 4| 50 100
12 12 J
46 S SP xxP2440 Special Lé})-ll 2 0 50 100
TOTAL ¥ 1 1| 40
(, 25 > 5 6 0 800
\
IPT 5 (T11) AN
IP IPP310 | IPP410 %, In-Plant Training 8
5 N
()
Study 7 (T12) N
No. uSubjects Credit | Hrs/week
- s
L|T|P E. Total
\ S.
47 CE CE340 CET4§I\ Project Management and 3 2|10 50 100
9 09,/ | Economics in Chemical Industry
48 CE CET34 C&M Process Development and 3 2|1 1|0 50 100
06 a Engineering
49 CE CET34 QET44 Multiphase Reaction Engineering 4 2|02 50 100
07 ~ 07
50 ES ESP350 ,@SP450 Equipment Design and Drawing 4 210 4 50 100
1 \ 1
51 S ST Q xxT4xx | Special Elective - V 3 21| 0] 50 [ 100
a) X
52 CE CEP34 | CEP44 | Seminar 3 0| 0| 6 | 50 100
71( 71
TOTAL 1 1 30
20 0 3 > 0 600
IPT 6 (T13)
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IP IPP310 | IPP410 In-Plant Training 8
6 6
Study 8 (T14)
Subjects Credit | Hrs/week
s
L|T| P E. Total
S.
53 CE CET35 CET45 | Advanced Transport Phenomena / 3 2|1 1|0 50 100
41 41
54 CE CET35 CET45 | Advanced Mass Transfer vV 3 2|10 50 100
43 43 AQ
55 CE CET35 | CET45 | Advanced Separation Processé§, 3 2|10 50 100
43 43 A
56 ES EST350 | EST450 | LCA and Sustainability/ NPTEL/ 3 2 (1|0 50 100
1 1 MOOC M
57 S ST xxT4xx | Advanced Special Elective - VI 3 2|10 50 100
X \
58 HU HUT35 | HUT45 | Research Methodology \\' 4 3[1]0] 50 | 100
01 01 \
59 CE CEP35 | CEP45 | Design / Research Proje‘qt—l 4 0|0 8| 50 100
71 71 {\
TOTAL O\ 23 1, 6|8 | 35| 700
/ 3 0
N
Study 9 (T15) [,
Subjects \V Credit | Hrs/week
s
W\ L|T| P E. Total
s\ S.
60 HU HU340 | HUT44 | Perspectives'ef Society, Science 3 2|10 50 100
2 02 and Technology
61 HU HU350 | HU450 | Industrial @ychologyand 3 2|1 1|0 50 100
1 1 Managenient
62 CE CET34 | CET44 | Advanced’Chemical Reaction 3 2|1(0] 50 100
07 07 Engineering
63 CE CEE3xx | CET4xx Advan@ed Chemical Eng. Elective 3 2|10 50 100
X -1 N
64 S ST XXT4xX Adv@‘ced Special Elective - VII 3 2|1 1|0 50 100
X \
65 CE CEP35 | CEP45 De@i‘gn/Research Project - Il 9 0|0 1] 50 100
72 72 b\ 8
,‘R@TAL 24 1,51 30 | 600
v 0 8 0
\\(\J
Q)
@b
ON\
\
Q
Q
?
About Integrated Master of Course instruction and Page 8 of 187

Technology Program Grading System




List of Minor Degrees and Minor Electives:

SP Course Course Type List of Subjects
# Code Code
(IOCB) (MAR]))

1 SLT430 Theory
2 Introductign to Lipid Technology
2 SLT430 Theory ChemistR'/bf Lipids and their applications
3 4
3 SLT440 Theory Lipid Pr@ﬁssing Technology |
3 A
4 SLT440 Theory  Producijon and Applications of Soaps,
4 Surfactants and Detergents
5 SLT440 Theory N
5 Lip!ib Processing Technology I
6 SLT450 Theory  Essential Oils and Cosmetics
6 AL
7 SLT450 Theory @c’hnology of Oleochemicals
7 \
1 SFP430 Laborator_ Lipids Laboratory-|
1 y
2 SLP440 Laboratc@‘ Lipids Laboratory-II
2 y/
N\

List of Subjects

SFT320 SFT420 ‘ eory Introduction to Food Technology
2 2 A

2 SFT330 SFT430 \)\’I’heory Biochemistry/Microbiology
1 1

3 SFT340 SFT44?O Theory Food Chemistry
3 3 ()

4 SFT340 SFT4€JO’ Theory Food Processing and Technology |
4 4

5 SFT340 SFT440 Theory Food Ingredients and Additives
5

6 SFT350 S&)450 Theory Food Processing and Technology Il
6 \V6

7 SFT350 SFT450 Theory Food Packaging Science and Technology
7 7

1  SFP330(,SFP430 Laborator Food Analysis Laboratory
2 Ay 2 y

2 SFP31(X SFP440 Laborator Food Processing Laboratory
2 2 y

1
Pharmaceut 0
icals 2

SP Course
# Code
(OCB)

List of Subjects

k RT330 SRT430 Theory Introduction to Pharmaceutical
A 2 2 Technology
6\< SFT320 SFT420 Theory Biochemistry and Microbiology
1 1
?‘ SRT340 SRT440 Theory Pharmaceutical Chemistry
3 3
4 SRT350 SRT450 Theory Formulation Technology and Drug
7 7 Delivery
5 SRT350 SRT450 Theory Pharmaceutical Technology and Drug
6 6 Design
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Energy

Petroleum
and
Petrochemi
cals

Materials
and
Polymers

About Integrated Master of
Technology Program

6 SRT340 SRT440
4 4
7 SRT340 SRT440
5 5
1 SRP340 SRP440
1 1
2 SRP340 SRP440
3 3
SP Course Course
# Code Code
(10CB) (MAR]J)
1 SET330 SET430
2 2
2 SET330 SET430
3 3
3 SET340 SET440
3 3
4 SET340 SET440
4 4
5 SET340 SET440
5 5
6 SET350 SET450
6 6
7 SET350 SET450
7 7
1 SEP330 SEP430
1 1
2 SEP340 SEP440
2 2
(
\/
SP Course Cour\\s/e
# Code Code
(10CB) (N&HRJ)
1 SPT330 SQT43O
2
2 SPT340 T440
3 s 3
3 SPT340 VSPT440
4 %7 4
4 SPT350 SPT450
6 A\ 6
5 SPT240 SPT440
5 5
6 350 SPT450
’ 7
7 ~SPT350 SPT450
(s 8
1 _\ SPP340 SPP440
Q 2 2
Q SPP340 SPP440
Y‘( 3 3
SP Course Course

Course instruction and

Theory
Theory
Laborator

y
Laborator

y

Type

Theory
Theory
Theory

Theory

Process Development for Fine Chemicals
and API

Natural Product based Pharmaceuticals

Pharmaceutical Analysis Laboratory

Pharmaceutical Chemistry and
Formulati%n Technology Laboratory
\

7\ v
List of@& bjects
/\/

Conpentional Energy and Utilization
/

ReG’éwable Energy Systems

QB\mbustion and Chemistry of Fuels
\

\\E‘nergy Conversion and Storage

&Y
Theory(\\ Advanced Thermodynamics of Energy

\/
Theq‘;¥
/

Thi‘ovy

Labarator
Y

Léborator

Type

Theory
Theory
Theory
Theory
Theory
Theory
Theory
Laborator

y
Laborator

y

Type

Grading System

Systems

Materials for Energy Applications
Energy Management

Energy Lab-I

Energy Lab-II

List of Subjects

Introduction to petroleum technology
Petroleum refining processes

Refinery engineering

Reservoir Technology

Petrochemicals technology

Industrial Catalysis

Petroleum economics and management
Petroleum Characterization Laboratory-I

Petroleum Laboratory-Il

List of Subjects
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# Code Code
(IoCB) (MAR))
1 SMT32 SMT420 Theory Introduction to Material Technology

01 1
2 SMT33 SMT430 Theory Polymer science and Technology-I
02 2
3 SMT34  SMT440 Theory Structure-Property Relationships
03 3
4 SMT34 SMT440 Theory Polymer nce and technology -lI
04 4
5 SMT34  SMT440 Theory Materlﬁ%rocessmg
05 5
6 SMT35 SMT450 Theory Nanomaterlals
06 6 g
7 SMT35 SMT450 Theory Fup,c onal materials
07 7
1 SMP33  SMP430 Laborator \\t
03 3 y M erials Characterization Laboratory
2 SMP34  SMP440 Laborator Materials processing and characterization
02 2 \}é\boratory
N
Textiles N\
SP Course Course Type O List of Subjects
# Code Code ,K
(locB) (MAR))
1 STT320 Th%r/y Technology of Fibres and Polymers
1
2 STT330 TsQeory Technology of Textile Dyeing
2
3 STT340 (I:heory Technology of Textile Printing
3
4 STT340 \\Theory Chemistry & Applications of Specialty
4 s Chemicals
5 STT340 (JO Theory Technology of Finishing
5
6 STT350 (} Theory Effluent Characterisation and Treatment
7
7 STT350 ,\\ Theory High-tech and Industrial Fibres
6 A
1 STP340 @\ Laborator Analysis of Fibres and fabrics
1 y
2 STP340 b Laborator Treatment of textiles
2 Q/\ y
v
Q)
O
\
Q
Q
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Detailed Syllabus

Study 1 (T1)

Sr. | Type IOCB Jalna Subjects Credit | Hrs/Week
No. of Code Code S
cour (3) (4)
se
N L|T E. | Total
la v S.
1 [BS BST31 | BST410 | Chemistry - I Vv 4 31 30 | 100
01 1 Q)
2 [BS BST31 | BST410 | Physics - | ( V 4 31 30 | 100
02 2 ~
3 [BS BST31 | BST410 | Mathematics-I U 4 31 30 | 100
03 3 M
4 HU HUT31 | HUT41 | Communication ’ 3 2 |1 15 50
01 01 Skills/English \
5 | CE CET31 [ CET410 | Introduction to Chemjcal 0 2 |1 15 | 50
01 1 Engineering and Chémical
Industries.
6 | ES ESP310 | ESP410 | Engineering Graphics-| 3 1|0 25 | 50
1 1
7 ES ESP310 | ESP410 | Engineering Applications of 2 0|0 25 50
2 2 Computers-I ;
8 BS BSP31 BSP410 | Chemistry L@ratory -1 2 0|0 25 50
01 1 N\
TOTAL ‘ 22 1|5 19 | 550
Q a 5
"\b
\
AY L P | Tot
Course code BST4101 V
Course title Chemistry |
Scheme and 3L:1T: 0P 4 Credits
Credits '\U
Pre- 10+2devel chemistry
requisites \'\
Objectives of 1 To i@ﬁoduce the students to the fundamentals
the course of Analytical chemistry
2 Tg}\‘dnderstand different qualitative and
guantitative analytical techniques
3 T@ make the students understand
\‘organometallic chemistry and its applications
Detailed
contents ,A
1 ) |Analytical Chemistry 24 32
R.l Introduction to analytical Chemistry: Accuracy
\/ precision, Errors, Qualitative and Quantitative
\Z/ analysis, Analytical Perspective, Chemical
~ concentrations. Good laboratory practices.
O 1.2 | Correlation between quality and analysis.
\ Evaluation and validation of analytical
O methods.
O 1.3 |Statistical treatment of analytical data and
e presentation of results.
I 1.4 |Conventional methods of analysis - Titrimetric
: Principles; Equivalence point and endpoint;
detection of end point.
1.5 |Electrochemical Methods : : General principles
and application of pH meter, Conductometer,

About Integrated Master of
Technology Program
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Grading System
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Potentiometer.

1.6

Spectroscopic methods : Principle,
Instrumentation, Applications of UV-Vis
spectrophotometer and Atomic absorption
spectroscopy

1.7

Chromatographic separation methods:
General principle of chromatography,
classification of chromatographic t%hniques.
Principle, technique and applications/of paper,
thin layer, lon exchange chromat qjaphic
techniques. (\

1.8

Modern Chromatographic Techmq‘des : HPLC,
GC: Principle, Instrumentation, Applications,

Inorganic chemistry 0\

2.1

\
Organometallics: Metal-ligapd bonding,
Concepts of sigma and pi bond formation.
types of ligands, CO and PPh; lignads.

2.2

Basic reactions of organofhetallic compounds:
insertion, migration, oxida}ive addition,
reductive elimination. E.¢, Wilkinsons,

Grignard Reagent etc. /A
Total A

36 | 12 48

Suggested 1
books

Skoog and West's Fundamental of Analytical
Chemistry, F. Jameg\Holler and Stanley R.
Crouch, Cengage Learning

Instrumental methigds of Chemical Analysis,
E.W. Ewing, McGraw Hill.

Instrumental mathods of analysis, D.A. Skoog
and D.M. Wes /\

Concise Inorgaviic Chemistry, J.D. Lee, Wiley
India Edition '\

Basic Inorgapjic Chemistry, FA. Cotton and G.
Wilkinson, fohn Wiley and Sons

New Instrumental Methods in
Electroch€mistry, P.D. Delaha

Radiocl‘@mistry and nuclear chemistry: G.R.
Chongq,J. Rydberg, J.O. Lilgenzin, C. Ekberg,
AP A

Outcomes

Students will learn

Cco1l

Studénts will learn basic principles of
chemical analysis

COo2

Sﬂzudent will able to select chemical and
@strumental methods for qualitative and
rquantitative analysis

Co3

(Student will learn concept of organometallic
chemistry and its application in organic
transformation

Course code \

BST4102

Course title )

Physics - |

Scheme and Z/
Credits

3L: 1T: OP 4 credits

Pre- d

requisites {

10+2 level Physics

Objectives of \

To understand basic concepts of Solids and
Semiconductors, Fluid Mechanics, Optics and
its applications and ultrasonics.

the course \
Q

Detailed contents

1

Solid State Physics

11

Crystal structure of solids: unit cell, space
lattices and Brava is lattice, Miller indices,

direction sand crystallographic planes, Cubic

About Integrated Master of
Technology Program
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crystals: SSC,BCC,FCC,

1.2

Diamond cubic structure, hexagonal crystals:
HCP, atomic radius, packing fraction, Bragg's
law of x-ray diffraction, determination of
crystal structure using Bragg spectrometer,
liquid crystals: introduction, types, phases and
applications

1.3

Semiconductor Physics: Formation Rf energy
bands in solids, concept of Fermi level,

1.4

Classification of solids: conductor] ‘g
semiconductor and insulator, int@ ic and
extrinsic semiconductors, effect\of doping,

mobility of charge carriers, condlctivity, Hall
effect. \

\
Fluid Mechanics N

2.1

Basic concepts of density and/pressure in a
fluid, ideal and real fluids _\

2.2

Pascal’s law, absolute pressure and pressure
gauges )

Y

2.3

\J
Basic concepts of surfac\e\tension and
buoyancy A

2.4

Equation of continuity, Bernoulli’s equation

2.5

Viscosity, Newton's Law of viscosity, non
newtonian fluids

Optics and Fibré Optics

3.1

Diffraction: Introduetion to interference and
example; concept of diffraction, Fraunhofer
and Fresnel diffraction Fraunhofer diffraction
at single slit, suble slit, and multiple slits;
diffraction gr:;)\' g, characteristics of
diffraction grating and its applications,
maghnificatiart and resolution.

3.2

Polarisation} Introduction, polarisation by
reﬂectiorg))olarisation by double refraction,
scattering’of light, circular and elliptical
polarisdtion, optical activity.

3.3

Fibre Optics: Introduction, optical fibre as a
dieleetric wave guide: total internal reflection,
nunﬁ:ical aperture and various fibre
pardimeters, losses associated with optical
fibrés, step and graded index fibres,
application of optical fibres.

Lasers

4.1

sintroduction to interaction of radiation with
matter, principles and working of laser:
population inversion, pumping, various
modes, threshold population inversion, types
of laser: solid state, semiconductor, gas;
application of lasers, applications:

Introduction to interaction of radiation with
matter, principles and working of laser

g

population inversion, pumping, various
modes, threshold population inversion

4.4

types of laser: solid state,
semiconductor, gas

h
<

4.5

Holography and engineering applications

V

ul

Ultrasound

51

Generation of ultrasound: mechanical,
electromechanical transducers

5.2

Propagation of ultrasound, attenuation,

velocity of ultrasound and parameters
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affecting it, measurement of velocity

5.3

Applications of ultrasound

Total

33 |15 | 0 | 48

Suggested 1
books

Physics: Vols. | and IlI- D. Halliday and R.
Resnick,Wiley Eastern.

Lectures on Physics: Vols. I, Il and Ill -R.P.
Feynman, R.B. Leighton and M. San)ds Narosa.

Concepts of Modern Physics- }5‘ Beiser,
McGraw-Hill.

\
Introduction to Modern Optics .R. Fowles,
Dover Publications.

A
A Course of Experiments with ASERs- R. S.
Sirohi, Wiley Eastern.

0\
Optical Fibre Communlcaqow G. Keiser,
McGraw-Hill.

Optoelectronics -J. Wilson ‘and J.F.B. Hawkes,
2nd ed, Prentice-HallindiaX,

Ultrasonics: Methods ang}Appllcanns—J Blitz,
Butterworth.

Applied Sonochemistry»;'l’! J. Mason and J.P.
Lorimer, Wiley VCH. .\

Outcomes

Students will be able to

co1l

Understand stru,lsﬂures of solids and
semiconductors, gpply Bragg's law.

Cco2

Apply Bernoulli equéation in simple pipe flows.

co3

Calculate resolving power of optical
instruments. N\«

co4

Describe pr&\&iples of optical fibre
communicatio

Co5

Introduced to\ihe principles of lasers, types of
lasers and applications.

CO6

Understanghapplication of acoustic cavitation
of Chemical Engineering Processes
V

Course code

BST4103

Course title

Mathematics-I

Scheme and
Credits

3u(mop 4 Credits

Pre-
requisites

10+2 level Mathematics

O

Objectives of 1
the course

T(aN"ntroduce basic concepts of Linear algebra

| Differential calculus

/Integral calculus

Vector calculus

Detailed contents

Differential calculus:

3

25

Higher order derivatives, Mean value
theorems, Taylor’'s theorem and error
calculations, convexity of functions, Local
Maxima/Minima.

Ay,

Q\
Q
X
?.

Functions of two or more variables, Limit and
continuity, Partial differentiation, Directional
derivatives, Total derivatives, Chain Rules of
partial derivatives, Taylor's theorem for
multivariable functions and its application to
error calculations, Local and absolute
Maxima/Minima

Improper integrals, beta and gamma
functions, differentiation under the integral

sign, multiple integrals and its application,
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Error function

3 Vector differential calculus 9 3 12

3.1 |Vectors in 2-Space and 3-Space: Systems of
linear equations, matrices and Gauss
elimination, Vectors in IRn, notion of linear
independence and dependence.

3.2 |Inner Product (Dot Product), Vector Product
(Cross Product), Vector subspages of IRn,
basis of a vector subspace., row(isipace, null
space, and column space, rank‘af, a matrix.
Determinants and rank of matrides.

3.3 |Abstract vector spages, linear
transformations, matrix off a linear
transformation, change of ba and similarity,
rank-nullity theorem and its/applications

3.4 [Vector and Scalar Functions and Fields,
Derivatives o

3.5 |Gradient of a scalar\ field, Directional
Derivative \}

3.6 |[Divergence of a vector field

3.7 |Curl of a vector field &, '

4 Inner product spaces; orthonormal bases,| 5 2 7
Gram-Schmidt  orthegonalization  process,
Eigenvalues and éigenvectors, characteristic
polynomials, eigegxyalues of special matrices
(orthogonal, uni\ , Hermitian, symmetric,
skew- symmetric, normal), Orthogonal
projection andyl’t§'application to least methods
Diagonalizatio@ of matrices and its
applications A tochastic matrices, Matrix
Factorizatior\\Applications such as SVD, PCA
etc. \J

5 Vector integral calculus 7 3 10

5.1 |Line Integrals, Path Independence of Line
Integrals

5.2 |Green!s Theorem in the Plane

5.3 |Stokes™theorem and Surface Integrals

5.4 |Divengénce theorem and volume integral

6 First;@rder ODEs-Introduction, formation and 2 1 3
solutions of 1st order ODEs
Total 35 | 13 48

Suggested 1 Advanced Engineering Mathematics, Erwin
books Kreyszig, John-Wiley.

2 Y dvanced Engineering Mathematics S. R. K.
lyengar, R. K. Jain, Narosa.

3 \\ Vector Calculus 4™ Edition by Susane Jane

W ! Colly, Pearson

4 ¥ [Advanced Engineering Mathematics by D. S.

b Zill and W. S. Right, Jones & Bartlett Student

) Edition, 2011.

5& Textbook of Engineering Mathematics, N. P.

O Bali and Dr. Manish Goyal, 8/e, Laxmi

{ Publications, New Delhi

Outcomes rf Students will be able to solve problems
~ related to
‘o1l Matrix and vector operations
V' CO2 Differential and integral calculus
'CO3 Vector calculus and applications

[Course code

[ESP4101
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Course title

Engineering Graphics-I|

Scheme and 1L:1T:4P 3 Credits
Credits
Pre- 10+2 level chemistry
requisites
Objectives of 1 Students will be able to understand different
the course drawing view, assembly and working of
different machines parts and understanding
and preparing Computer aided drawings
Detailed contents '\,
1 Orthographic views : Lines used,\Selection of| 3 9 | 12
views, spacing of views. ISI conveéntions used
In drawing , dimensioning ahd sections.
Drawing required views from\given pictorial
views (conversion of pictp/r\él views in to
orthographic views). /
2 Isometric  projections :_\ Isometric scale,| 3 9 | 12
Isometric projections and Isometric views /
drawings. Circles in isometric view. Isometric
views of simple solids ar\i objects.
3 Missing Views : Readimg and understanding| 3 9 | 12
drawing views, Draw'@\_; third view when two
views are given.
q Introduction  to /Assembly and detailed| 3 9 | 12
drawing. Preparqfion of assembly drawing
from detailed réwing and vice versa.
Assembly such as Plummer block, Stuffing box
, valves and pipe joints etc.
5 Introduction o+ solid works software for| 3 9 | 12
preparing paxt drawings, assembly drawings
and drawing, uiews.
Total N 15 | 0 (45| 60
Suggested 0
books {,
1 N. D. B_h\a’tt, Engineering Drawing, Charotor
Publication House, Bombay
2 W. J. Luzadder, Fundamentals of Engineering
Drawjing, Prentice Hall of India.
3 N. Bhatt, Machine Drawing, Charotor
Publication House, Bombay
4 K.{JVenugopal, Engineering Drawing and
Graphics, New Age Publication
5 BJ K. Dhawan, A text book of Engineering
rPrawing, S. Chand and Co.
6 \K. L. Narayana, Machine Drawing, New Age
\\ Publication
7 \Q’ N. B. Shaha and B. C. Rana, Engineering
Drawing, Pearson Education.
Outcomes
Students will be able to
CO1) Different drawing views and its interpretation.

Assembly of different machine parts and its
working.

the course

0\6?\3 Computer aided drawing.
Course code Q HUT4101
Course title ) Communication Skills
Scheme and OL:0T: 4P 2 Credits
Credits
Pre-requisites 10+2 English
Objectives of 1 This is an important course for the effective

functioning of an Engineer. Communication
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skills are required in all courses
Detailed contents
1 Introduction to communication skills 5 3
2 \Writing Skills: Technical report writing, scientific| 5 3
paper writing, Review paper writing, letter
drafting, email writing, Resume Writing, Job
Application/ Cover Letter Writing, etc.
3 Speaking Skills: Presentation skills- Planning 5 3
and Preparation; Use of Body LangL@ e
Dealing with Mental Blocks & Stagg, Fright
4 Use of audio-visual facilities like paWerpoint, 5 3
LCD. for making effective oral pr ntation.
5 Group Discussions \; 2 1
Total ’ o o 0 | 36
Suggested Elements of Style - Strunk and\jvhlte
books n
Raman, Meenakshi and Sangeeta Sharma.
Technical Communication.,New Delhi: Oxford
University Press. 2018. \\
Sharma, S. D. A Textbook ‘af Scientific and
Technical Communicatio'n\y\/riting for Engineers
and Professionals. New/Belhi: Sarup and Sons.
2007 A
p \J
Outcomes Students will learn,
col Students should bé¢ able to write grammar error
free technical rep in MS Words or
equivalent softwar
C02 Students shouldibe able to make power point
slides in MS PO{\J?erPoint or equivalent software.
A
Course code BSP4101 '
Course title Chemistry.Lab-I
Scheme and OL:0OT: 109 2 Credits
Credits
Pre- 10+2 Ievé‘f chemistry
requisites U
Objectives of 1 To learh, to prepare standard solutions and
the course volum\’\trlc titration
2 Torl'\@m the quality and quantitative of a
samiple through different analytical methods
3 Tolléarn to collect, collate, and interpret
résults
(S
Detailed \ g [} 0 |48
contents [
1 \\ Preparation and standardization of volumetric
\ solutions.
2 N | Potentiometric titration: (i) Determination of
b the strength of weak and strong acids in a
7, mixture of acids.
3 l Conductometric titration: Determination of
A total dissolved sulphate in water sample
é{U Use of pH meter- (i) Use of a pH meter to
0 determine dissociation constant of an acid,
A isoelectric point of an amino acid.
r\)5 UV-Vis spectroscopy: i) to find out the
?‘ absorption maxima, ii) Beers Lambert Law
verification and iii) concentration of a
substance from a given sample.
6 Separation of compounds by Thin layer
chromatography.
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Gas Chromatography:

(i) Determination of concentration of a known
organic compound in a suitable solvent.

(ii) Qualitative Analysis of Hydrocarbon by Gas
Chromatography

High pressure liquid Chromatography (HPLC)
Determining the concentration of an active
ingredient in a marketed product, far
Example: caffeine (food products), vitamin C,
paracetamol (pharmaceutical pro V:t)' and
the like. (\

Total A~

48

48

Outcomes

v

Students will be able to (%,

col

Able to prepare and standardized analytical
solutions

co2

Able to plan simple analytiéal experiments for
analyte determination |

co3

Able to perform qualitati\@ and quantitative
analysis of given sample‘using
chromatographic technigues

co4

Able to clearly commuicate the results of
experimental work in‘eral and written formats.

Course code

ESP4102 (

Course title

Engineering Applications of Computers-I

Scheme and
Credits

OL:0T:4P Y 2 Credits

Pre-requisites

10+2 level Mathematics

Objectives of
the course

To make students familiar with the use of
computers fof scientific calculations, use of
programmin@languages and the logic for
writing computer programs and algorithm
development involving problems discussed in
the theor

Detailed
contents

3’

N\
Introddction to  computer  programming
Iangua'\ges.

12

12

Briefjintroduction to Python, Installation of
pythén and Anaconda

Datd types, variables, mathematical operations
Sg@ expressions, Use of python as an advanced

jentific calculator with math and cmath
nodules

ogical operators, Control Flow (if-else, switch
case, etc.) and Loops

12

12

Functions and Modules, Oriented

Programing

Object

Dealing with strings, Lists, tuples, Dictionaries

File management.

Algorithm development, arrays, matrices, and
matrix algebra

Plotting graphs in various format using

Matplotlib

Use of Numpy, Scipy and Sympy to solve
problems related to matrices, solutions linear
and nonlinear equations and single variable
calculus.

GUI with Python

Total

36

Suggested
books

Sandeep Nagar, Introduction to Python for

Engineers and Scientists. Open Source
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Solutions for Numerical Computation-Apress
(2018)

Reema Thareja, Python Programming: Using
Problem Solving Approach, Oxford University|
Press, 2017
Fangoh, Introduction to Python for
Computational Science and Engineering, Open
Source, available on github.

Outcomes Students will able to N,

col use of Numpy, Scipy and Sympy tg, solve
problems related to matrices, solutigns linear
and nonlinear equations and sing@ variable
calculus. 2

C02 write Python programme to 'solve simple
mathematical and numercial blems.

¥
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Study 2 (T2)

Code

Subjects Credit

Hrs/week

L

T

Total

BST410
04 4

Chemistry-II 4

3

1

100

10 BS BST410

05 5

Physics -lI 3

50

100

11 BS BST410

06 6

Mathematics-II AP 4

50

100

12 CE CET41

"~
Material & Energy Balance \J 4
Calculations hj

50

100

13 CE

Chemical Engineering
Thermodynamics - | \J

50

100

14 HU

Chemistry Laboratory-II /,) 2

50

100

15 BS BSP410

02 2

A
Engineering Application 3
Computers-lI %ﬁf

50

100

16 ES ESP310 | ESP410

2 2

Physics Laboratory \\a 2

50

100

TOTAL Q 25

|

AR

40

800

A4

A

/

(

Tot

Course code

N\
BST4104 .

Course title

Chemistry Il "\

Scheme and
Credits

3L:1T: 0P 4 Credits
A

Pre-
requisites

10+2 level chemistry
N\

Objectives 1
of the
course

reactivityland mechanism of organic

To train tZe}students in understanding the
reactions

To train Students for differentiate the
organi;\\symmetric and asymmetric
compeunds

To understand the well-known name
reactions and its applications in Industry.

To q}termine the structures of unknown
campounds using spectroscopic methods

Course title

Detailed contents

Chemistry-Il 1

UPAC nomenclature of organic
ompounds

@ =
(

Stereochemistry:

2.1 Stereodescriptors: R, S, E, Z.
Enantiomers and Diastereomers.

2.2 Racemates and their resolution.
2.3 Conformations of cyclic and acyclic
systems.

2.4 Introduction to chiral synthesis

3
\
R

R
\

Reactivity of organic molecules:

3.1 Structures and Chemical bonding, FMO
3.2 Factors influencing acidity, basicity,
and reactivity of organic compounds.

3.3 Kinetic vs. thermodynamic control of
reactions

3. 4 Principles of mechanism of organic
reactions: intermediates, EPD.

10

12

4

4.1 Aromaticity of carbocyclic and
heterocyclic compounds structure and
reactions

10
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4.2 Mechanism of electrophilic and
nucleophilic aromatic substitution
reactions

4.3 Orienting influence of substituents.

5.1 Friedel-Crafts and related reactions
Gatterman,-Koch, Hoesch Reaction

6.1 Polymerization of olefins, characteristic
properties of polymers

Organic Molecules Characterization5\by

NMR, 1H NMR nY

IR Ay

NN
W{N|=

Mass Spectrometry \J
Simple NMR, Mass spectra and (I;{
combined make quick identification
possible 96

Total 0

36

12 48

Suggested
books

Organic chemistry - T. W. G Sdlomons, C.
B. Fryhle, John Wiley and Sens

Organic chemistry, Claydeny Greeves,
Warren, Oxford publication/

Organic Chemistry, Paula\Y Bruce, Pearson
Education d

March's Advanced Or@hic Chemistry:
Reactions, Mechanisms, and Structure 7
Edition (English, PaZe\rback, Michael B.
Smith)

Outcomes

Students will \"\Be able to solve
problems related to

col

Draw the chem,i‘s@l structures of organic
molecules. N\

co2

Determine the réactivity of organic
compounds (\

co3

Draw the 3D structures and
stereochemistry of organic compounds

co4

Solve the@%blems of how reaction takes
place.

Cco5

Write simple reaction mechanisms and
justify product

CO6

Find out the structures of unknown
compo’\md by using spectroscopic method

2
N
\J

T P Tot

Course code

B&r4105

Course title

Rhysics - 1l

Scheme and
Credits

\?L: 1T: OP 3 credits

Pre-
requisites

10+2 level Physics

Objectives
of the
course

To understand dual nature of matter,
applications, properties of materials in
engineering and processes.

Detailed contents

Quantum Mechanics

Introduction to quantum physics blackbody
radiation, explanation using the photon
concept, photoelectric effect, Compton
effect, deBroglie hypothesis, wave-particle
duality, Born’s interpretation of the wave
function, verification of matter waves,
uncertainty principle, Schrodinger wave
equation, particle in box, quantum
harmonic oscillator, hydrogen atom (no

detailed derivation), tunneling effect and

About Integrated Master of
Technology Program

Course instruction and
Grading System

Page 22 of 187




scanning tunneling microscopy, probe
microscopy

Electromagnetism

Introduction to the ‘del’ operator and
vector calculus, revision of the laws of
electrostatics, electric current and the
continuity equation, revision of the laws of
magnetism.

Dielectric Properties of Materials,

Polarisation, permeability and dielgctric
constant, polar and non-polar die@ rics,
internal fields in a solid, Clausius-Mossotti
equation, applications of dielect/Pigs.

Magnetic Properties of Materials

Magnetisation, permeability énjd
susceptibility, classification d¢fsmagnetic
materials, ferromagnetism, gnetic
domains and hysteresis, applications.

Superconductivity N

Introduction of the superednductivity,
behavior of perfect conductor, Meisner
effect, London penetratign depth, Heat
capacity, Isotope effe “\the BCS theory,
Type-l superconductoryType-I|
superconductor, Josaéﬁ‘hson Effect,
Application, Josephsoh junction switch,
Squids.

5
Total N\

26

10 | O 36

Suggested
reference
books

1) Physics: VoIs,Ynd II- D. Halliday and R.
Resnick, Wiley tern.

2) Lectures on Physics: Vols. |, Il and 1l -
R.P. Feynman,(R.B. Leighton and M. Sands,
Narosa. \
3) Concepts.of Modern Physics- A. Beiser,
McGraw- iﬁ)

4) Introddction to Electrodynamics - D. J.
Griffiths, 1999, Person Education.

5) Foun({ations of Electromagnetic Theory -
Reitz, John R.; Milford, Frederick J.; Christy,
Robent W. (2008), Addison Wesley.

6) F amentals of Modern Physics, Robert
Marctin Eisberg, 1961, John Wiley.

7) AfTextbook of Engineering Physics, MN
Avadhanulu, PG Kshirsagar, TVS
Artinmurthy, S. Chand.

Outcomes

L.Students will be able to

co1

\{’erform simple quantum mechanics
calculations.

Cco2

Define various terms related to properties
of materials such as, permeability,
polarization, etc.

(7{)

co3

Understand the phenomenon of
superconductivity and types of
superconductor

T P Tot

BST4106

4
Course code \
Course title L)

Mathematics-Il

Scheme and

3L:1T:0P 4 Credits

)
Credits y*\
Pre- \
requisites

10+2 Mathematics

Objectives 1
of the
course

To introduce basic concepts and some
solution techniques of linear ordinary and

partial differential equations
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2 To introduce concept of eigen values and
eigen vectors

3 To introduce concept of integral transforms
and solution of some linear ordinary and
partial differential equations

Detailed contents

1 Higher-Order Linear ODEs: 9 3 12
Homogeneous / Non-homogeneous linear
ODEs of second and higher order with
constant coefficients. N 4
Concepts of initial and boundary VJe
problems and some applications.@
Wronskian, fundamental solutioh} basis,
linear dependence and independénce of
solutions. \

Solution by Variation of Parafmeters.
Euler-Cauchy Equations /

2 Series Solutions of ODEQ’ and Special 9 3 12
Functions: Power kr es Method

(Frobinuous method)-Legehdre's Equation,
Legendre Polynomials, %fssel's Equation,
Bessel  Functions, aOrthogonal and
Orthonormal Functions.\

3 Eigenvalues, Eigenfungtions, Applications | 3 1 4
of Eigenvalue problems, Symmetric, Skew-
symmetric and rthogonal matrices,
Sturm-Liouville Problems

4 Partial Differential Equations : 6 2 8

Origin of partial\differential equations,
Classification ofifirst order PDE.

Solution of so first order PDEs-
Lagrange's method.

Classiﬁcation\\of second order PDE and
their solutiohs by Separation of Variables
(Parabolic, @Iiptic, Hyperbolic)

5 Transfornfg/: 8 4 12
Laplace Transforms, Fourier Series and

Transfor@, z-transforms

Application of transforms to ODE and PDE

Total /" 35 |13 | 0 | 48
Suggested Adva@ced Engineering Mathematics, Erwin
reference Kr ig, John-Wiely.
books Adyanced Engineering Mathematics S. R.
Kslyengar, R. K. Jain, Narosa
Suggested Elements of Partial Differential Equations
reference by 1. N. Sneddon, Dover Publications, INC.
books 006

* An Introduction to Ordinary Differential
Equations by Earl A. Coddington, Dover
Publications

* Advanced Engineering Mathematics by
D. S. Zill and W. S. Right, Jones & Bartlett
Student Edition, 2011.
e William E. Boyce, Richard C. DiPrima,

S
(‘/é

(‘w Elementary Differential Equation, Wiley
Outcomes N Students will be able to solve

C(Q first and second order ODE by Analytical

" methods
r(.'QZ second order ODEs by power series
s methods.
co3 linear first and second order PDE by

Analytical methods

Cco4 ODE's and PDE's by using Laplace and

Fourier Transforms.

About Integrated Master of Course instruction and Page 24 of 187
Technology Program Grading System




Course code CET4102

Course title Material and Energy Balance
Calculations

Scheme and 3L: 1T: OP 4 credits

Credits

Pre- Xllth Standard Mathematics, Chemistry,

requisites Physics, Applied Mathematics - I, Organic

Chemistry - |, Applied Physics - |,
Analytical Chemistry,

1)

Objectives 1 This is a basic Chemical Engineerim‘%"
of the Course. This knowledge will be regiiired in
course ALL subjects later on. @
Detailed contents '\,
1 Introduction to Chemical ngineering: 2 1 3

Chemical Process Industries, \Chemistry to
Chemical Engineering, Revfs}on of Units
and Dimensions

2 Mole concept, compositio lationship and 3 1
Stoichiometry, Behawour f gases and
vapors

3 Material balances for r ctlng and non- | 12 4

reacting chemical fand biochemical
systems including r@i\ycle bypass and

purge
4 Introduction to psyz‘l%rometry humidity and | 8 2
air-conditioning ca,l’c ations.
5 Introduction to ERe€rgy Balances, Energy | 8 2
Balances in sys ms with and without
reactions
6 Unsteady State Materlal and Energy 3 2 5
Balances (/
Total O 36 | 12 | 0 | 48
Suggested 1) Chemical Rrocess Principles, Hougen
booksreferen O.A., Wats
ce 2) Basic Poguples and Calculations in

Chemical\Enhgineering, Himmelblau,
3) Stoichiometry, Bhatt B.l. and Vora S.M.

Outcomes Students will be able to solve
problems related to

sim quantities from one set of units to

Col Stu%}hts will be able to convert units of
anotier set of units

Cc0o2 Students will be able to calculate
ql%ntltles and /or compositions, energy
L(s/ages etc. in various processes and

rocess equipment such as reactors,
ilters, dryers, etc.

Course code J\|' CET4103
Course title V] Chemical Engineering
b Thermodynamics -I
¢
Scheme and N 3L: 1T: OP 3 credits
Credits A
Pre- N Xllth Standard Mathematics, Chemistry,
requisites ’3\ Physics, Applied Mathematics - I, Organic
X Chemistry - |, Applied Physics - |,
Q Analytical Chemistry,
Objectives ?{I‘. Objectives of the course Principles and
of the application of first and second law of
course thermodynamics, and phase equilibria.
Students should be able to apply mass and
energy balances to closed and open
systems. They should be able to evaluate
About Integrated Master of Course instruction and Page 25 of 187
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the properties of nonideal gases and solve
problems involving liquefaction,
refrigeration and different power cycles.

Detailed contents

1 Phases, phase transitions, PVT behaviour; 4 2 6
description of materials: Ideal gas law, van
der Waals, virial and cubic equations of
state; Reduced conditions & corresponding
states theories; correlations in de@ription
of material properties and behaviour

2 State functions; Equilibrium; Phasé Rule; | 4 2 6
Reversible process; Consta PV, T
processes; Energy conservation’\‘ first law
of thermodynamics; Mass _and energy

balances for open system§, nozzles,
diffuser, turbines and pump /)y
3 Statements of the second law; Heat| 4 2 6

engines, Carnot’s theorem,
Thermodynamic Tempe{sg ure Scales;
Entropy; Entropy changes Jof an ideal gas;
Mathematical statement gf the second law;
Entropy balance fom, ‘open systems;
Calculation of ideal wark, Lost work

relations, 2-phase stems, graphs and

4 Thermodynamic prc/wié:dty of fluids, Maxwell | 4 2 6
Sy
tables of thermodynamic properties

5 Thermodynamic analysis of flow process, | 4 2 6
steam power ants; Rankine cycle;
Internal combustion engine, Otto engine,
diesel engine; Jet'engine.

6 Carnot refrig@jator; Vapor-compression 4 2 6
cycle; Absorption refrigeration; Heat pump,
Liguefaction p\focesses.

Total N 24 | 12 0 36
Suggested 1. Introduction to Chemical Engineering
reference Thermodynamics: Smith, van Ness, Abbott
books 2. Chemijcal, Biochemical and Engineering

Thermoaﬂynamics: S. I. Sandler

3. Phasé Equilibria in Chemical
Enginggering: Walas

4. Mglecular Thermodynamics of Fluid
Phasg Equilibria: Prausnitz

Outcomes Students will be able to solve
prablems related to
col elform energy balance calculations in

cordance with the first law of
hermodynamics

Cc02 Perform entropy balance calculations ic
accordance to the second law of
thermodynamics

other thermodynamic properties based on

0
Co3 b Perform P, V, T calculations and estimate
?/ equations of state

co4 || Perform analysis of thermodynamic cycles,

(] estimation of efficiency, etc.
N\
{

Course code | /" BSP4102
Course title | . " Chemistry Lab-II
Scheme and | | oL:0T:4P 2 Credits
Credits
Pre- 1042 level chemistry
requisites
Objectives 1 To train the students to identify simple
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of the
course

organic compounds

To train the students to synthesize
synthesis and , purify and analyse organic
compounds

Detailed
contents

1. Identification of organic molecules
based on physicochemical properties:
Organic compounds contain different
functional groups which undergo /\1
characteristic reactions. /
1.1. Physical properties such as s
and chemical reactivity in knoaneactlons
will also be used in the identification.

1.2. Identification of an organic ccfmpounds
by physical constants method%meltmg
point and boiling point). M

|I|ty

2. Purification of organic corpp’ounds,
liquid-liquid, inorganic-organic, solid-liquid
mixtures. \

3. Organic Synthesis: )}

3.1. One-step synthesis Sf\organic
compounds

3.2. Common syntheti \methods using in
reactions for the synthgsis of
pharmaceutical anq&:ological importance
molecules and op zation of reaction
conditions.

3.3. Progress of th\e reactions monitoring
by thin layer chr\matography (TLC) and IR
analysis.

4. Organic Sam\gTe characterization IR,
Mass Spectrometry, GC-MS, NMR

4.1. Spectroscopic techniques like IR and
NMR will be ‘ulilized to elucidate the
structure of brganic compounds.

5. Size EXclusion Chromatography:
determination of molecular weight of
macromoJecules

Total _\\

48

Outcomes

N

a¥
Students will be able to

co1

{ify simple organic compounds
systematically

co2

Détermine the synthetic route of known
grdanic compound.

co3

JUdge the chemical reactions with specific
\(unctional groups

co4

Purify organic compound based on physical
properties.

Course code

D,

BSP4103

Course title

Physics Laboratory

Scheme and
Credits

B

P
g

OL:0T:4P 2 Credits

Pre-
requisites

.(\4
A\

N

10+2 level chemistry

Objectives of
the course

p-—

A
o
"

Operating basic devices measurment of
voltage, current and photocurrent. Exploring
source of monochromatic light and its
operation and applications.

Detailed
contents

LASER diffraction-grating experiment

1
2

Hall effect
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Technology Program

Course instruction and
Grading System

Page 27 of 187




Photoelectric effect

4 Ultrasonic-velocity of sound in liquid
measurement
5 Thermistor
6 Viscosity of liquid-measurement
7 Determination of Angle of prism and angle
of minimum deviation by using prism
8 Determination refractive index of prism
using spectrometer
9 Dispersion of light and determination of
Wavelength by using Prism \
10 Newton's rings \ v
11 Surface tension V
12 Determination of nanoparticle @ze through
diffraction grating technique
Total ' 0 48 | 48
\
Suggested 1 Physics: Vols. | and Il D.\‘Halliday and R.
books Resnick, Wiley Eastern. \\
2 A Course of Experiments™with LASERs- R. S.
Sirohi, Wiley Eastern. s,
3 Optoelectronics -J. Wil and J.F.B. Hawkes,
2nd ed, Prentice-Hall India.
4 Ultrasonics: Methodﬁ\and Applications-
J.Blitz, Butterworth/
\
Outcomes Students will be able to

col Understand monqchromatic light source and
its applications,’

CO02 Understand ehgineering applications of
lasers ’\\

COo3 Measure theQnal conductivity, photoelectric
current, effi of magnetic field on electric
current and its applications

V
1’
N
0
®b
U
3
\
Q
Q

'\?-
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Study 3 (T4)

Code | Subjects Credits | Hrs/week
L|T]| P E. Total
S.
18 | BS BST32 | BST420 | Chemistry - llI 4 3(1]0]| 30 100
01 1
19 | BS BST32 | BST420 | Introduction to Biological Sci. & 4 3110 30 100
02 2 Bioeng.
20 | CE CET32 | CET42 | Momentum Transfer J ‘1/ 4 310 30 [ 100
01 01 Al
21 | CE CET32 | CET42 | Chem Engg Thermodynamics - q\)‘ 3 2|10 15 50
02 02 A
22 | ES EST32 | EST420 | Engineering and solid Mechanicg 3 2|10 15 50
01 1 N\
23 | ES EST32 | EST420 | Electrical Engineering and /\\J 3 2] 1]0] 15 50
02 2 Electronics )
24 | ES ESP32 | ESP420 | Engineering Laboratory | 2 0|0 4| 25 50
01 1 \\\
25 | ES ESP32 | ESP420 | Engineering Application%of 3 1 (0| 4| 25 50
02 2 Computers-lll
TOTAL A ' 26 1|/6| 8| 18 | 550
N\ 6 5
V
Course code BST4201 [ L T P | Tot
Course title Chemistry Il \J
Scheme and 3L:1T: 0P 4 Credits
Credits \ o
Pre- 10+2 level chemjstry
requisites J
Objectives 1 To train the students about reaction
of the kinetics, elecirochemistry, interfacial
course chemistry and catalysis, beyond +2 level
Course title Detailed/contents
1 Kinetics \J 8 2 10
1.1 | Review pof rate of reaction, rate constant,
effects-%f/the following on rate of reaction:
concentration, temperature.
1.2 | Derivation of rate expression for Second
orden reactions, Complex reactions:
pam\ el, consecutive, reversible, chain,
ste(ady state reactions.
1.3 [ Kinktics and reaction mechanism
1.4 | Theories of reaction rate
2 {Blectrochemistry 8 2 10
2.1 | Conductance and transport number
2.24), Electromotive force
2.{‘) 'Electrochemical methods of analysis:
Controlled current and controlled potential
b principles, amplifiers, potentiostat,
/\7/ galvanostat, cyclic voltammetry,
\ chronoamperometry, chronopotentiometry.
A"2.4 | Fuels cells, batteries, corrosion
3.\ Surface and Interfacial chemistry 10 4 14
’}\ 3.1 | Surfaces and interfaces:
A\ Surface/interfacial energy and surface/
\J interfacial tension. Measurement of
v surface tension
\ 3.2 | Thermodynamics of surfaces: Gibbs
adsorption equation and isotherms.
Curved surfaces: Young, Laplace, Kelvin
and Thompson equation.
3.3 | S-L interface: Contact angle, its
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measurement and wetting phenomena,
adhesion, and cohesion.

3.4 | L-L interface: Surface active agents: Types
and applications. Surfactant aggregates.
Emulsions, gels, foams, and
microemulsions: preparation, stability and
applications

4 Catalysis 10 4 14

4.1 | Heterogeneous catalysis N

4.2 | Preparation of catalysts, characterq?‘flon
of catalysts, catalyst deactivations,

4.3 | Kinetics of reactions on solid surfades

4.4 | Enzyme and photo- catalysis ' .

Total 36 | 12 48
Suggested 1. Organic chemistry - T. W. G\S))Iomons
books C. B. Fryhle, John Wiley and $ons

Warren, Oxford publicatio
3. Organic Chemistry, Pa
Pearson Education

2. Organic chemistry, CIay§ Greeves,

Bruce,

Suggested 1. Physical Chemistry, P. Atklns and J. D.
books Paula, 8th Edition, Oxfofd University Press.
2. Physical Chemistry, /K. Laidler and J.M.
Meiser, 2nd Edition, CBS Publishers

3. Physical Chemistfy: A Molecular
Approach, D.A. Mcduarrie and J.D. Simon

Suggested 1. Chemical Kineti¢s/and Catalysis, R.J.
reference Masel, John Wiley and Sonsl
books 2. Chemical K|ne\|cs and Reaction

dynamics, Paul N.' Houston, McGraw Hill
3. Catalytic Chéymstry, Bruce C Gates,
John Wiley and\Sons

4. Principles of* Heterogeneous Catalysis,
J.M. Thomab\and W.J. Thomas, John Wiley

and Sons.y
Outcomes Students will be able to
co 1. understand kinetics, write rate
1 expressighs and predict mechanism of
simple,(\eactions based on kinetics.
co 2. understand electrochemical phenomena
2 and gpplication of analytical methods
sgzon them.
co 3 Uriderstand surface and interfacial
3 plenomena and use them.
co {/Tearn the principles, design, and
) (\?.pplications of catalysis.
Course code «1BST4202
Course title \Q Introduction of Biological Sciences and
\ Bioengineering
Scheme and O 3L:1T: 0P 4 Credits
Credits )
Pre- .\" Xth Standard Biology course, Physical
requisites A Chemistry
Objectives of 1'\\* To understand basic principles of
the course 0 biochemistry, genetics, molecular biology,
W\ and cell biology.
?\ Biological function at the molecular level is
's particularly emphasized and covers the
structure and regulation of genes, as well
as, the structure and synthesis of proteins,
how these molecules are integrated into
cells, and how these cells are integrated
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into multicellular systems and organisms.

The course also offers important

contribution to understand chemical

reactions present in living organisms.

A cell is the smallest self-preserving and

self-reproducing unit.

Many complex chemical reactions and

complex transport processes occur. A cell
\

looks like a chemical plant. \/
Course title Detailed contents '\,
1 Introduction to cells, Eukary@és and| 3 1 4
prokaryotes, Microscopy rand cell
architecture
2 Chemical Components of the c:all, Chemical| 3 1 4

bonds and groups, The cherm,qél properties
of water, An outline of some of the types of
sugar, Fatty acids and othef lipids, The 20
amino acids found in protgiqrﬁs, A survey of
the nucleotides, The princ'@al types of weak
noncovalent bonds \

3 Energy, Catalysis, and/™Biosynthesis, Free| 3 1 4
energy and biological r,eéctions

examples of some eral proteins, Four
different ways of deépicting a small protein,
Making and using hfibodies, Cell breakage
and initial fractionation of cell extracts,
Protein separati \by chromatography,
Protein separation by electrophoresis

4 Protein Structure aézg\fnction, A few 3 1 4

5 DNA and Chapgmosomes, DNA replication,| 3 1 4
repair and rg\‘ombinations, From DNA to
Protein: How/ Cells Read the Genome,
Control of,G@pe Expression

6 How Genesjand genome evolve, analyzing| 3 1 4
genes and genomes

7 Membrane Structure, Membrane Transport 3 1 a4

8 How Cell Obtain energy from food,| 6 2 8

Glycolysis, the complete citric acid cycle,

Ener Generation in Mitochondria and
p

Chloreplasts, Redox potentials

9 Intracellular compartment and transport,| 3 1 a4
celly communication, cytoskeleton, cell
dQ//ision

10 'Sex and Genetics 3 1 4

11 Bioengineering, tissues, stem cells and 3 1 4
wjcancer

)| Total 36 | 12 48

Suggested \ 1) Essential cell biology, Bruce Alberts et al,
books () |3rd Edition, ISBN 978-0-8153-4129-1
/reference @ Garland Science, Taylor & Francis Group
books I\ 2) Lehninger Principles of Biochemistry,

M 3) David L. Nelson, Albert L. Lehninger,

N Michael M. Cox

0 ISBN 071677108X, 9780716771081

Outcomes AN Students will be able to

o1 Identify the general structure and function
( of carbohydrates, phospholipds, proteins,
enzymes and nucleic acids.

C02 Outline the general processes used by the
cell to generate cellular energy from sugar
and to generate the energy and reducing
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agent needed for the citric acid cycle.
Co3 Describe how DNA was shown to be the
genetic material and how DNA is copied.
co4 Describe the structure and regulation of
genes, and the structure and synthesis of
proteins.
CO5 Predict the results of genetic crosses
involving two or more traits when thﬁ genes
involved are linked or unlinked. v
COo6 Describe how cell divides and mutation
takes place. \
co7 Describe different microorganisnmand their
reproduction cycles “
S
O
Course code CET4201 / L T Tot
Course title Momentum Transfer A\
Scheme and 3L:1T: 0P 4 Credits .\ |
Credits D)
Pre- Xllth Standard Physics and Mathematics,
requisites Applied Physics - | and M, Applied
Mathematics - | and Il .\
Objectives 1 This basic course introduces concepts of
of the momentum transfepto students. Various
course concepts such as pressure, momentum,
energy are introdyged. Laws related to
conservation of momentum, energy are
taught. Applica\it{;{ns of these laws to
various engineexing situations and process
equipment is e(gplained with the help of
several problems
Course title Detailed contents
1 Fluid Statles and applications to| 3 1 4
engineeripgimportance.
2 Equation of Continuity and Motion | 8 3 11
(Cartesign, cylindrical, and spherical
coordinz?g,es) in laminar flows and its
applications for the calculation of velocity
profiles,” shear stresses, power, etc. in
various engineering applications.
3 Basi€s of Turbulent flows 2 0 2
4 Befnoulli's  Equation and engineering | 6 2 8
applications, Pressure drop in pipes and
Fitfings, Piping systems
5 FlUid moving machinery such as pumps, 7 2 9
lowers, compressors, vacuum systems,
etc.
6 0 Boundary Layer Flows: Blasius equations | 3 1 4
\ and solution, Von-Karman integral
\ equations and solutions, Boundary layer
,,KJ separation: skin and form drag.
7 |U Particle Dynamics, Flow through Fixed and | 4 2 6
~\‘ Fluidised Beds,
8 C Gas - liquid Two phase flow: types of flow 3 1 4
\ regimes, Regime maps, estimation of
0 pressure drop and hold-up
A Total 36 | 12 48
Suggested " 1) Transport Phenomena, Bird R.B.,
reference ?. Stewart W.E., Lightfoot E.N.
books 2) Fluid Mechanics, Kundu Pijush K.
3) Fluid Mechanics, F. W. White
4) 4. Unit Operations of Chemical
Engineering, McCabe, Smith
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Outcomes

Students will be able to

Students should be able to calculate
velocity profiles by simplification of
equations of motion in simple 1-D flows

co

Students should be able to calculate
boundary layer thicknesses, friction factor

co

Students will be able to calculate pressure
drop, power requirements for single phase
flow in pipes.

co

A
'I
Students should be able to calcm%t“e two
phase gas/liquid pressure drop. s

co

Students should be able to_\galculate
power requirements, NPSH re@yirements
of pumps.

co

Students should be able to caltulate drag
force and terminal settlinglyvelocity for
single particles /

co

Students will be able to cagggljate pressure
Leds.

Course code

drop in fixed and fluidized
CET4202 W

Course title

Chem Engg Thermodynamics - |l

Scheme and
Credits

3L:1T:0P ’\\ 4 Credits

Pre-
requisites

A
Applied Mathematics- Mand Il, Physical
Chemistry, ChemicahEngineering
Thermodynamics-l(

Tot

Objectives
of the
course

This course buiIdS\bﬁ the preceding course
by developing the concept of non-ideal
mixing and proyvides students with the
formalism and jnsights necessary to tackle
real industrial \problems like liquid-liquid
phase splittir‘@, azeotropy, non-zero heats
of mixing, sSparingly soluble gases and
solids, elec Blytes etc. Student who have
taken thi ourse may be expected to
intelligenﬁy analyze practically the full
spectrum of industrial chemical processes.

Course title

Detailed contents

Reviewndf first and second law of
thermodynamics

Vapor-liquid equilibrium: phase rule,simple
moulels for VLE;VLE by modified Raoult’s
laws/VLE from K-value correlations; Flash
cdleulations.

)

Solution Thermodynamics: fundamental
operty relationships, free energy and
hemical potential, partial properties,
definition of fugacity and fugacity
coefficient of pure species and species in
solution, the ideal solution and excess
properties.

B

Liquid phase properties from VLE, Models
for excess Gibbs energy, heat effects and
property change on mixing.

(64}

UNIFAC and UNIQUAC models

-
A /éh

Liquid-Liquid Equilibria; Vapor-Liquid-Liquid
Equilibria; Solid-Liquid Equilibria; Solid-Gas
Equilibria.

’\y;/

Chemical reaction equilibria: equilibrium
criterion, equilibrium constant, evaluation
of equilibrium constant at different
temperatures, equilibrium conversion of
single reactions, multireaction equilibria.

Total

29

11

40

About Integrated Master of
Technology Program

Course instruction and
Grading System

Page 33 of 187




Suggested
reference
books

1. Introduction to Chemical Engineering
Thermodynamics: Smith, van Ness, Abbott
2. Chemical, Biochemical and Engineering
Thermodynamics: S. I. Sandler

3. Phase Equilibria in Chemical
Engineering: Walas

4. Molecular Thermodynamics of Fluid
Phase Equilibria: Prausnitz

Outcomes

Students will be able to g

co

1,
Use activity coefficient models to z?/l'fulate
excess properties of liquids ~

co

Use modified Raoult’s law to calculate VLE
of non-ideal mixtures A

co

1)
Calculate chemical equilibrium,in‘non-ideal
mixtures

co

\
Calcuate solubility of gases in liquids
including aqueous solutions with
electrolyes

co

Quantitatively describe sa@n)g out effect

co

W\
Estimate mixture propertk;s from group
contribution methods

Course code

EST4201 A

Course title

Engineering and Solid Mechanics

Scheme and
Credits

3L:1T:0P AN 3
Credits (,

Pre-
requisites

\\/

Objectives
of the
course

This subject will'help students to
understand use(;of basics of Applied
Mechanics and‘Strength of Materials.
This is the foundation course for a good
Design Enginaer.

In engineerning equipments and structures,
which diff@j nt types of forces are to be
considered/and how to quantify them ?

What are different conditions of
equilibri'm? How to apply equilibrium
condition to analyse the problems ?

Importance of centre of gravity and
monjent of Inertia in Engineering Design.
Advantages and disadvantages of various
geornetric sections available for
engineering design.

S
(‘/é

L

)

Study of different types of stresses and

rains occurring in various components of
he structure. Understanding and
calculating Shear force and Bending
moment in the beams with simple and
complex loading. Determination of
Bending stresses and shear stresses in the
beams. Evaluation of slopes and
deflections in the beams with simple and
complex loading.

Course title

Detailed contents

S
;Q
.\
?

Concepts of forces, their types,
Resolution of forces, Composition of
forces, Steps in Engineering Design,
Different types supports and free body
diagram.

T P | Tot
1

2

Equilibrium of rigid bodies - Conditions of
equilibrium. Determinant and
indeterminate structures. Equilibrium of
beams, trusses and frames problems on
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analysis of beams and truss. (Both
Analytical & Graphical Method)

3 Concept of moment of Inertia (Second 3 1 4
moment of area) its use. Parallel axis
theorem. Problems of finding centroid and
moment of Inertia of single figures,
composite figures. Perpendicular axis
theorem, Polar M.l., Radius of gyration.

4 Stresses and Strains - Tensilé\‘ and | 3 1 4
compressive stresses, strains, m us of
elasticity, modulus of rigidi bulk

modulus. Relation between\ ) elastic
constants. Lateral strain, Poisson’s ratio,
volumetric strain. Thermal stresses and
strains. Problems based on stresses and
strains. Stresses and StrainS.Relationship
and Strain Deformation reIatioAship.

5 Shear Force and Bending Mgment - Basic 3 2 5
concept, S.F. and B.M. diagram for
cantilever, simply supported beams (with
or without overhang) unaﬁr various
loading. Problems with goricentrated and
U.D. loads. \

6 Bending stress & sheal Stress: Derivation | 5 3 8
of basic formula for/ﬁending, Shear stress,
Bending stress Distribution and Shear
stress distribution%gr various loading and
geometric sections. Problems of
Cantilever, simp\ly supported and Beams
with overhang.'y

7 Slope and Deflégtion of beams - Basic 3 2 5
concept, Slopesand Deflection of cantilever
and simply s bported beams under
standard loading. Macaulay’s method.
Simple problems of finding slopes and
deﬂectior@.,

8 Thick and” Thin cylinders - concept of | 5 2 7
radial, ,|Ibmgitudinal stresses, behaviour of
thin  cylinders. Problems on thin
cyIindr@CaI.

Total '\ 24 | 12 36

Suggested /]
reference b
books 4.3

1 rgineering Mechanics Vol | Statics by B.
YThadani, Publisher Wenall Book
orporation

Introduction to Mechanics of Solids by
\Egor Popov, Prentice Hall of India Pvt. Ltd

Mechanics of Materials by Ferdinand Beer

Publishing Co. Ltd.

2
~N
3
b and E. Russel Johnston, Tata McGraw Hill
(A

Fundamentals of applied Mechanics by
\\‘ Dadhe, Jamdar and Walavalkar, Sarita
8 Prakashan Pune

] 5 Engineering Mechanics by S. Timoshenko
0 and D. H. Young, McGraw Hill Publications

W\ 6 Strength of Materials by Ferdinand Singer
?\ and Andrew Pytel, Harper Colins Publishers
‘ Ltd

7 Concrete Technology by A. M. Neuville,
Pearson Education

8 Fundamental of Fibre reinforced composite
materials by A. R. Busell and J. Renard,
Taylor & Francis
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Outcomes

Students will be able to

Understand conditions of equilibrium and
how to apply conditions of equilibrium for
engineering applications.

co

Understand use of centroid and moment of
inertia for design problems.

co

Understand different stresses induced
when structures subjected to various
loadings.

co

Understand the concepts of she "force
bending moment and deﬂe%
beams.

co

Understand design procedure fb thin and
thick cylinders.

co

Understand various materla{s) used for
structures and their properhé‘sy

Course code

EST4202

Course title

Electrical Engineering anél Electronics

Scheme and
Credits

3L:1T:0P 3 Credits
W

Pre-
requisites

Xllth Standard Physics and Mathematics

Objectives
of the
course

courses, Applied Physics™ Il

Students will get @n insight to the
importance of JEléctrical Energy in
Chemical Plants /\ The students will
understand the Q&asics of electricity,
selection of diffe types of drives for a
given application process. They will get
basic knowled%g regards to Power
factor |mpr ment and thyristor
application |n| ustries.

Course title

Detailed contents

T P | Tot

Basic Laws;:Ohm’s law, Kirchhoff's circuit
laws, Voltage divider rule and Current
divider r@a; Network theorems: Mesh
Analysis, \Nodal Analysis, Superposition,
Thevenin’s theorems.

J

)

A.C. 'Fundamentals: Generation of
sinusoidal voltage, frequency of generated
voltade, definition and numerical values of
average value, root mean square value,
form *factor and peak factor of sinusoidally
var&ung voltage and current, phasor
representation of alternating quantities,

. through resistance, inductance and

pacitance, simple RL, RC and RLC
ircuits. Power, power factor, Phasor
diagram solution of AC circuits. Series and
parallel circuits

3-phase Power: Advantages of 3-phase
power, Generation of 3-phase power,
Three-phase balanced circuits, voltage and
current relations in star and delta
connections. Measurement of three phase
power using two wattmeter method

o
< e,

-

Single Phase Transformers: Necessity
of transformer, Principle of operation,
Types and construction of transformers,
EMF equation, Types of Losses.

_—
(64}

Power factor improvement methods,
concept of most economical power factor.

(<]

Thyristor: Introduction, Static -V
characteristics, Thyristor turn-on methods,
Applications.
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7 Electrical drives in Industries, their 2 2 4
characteristics and starting methods and
speed control. and their suitability for
various applications.

24 | 12 36
Suggested 1 Electrical Engineering Fundamentals by
books Vincent Deltoro
reference
books

2 Basic Electrical Engineering Machi dby
Nagrath, Kothari V'@

3 Basic Electrical Engineering by DU
Kulshreshtha

4 Principles of Electrical Englnegﬂnb and
Electronics by V.K.Mehta )

5 Network Analysis and Synthe%hs by Ravish
R Singh

6 Circuit Theory (Analysis ArQ%Synthegs by
A. Chakrabarti

7 Electrical Machines by PS\,Bhlmbra

8 Electrical Technology by B\)L Theraja,
A.K.Theraja Vol LILLIV I\

9 Electronic devices anqﬁ\rcuits by
Boylstead, Nashelsky

10 Principles of Electrol\cs by V.K.Mehta and
Rohit Mehta

11 Thyristors and the\lvéppllcatlons by
M.Ramamurthy

12 Power Electron|c~§ by P.S. Bhimbra

Outcomes Students W|II\be able to understand
co The basic con\bepts of D.C., single phase

1 and three phase AC supply and circuits
Solve basicpglectrical circuit problems

co The ba5|§e\§’ ncepts of transformers and

2 motors u as various industrial drives.

co The congept of power factor improvement

3 for indySstrial installations and concept of
most eeonomical power-factor

co The basic concepts of electronic devices
4 and their applications as thyristor’'s and
speed control of drives.
Course code ESP4201
Course title sV Engineering Laboratory
Scheme and O.: 1 T: 2 P2 Credits
Credits \a
Pre- \
requisites N
Objectives I
of the \
course U
Course title U) Detailed contents L T P [ Tot
1 [\ Electrical Engineering Experiments
(" 1.1 | Study of RLC circuits
{" 1.2 | Load test on transformer
[ | 1.3 | Load test on induction motor
f}\ 1.4 | Study of 3 phase circuits with Star
X connected load
( 1.5 | Study of 3 phase circuits with Delta
connected load
2 Electronics Engineering Experiments
2.1 | Study of C.R.0O. and its applications.
2.2 | Study of half wave, full wave and bridge
rectifier circuits
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N

Study of input and output characteristics
of a transistor.

N
B W

Study of various logic gates and their
application in logic circuits.

Study of UJT and UJT relaxation oscillator.

NN
[-2]1%,]

Study of operational amplifier circuits.

Mechanical Fabrication Experiments

For learning the designs and fabrication of
any mechanical/ electrical /design v
components , Lathe machines are
necessary for learning operation ch as
Turning , Spot facing , chamferir}Z@
Knurling etc.

3.2

\
For learning the welding operatiohs such
as arc welding , butt welding, lap welding
etc. which will be useful to dé&elop their
skills of Pressure vessel, heat éxchanger
etc. fabrication. 1

Strength of Materials ei?périments

Universal Testing Maching,)

Izod Impact Testing machine

albolln
w|N|=

Brinell Hardness testing™,

Total "

48

Suggested
reference
books

\J

A

Outcomes

Students will be able to understand

Practically the tensile strength, flexural
strength, hardnéss, modulus, % elongation
of any material,’\

Course code

ESP4103 .V

Course title

Engineering}‘\Applications of
Computerssl)

Scheme and
Credits

1L:0T:4 @ 3 Credits

Pre-
requisites

10+2 levéPMathematics

Objectives
of the
course

(,
To make Students familiar with basic
nemeﬁal methods to solve simple
probléms arising in engineering. To devlop
Pyth@n programmes to solve problems in
nunterical analysis and anlyse its

Detailed
contents

quatitative behaviour.
2

(¢

Tot

\T{eview of Python basics: Control Flow,
oops and functions, matplotlib.
\ Introduction to Pandas

i

"Brief introduction to error
Numerical method of finding roots of
nonlinear equations of one and two
variables: Bisection, Secant, Regula-Falsi
and Newton-Raphson methods, Newton’s
method for solving systems of nonlinear
equations

(Algorithm and python programme
developments of these methods.)

analysis

15

5

Solution of Linear Algebraic Equations:
Methods like Gaussian elimination and
matrix inversion, LU decomposition.
Numerical solution of linear algebraic
equations: Jacob, Gauss-Siedel methods,
and relaxation iterative  methods

Convergence criteria for various iterative

15
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methods.
(Algorithm and python programme
developments of these methods.)

3 Interpolation and Approximation: 3 0 12 | 15
Newton's forward and backward
interpolation, Lagrange interpolation and
Linear Spline interpolation.
(Algorithm and python programme
developments of these methods.) 1,

4 Numerical Differentiation and Integrdtion: 3 0 12 | 15
Numerical differentiation usin e'g\)éarious

interpolation %rmulae.
Integration: Trapezoidal rule, f*ﬁimpson's
rule, integration with unequal S/egments,
Quadrature metho

(Algorithm and python’), programme
developments of these methods.)

Total A\ 12 | 0 | 48 | 60
Suggested Sandeep Nagar, Introduct@ to Python for
books Engineers and Scientists* Open Source

Solutions for Numerical Computation-

Apress A (2018)

Reema Thareja, Python Programming:
Using Problem Solvi Approach, Oxford
University &F;ress, 2017
Fangoh, Introdugtio to Python for
Computational Sc({eﬁce and Engineering,
Open Source, available on github.

Outcomes Students will able to
co use Numpy, Scipy and Sympy to solve
1 problems relatéd to matrices, solutions

linear and nomlinear equations and single
variable calcu\us.

co write Pythorwprogramme to solve simple
2 mathema;i@l and numercial problems.
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Study 4 (T6)

Code | Subjects Credit | Hrs/week

L|T P E. Tota

26 | ES EST32 EST420 | Energy Engineering 4 310 ]| 30 | 100
03 3

27 | CE CET32 CET42 Heat Transfer 4 3110 30 100
03 03 \

28 | CE CET32 CET42 Mass Transfer Operations f\v 4 212]0 30 | 100
04 04 N\

29 | S SxT310 | SxT410 | Special Subject | /\\J 3 21| 0| 15 | 50
1 1 V

30 | HU HUT32 | HUT42 | IPR and Laws Q 3 210 15 50
01 01

A
31 | CE CEP32 | CEP42 | Mathematical Methods in" ") 4 2 0] 4] 50 | 100
01 01 Chemical Engineering |

32 | CE CEP32 CEP42 Chemical Engineering \‘\ 4 0| 0] 8 50 | 100
02 02 Laboratory-I \

TOTAL \“ 26 | 16| 1| 22| 60

’\\

O\
Course code CET4203 A
Course title Heat Transfer [/ °
Scheme and 3L:1T:0P \J/ 4 Credits
Credits N\
Pre- Momentum and%ass transfer, Applied
requisites Mathematics | and 1l, Material and Energy
Balance
Objectives 1 This is a basi¢ ‘course that deals with heat
of the transfer, heat 'exchangers and their
course design. Hea¥transfer forms one of the
basic pillar)a of Chemical Engineering

Education and is required in all future
activities.
Course title Detailed contents L T P | Tot
1 Revisio@ of Basics of Heat transfer: Steady 2 2
state/and unsteady state conduction,
Fourjgr's law, Concepts of resistance to
heatitransfer and the heat transfer
coéfficient. Heat transfer in Cartesian,
cylindrical and spherical coordinate
yStems, Insulation, critical radius .
extended surfaces, fin performance
\évaluation, effectiveness of fins. Transient
heat conduction.
Convective heat transfer in laminar and 3 1 4
turbulent boundary layers. Theories of
heat transfer and analogy between
momentum and heat transfer.
Heat transfer by natural convection. Heat 2 2
S\ transfer outside various geometries in
O forced convection, such as, single spheres,
\ banks of tubes or cylinders, packed beds
0 and fluidised beds
d}\ Heat transfer in laminar and turbulent flow 3 1 4
X in circular pipes: Double pipe heat
exchangers: Concurrent, counter-current
and cross flows, mean temperature
difference, NTU - epsilon method for
exchanger evaluation.
5 Shell and tube heat exchangers: Basic 8 2 10
construction and features, TEMA

&P
(‘/é
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exchanger types, their nomenclature,
choice of exchanger type, correction to
mean temperature difference due to cross
flow, multipass exchangers. Design
methods for shell and tube heat
exchangers such as Kern Method, Bell -
Delaware method

6 Finned tube exchangers, air-cooled cross 2 1 3
flow exchangers and their process d‘%sign
aspects A

7 Compact Exchangers: Plate, Plate.fin, 2 1 3
Spiral, etc.: Construction, featurgg

advantages, limitations and theik process
design aspects

prediction of heat transfer c icients,
practical aspects, horizontal versus
vertical condensation outside tubes,
condensation inside tubes\Process Design
aspects of total condens \_,, condensers
with de-superheating an}i\subcooling

8 Condensation of vapours: the&{%etical 6 2 8

9 Heat transfer to boilingdiquids: Process 6 2 8
design aspects of evaparators, natural and
forced circulation rebailers

10 Heat transfer in agitated vessels: coils, 2 2
jackets, limpet coils, talculation of heat
transfer coefﬁcienéj heating and cooling
times, application\éxto batch reactors and
batch processes

11 Basics of Radiative heat transfer 2 2

Total (, 38| 6 48

Suggested 1. Process He\a]t Transfer, Kern D.Q.
reference 2. Heat Exchahgers, Kakac S., Bergles A.E.,
books Mayinger F W

3. Process @eat Transfer, G. Hewitt

Outcomes Students will be able to

col Calculate temperature profiles in a slab at
steady. state

C02 CaIcuI@e heat transfer coefficients in
various equipment like double pipe heat
exc \ngers, shell and tube heat
exa%@ngers, plate heat exchangers,
condensation, evaporation, agitated tanks.

COo3 Csalculate heat duty/outlet
emperatures/pressure drops/area required
r various equipment like double pipe
eat exchangers, shell and tube heat
A exchangers, plate heat exchangers,
» | condensation, evaporation, agitated tanks.

co4 | /| Identify and select type of shell and tube
A exchanger based on TEMA classification.

Course code ~¥ [ EST4203 L T [P] Tot
Course title v Energy Engineering

Scheme and - 3L:1T: 0P 4 Credits

Credits O

Pre- Chemical Engineering Thermodynamics-I,

N\
requisites Q Material and Energy Balance Calculations,
Q Applied Physics | and II, Applied

v Mathematics - I and Il
Objectives ‘1 Students will be able to understand
of the various equipments like steam turbine,
course gas turbine, pumps, compressors and

power transmission system.

Course title
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Properties of Steam Boilers

Steam turbine

Condenser

Steam power plant cycles

Pumps

Compressors and blowers

Steam nozzles

Belt, chain and gear drive .
Bearings "1,

Refrigeration

==
—|o|Y|m(Nlo|u| s |wiNfF

Internal combustion engine, Otto@r‘(gme
diesel engine; Jet engine cyclesx

WWWWWWWhrWW A

RRRRR RN RN
I R I e )

Total

w
u

=]
W
B
(<]

Suggested
reference
books

1. Thermodynamics by P.K. Nag\
2. Power plant by Morse

3. Heat Engines by P.L. Balanl”

Outcomes

Students will be able to ||

col

List the features and functtQ\hs of steam
power plant

C02

List the features and fun‘aﬂons of various
power transmission syste

Co3

List the features of refrigeration systems

Course code

CET4204 V

Course title

Mass Transfer Operations

Scheme and
Credits

3L1TOP4cmﬁm
W

Pre-
requisites

Material & EnergyBaIance Calculations,
Physical Cheiistry, Organic Chemistry-l and
I, Chem. Eng. Thermodynamics-I,
Momentum anf/Mass Transfer

Objectives
of the
course

This is a basi¢'Chem. Eng. course. The
principles learht in this course are required
in almost a Sﬁgthe courses and throughout
the profe nal career of Chemical
Engineerf

Course title

Detailed contents

Diffusioh/

Convegtive mass transfer and mass
transfer coefficient

N|&(-

=|N|=

Intevféual mass transfer

& Equilibrium Stage, Flash
lgulations and Cascade systems: Binary
vé)por liquid systems, bubble-point, and
W- point calculations, Cascade
onfigurations, co-current, counter-current,
V;ross-current, and other configurations

e

(][} wcnS'

S
(‘/é

Absorption and Stripping of dilute
mixtures: Fundamentals of absorption,
equilibrium curves, Operating lines from
material balances, Number of equilibrium
stages, Kremser Equation, Stage efficiency
and column performance, Trayed and
packed columns, Rate based methods for
packed columns (HTU, NTU), Design
considerations: loading and flooding
zones, pressure drop and column diameter

Distillation of binary mixtures: Differential
distillation, Flash or equilibrium distillation,
Fractionating column and multistage
column, design and analysis factors,
degrees of freedom, specifications, reflux,
reflux ratio, need for reflux, McCabe-
Thiele, Lewis-Sorel methods of estimation
of number of plates, Operating and feed
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lines, minimum and optimum reflux ratio,
Tray and column efficiency , Packed
column distillation: rate based methods:
HETP, HTU, Ponchon Savarit method ,
Batch, azeotropic, and extractive
distillation, Distillation equipment and
sizing

7 Drying of solids: Mechanism of drying, 4 2 6
drying rate curves, Estimation of dr&\fng
time , Drying Equipment, operation,
Process design of dryers, materi

energy balances in direct dryersad@rymg of
bioproducts

Total 34 | 14 48
Suggested 1 Richardson, J.F.,, CouIson,J.M.,\ arker, J.H.,
reference Backhurst, J.R., 2002. Chemi
books engineering: Particle technology and

separation processes. Buttekworth-
Heinemann, Woburn, MA. '\,

W\
2 Seader, J.D., Henley, E.J.,"2005. Separation
Process Principles, 2 edf\\ iley, Hoboken,
N.J.

3 [ Svarovsky, L., 2000. S‘dlld Liquid
Separation. Butter rth-Heinemann,
Woburn, MA.

4 | McCabe, W., Smt?éc.} Harriott, P., 2004,
Unit Operations of ‘Chemical Engineering,

7 ed. McGraw-

Science/Engine ng/Math, Boston.

5 | McCabe, W., Smith, J., Harriott, P., 2004.
Unit Operatioqf| of Chemical Engineering,

7 ed. McGraw-Hill

Science/Englveering/Math, Boston.

6 | Green, Dy Rérry, R., 2007. Perry’s
Chemical\Ehgineers’ Handbook, Eighth
Edition, 8 ed. McGraw-Hill Professional,
Edinburéh

7 | Dutta,B:K., 2007. Principles of Mass
Transfer and Separation Process. Prentice-
Hall 9f India Pvt. Ltd, New Delhi.

Outcomes Students will be able to

col Knbw the significance and usage of
drVFerent particulate characterization
rameters and equipment to estimate

It

C02 \Describe Size reduction energy

A requirements, estimate performance of
equipment, selection and sizing of
equipment

COo3 Analyze filtration data and select systems
based on requirements, estimate filtration
area for given requirements, understand

~ filter aids and their usage

S
(‘/é

co4 | Draw T-y-x diagrams, and y-x diagrams,
\ operating lines, feed line, bubble point,
Q dew point calculations, ternary phase
A diagrams, partition coefficient

r‘ 5 Describe two common modes of drying,
‘ industrial drying equipment

COo6 Calculate mass transfer coefficient in
various equipment, Calculate height and
diameter required, minimum solvent
required in absorption, calculate height
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and diameter required, minimum reflux
required in distillation

Course code HUT4201
Course title IPR and Laws
Scheme and 2L:1T:0P 3 Credits L T P | Tota
Credits |
Pre-
requisites .
Objectives 1 To provide basic knowledge about élvhe
of the branches of IPR viz. Copyrights, f\/
course Trademarks, Patents, Geographi
Indicators, Industrial Designs, efc
2 To provide the knowledge about pational
and international aspects of IPR
3 To provide advanced knowledgée about
Indian Patent Law /7)
4 To impart knowledge about filing a patent,
performing a patent sear Ngdrafting a
patent and infringement ahalysis
Course title Detailed contents W
1 Introduction, History of IPR (history of 2 1 0 3

patents in particular), Rationale behind
IPR, Economics of IPR(fEatures of IPR.

copyrights, geographical indicators,

2 Introduction to patents] trademarks, 2 1 o 3
industrial designs,/t%de secrets

3 Definition of patent’ Term of patent, 6 3 |0 9
patentabilty criteria, inventions not
patententable, Rracess and product
patents 2\

(Case studies) WPatent Co operation Treaty:
Basics, PCT titie lines, Types of patents

4 Indian PatentyAct 8 4 (0] 12

History, Salient features of: Indian Patent
Act 1970/ 1999 amendment, 2002
amendment, 2005 amendment, WTO-
TRIPs and Indian legislation

Use of'TQF(IPS flexibilities in Indian Patent
law 1\

Sectigh 3(d), Pre grant opposition,
Compulsory licencing ( with case studies)

5 Proe&dure for Patent application 6 3]0 9

Whe can file a patent, Where to file a
pdient, Patent office procedures

Rractical aspects of patenting: Patent
Y{earch, acquiring a patent, patent
pecification and it parts, patent claims ,
A infringement analysis

) Case studies/ additional information for
\ patenting in various chemical technology
U fields - national and international.

@ e.g. Salient features of patenting in the

Q US: The Hatch Waxman Act with reference
O to generic Drugs, The Orange book, The
\ contents of ANDA and bioequivalence.
Q Patent Certification ( Para-I, Para-Il, Para-ll|
q and Para-1V)
X Total 24 12 0 36
Suggested ?1 Indian Patent Act
reference
books
Handbook of Patenting: Parikshit Bansal
Outcomes Students will be able to
About Integrated Master of Course instruction and Page 44 of 187

Technology Program Grading System




col

COo2

Distinguish between different types of
intellectual property

List conditions for filing intellectual
property protections

Course code

CEP4202

Course title

Chemical Engineering Laboratory-I|

Scheme and
Credits

OL:0T:8P 4 Credits

Pre-
requisites

Momentum Transfer, Chemical Engm\?ering
Thermodynamics 1, Mass transfer/\

Objectives
of the
course

Chemical Engineering lab provides, ¥
students the first hand experie of
verifying various theoretical condepts
learnt in theory courses ~

It also exposes them to practial versions
of typical chemical engineer mg;
equipments and servers as a bridge
between theory and practied,

This particular lab focuses,on fluid

transfer

I

Detailed
contents

dynamics, thermodynan’»&ss and mass
N
)

0

-
o

Tot

50

/
Fluid Flow (9-11 eg(periments)
NV

Fluidization (1-2 experiments)

10

10

Sedimentation,'(\l-Z experiments
\J

16

Thermodynarﬁ}cs (3-4 experiments)
hY

N
Mass transfer (1-2 experiments)

10

Total b"

926

OVOHOMOHOKROKROW

Outcomes

(,
Students will be able to

col

Learn /flow to experimentally verify various
theor&ical principles

C02

Visu@ize practical implementation of
ch%mical engineering equipments

co3

C bility to visualize and understand
hemical engineering unit operations
ated to fluid and particle mechanics,
\;Bnd mass transfer

co4

'Able to clearly communicate the results of
experimental work in oral and written
formats.

Course code

CEP4201

Course title @ Mathematical Methods in Chemical
\ Eng.

Scheme and N 2L:1T:2P 4 Credits
Credits M
Pre- q‘ Applied Mathematics - | and Il, Momentum
requisites ,}\ and Mass Transfer, Chem. Eng. Operations,

N\ Chem. Engg. Thermodynamics | and Il
Objectives '(1 In this course advanced mathematical
of the tools are covered which will help students
course to solve complex problems in Chemical

Engineering. This course will serve as a
bridge between the applied mathematics
courses and their application to Chemical
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Engineering problems. Specifically, the
techniques learnt in this course will help
problem formulation and solution in
Chemical Reaction Engineering, Chemical
Process Control, Heat Transfer and
Transport Phenomena.
Course title Detailed contents L T P Tot
1 Vector algebra: scalar & vector product 2 4 6
(application to fluid flow problems) /)
2 PDEs: Types, solution ( penetratlon/tgéory, 4 8 12
2D conduction, counter-current h
exchanger, reaction-diffusion, d|s rsion
model, etc.)
3 Fourier transforms (diffusion egudtlons 2 4 6
4 Linear algebra (matrix theory \}tablllty 4 8 12
analysis, scaling of equationg)y
5 Bifurcation analysis (sensitivity analysis) 4 8 12
6 Perturbation analysis (for %o ndary flow 4 8 12
problems, solution of equx s, model
reduction etc.) O
7 Optimization (Llnear) N\ 4 8 12
Total AN 24 | 0 |48 [ 72
Suggested O\
reference
books
Outcomes Students will be /able to
co Formulate a Chemjeal Engineering
1 problem into a mathematical problem
co Solve (analytlcaN\y \or numerlcally) ODE
2 and PDE equations encountered in
Chemical Engingering Applications
co Assess stability* of Chemical Engineering
3 systems .\
A4
0 | ||
b\/
1’
'
)
0
()
U
Q
’3\
Q\
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Study 5 (T8)

Subjects Credits | Hrs/week E. Total
S.
L|T| P
31 EST430 | Material Science and Engineering 3 2110 15 50
4
32 Special Il 3 21| 0] 15 50
33 CET43 | Chemical Reaction Engineering A 4 310 30 100
01 ¥)
34 CET43 | Separation Processes N 3(1]0 30 100
04 Al
35 CET43 | Biochemical Engineering /\\J 3 2 (1|0 15 50
02 \y
36 CEP43 | Chemical Engineering ' 4 0|0 8| 50 100
01 Laboratory-ll AQ
37 CEP43 | Process Simulation Lab - | ”) 2 0|0 4 25 50
11 \
38 Special Lab -I N\ 2 ojlo] 4] 25 50
TOTAL \\' 25 1|51 20 | 550
WV 2 6| 5
N\
\
Course code CET4301 0
Course title Chemical Reaction Engineering
Scheme and 3L:1T:0P4 Cr’éd\'ts
Credits \ )
Pre- Physical Chemistry,, Material & Energy
requisites Balance Calculams, Applied Mathematics
land Il Momen\j‘ and Mass Transfer,
Chem Engg Thérmodynamics | and Il
Objectives 1 Chemical Reagetlon Engineering is
of the concerned wigh the utilisation of chemical
course reactions on\g commercial scale. This
course is very relevant but not limited to
the following industries: Inorganic
chemicalsy“organic chemicals, petroleum &
petroch@icals, Pulp & paper, Pigments &
paints, ®Ubber, plastics, synthetic fibres,
Foods,/Dyes and intermediates, Oils,
oleochémicals, and surfactants, Minerals,
cleafsing agents, Polymers and textiles,
Biochemicals and biotechnology,
p?‘fé'maceuticals and drugs,
iGroelectronics, energy from conventional
d non-conventional resources, Metals
Course title etailed contents L T P | Tot
Chemical 1 Batch reactor (BR), continuous stirred tank 2
Reaction \\ reactor (CSTR), plug flow reactor (PFR),
Engineering \.J|"packed-bed reactor (PBR)
2 \ | Design equations for BR, CSTR, PFR, PBR, 6
) | and applications of design equations to
@ various series- and parallel- combinations
\ of flow reactors
3 o Rate laws and stoichiometry q
4'\‘* Isothermal reactor design applied to BR, 6
a) CSTR, PFR, PBR
' Analysis of rate data: differential method, 4
\ integral method
Ve Multiple reactions 4
"7 Reaction mechanisms, pathways, 4
bioreactions
8 Catalysis and catalytic reactors, catalyst 6
deactivation, external diffusion effects on
heterogeneous reactions, diffusion and
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reaction in solid catalysts;

Introduction to non-isothermal reactor
design

10

Residence time distribution in reactors;
models for non-ideal reactors

11

Mass transfer with chemical reaction in
fluid-fluid and fluid-fluid-solid systems;
Model contactors, pilot plants, and

collection of scale-up data \,

Total nY

48

AV

Suggested
books
/reference
books

Elements of Chemical Reaction /\U
Engineering - H. Scott FOGLER ' |,

Chemical Reaction Engineering\— Octave
LEVENSPIEL )

The Engineering of Chemical Reactions -
Lanny D. SCHMIDT /

An introduction to Chemicin ngineering
Kinetics and Reactor Desigri+ Charles HILL

Heterogeneous Reactions)YVol. | and Il - L.
K. Doraiswamy, M. M. Shasma

Course code
& title

Outcomes N
Students will be able'to

co

design chemical reactofs optimally, using
minimum amount ata

co

design experimenqé in a judicious way to
get the required datd, if not available

co

fix some problems telated to operability
and productivity,

co

maintain and oekrate a process in a safe
manner

-

co

increase capacity and/or selectivity and/or
safety by im@roving/changing the reactor
type/sequence and/or operating conditions

Course code

EST4304 ~

Course title

Material'Science and Engineering

Scheme and
Credits

2L:1 TE/O P 3 Credits
N\

Pre-
requisites

Struct@al Mechanics, Applied Physics |
and I,

Objectives
of the
course

Sele@ion of MOC for a given application,
maiﬁ; enance and corrective measures for
varlous engineering materials.

Course title

Deétailed contents

Tot

Material
Science and
Engineering

ﬁdgineering Materials: Classification, study
ferrous and non-ferrous materials

Phase diagrams of steel, brass and the
\ applications of phase diagrams

"Effect of structure on properties:
subatomic to macroscopic level

4

Modification and control of material
properties

5

B

(Y

Polymeric materials , Ceramic materials,
Composite materials and Smart materials

6 '\"‘

v

0
Q
(

Corrosion Engineering: Electrochemical
principles, different types of corrosion,
Polarisation, mechanisms of corrosion
control and prevention, preventive
coatings. Corrosion behavior of important
alloys such as stainless steels, brass etc.

7

Theory of failure: Crystal defects, plastic
deformation. Types of mechanical failure,
fracture , fatigue and creep

8

Criteria for selection of materials in

4
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chemical process industry

Total

36

Suggested
books

Suggested
books
/reference
books

The Essence of Materials for Engineers,
Robert W. Messler, Jr.

Materials Science and Engineering,
Raghavan V.

Materials Science and Engineering, Van
Vlack L.H.

Flin R.A., Trojan P.K.

Outcomes

-
|

n\
Engineering Materials and Applic@&ns,
Y

Outcomes
Students will be able to Q

co

Students will be able to draw'b)'mple Phase
Diagram

co

A
Describe causes of mecha@al failure
\

co

List types of corrosion andwdescribe
method to control them

co

N\
)

Course code

CET4304 /

Course title

Separation Processes

Scheme and
Credits

3L:1T:0 P4Cr§9its
AN

Pre-
requisites

Material & Energy Balance Calculations,
Chemical Engin%el’ing Operations - |,
Chem. Eng. Theérmodynamics-l and II,
Momentum Trafsfer, Applied Mathematics
I and Il

Objectives
of the
course

This is a courge further built up on and in
continuationywith Chem. Engg. operations.
It forms the basis oc Chemical Engineering
Principles*@nd hence it is required in
almost gll the courses and throughout the
professgﬁal career of a Chemical

Engin€er.

Course title

Detailed contents

Tot

Separation
Processes

J

)

S
(‘/é

™~

g

Extr@tion and Leaching of ternary
systems: Ternary diagrams, Hunter-Nash
graphical method and Maloney-Schubert

phical equilibrium-stage method,

Ivent Selection, Operating point,
mumber of stages, maximum solvent to
eed ratios, minimum reflux, minimum
number of stages, Introduction to reactive
extraction, aqueous two phase extraction,
extraction of biomolecules, supercritical
fluid extraction, Solid-liquid extraction:
Solid - liquid equilibria, efficiency,
performance evaluation, Equipment for
extraction, leaching and their sizing,
Design considerations

15

,,3'\
Q
?

Adsorption and lon exchange: Liquid
Adsorption, lon-Exchange Equilibria,
Equilibria in Chromatography,
Breakthrough Curves, Kinetic and
transport considerations, Convection-
Dispersion Model, Separation Efficiency
(Plate Height or Bandwidth), Correlations
for Transport-Rate Coefficients, Equipment
for sorption operations, Scale-Up and
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Process Alternatives, Adsorptive
Membranes, simulated-moving-bed
operation, modes of operation

Crystallization: Theory of solubility and
crystallization, phase diagram
(temp/solubility relationship),
Supersaturation, Nucleation, Crystal
Growth, Population balance analysis,
method of moments for rate expresSions
for, volume, area and length growth, '\CSD
distribution, MSMPR operation,
evaporative and cooling (rate expressions)
, most dominant size, ideal classified bed,
Precipitation, Melt crystallization,/Process
design of crystallizers and theWperation

Humidification and Cooling Towers: Method
of changing humidity and equipment,
Cooling tower process desigh, counter-
current, concurrent and cr@ss current,
mass and heat balances in‘bulk and
interfaces, Estimation of air quality,
performance evaluationwof cooling towers.

Membrane Separationsi\Types of
separations, reverse oé‘nosis,
ultrafiltration, gas s&aration, vapour
permeation and pervaporation, dialysis,
electrodialysis, na%ﬁltration, Transport
Through Porous Mémbranes, Resistance
Models, Liquid Diffusion Through Pores,
Gas Diffusion Threugh Porous Membranes,
Transport Thro Nonporous Membranes,
Solution-Diffusion for Liquid Mixtures, Gas
Mixtures, Contentration Polarization and
Fouling, Men&rane modules, arrangement
of modules(ih cascades, performance
criteria alﬁd)design considerations

Total

48

Suggested
books
/reference
books

Richard@n, J.F., Coulson, J.M., Harker, J.H.,
Backhufst, J.R., 2002. Chemical
engine;éring: Particle technology and
separation processes. Butterworth-
HeLn@jnann, Woburn, MA.

@ler, ].D., Henley, E.J., 2005. Separation

Se
Pracess Principles, 2 ed. Wiley, Hoboken,
N

M¢Cabe, W., Smith, J., Harriott, P., 2004.
Vgnit Operations of Chemical Engineering, 7
d. McGrawHill Science/Engineering/Math,
\’Boston.

-7

Green, D., Perry, R., 2007. Perry’s
Chemical Engineers’ Handbook, Eighth
Edition, 8 ed. McGrawHill Professional,
Edinburgh.

51\

0

S

Dutta, B.K., 2007. Principles of Mass
Transfer and Separation Process. Prentice-
Hall of India Pvt. Ltd, New Delhi.

Outcomes

%

R

Students will be able to

¥

List situations where liquid-liquid
extraction might be preferred to
distillation, Make a preliminary selection of
a solvent using group-interaction rules,
Size simple extraction equipment

co
2

Differentiate between chemisorption and

physical adsorption, List steps involved in
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adsorption of a solute, and which steps
may control the rate of adsorption, Explain
the concept of breakthrough in fixed-bed
adsorption

Explain how crystals grow, Explain the
importance of supersaturation in
crystallization. Describe effects of mixing
on supersaturation, mass transfer, growth
and scale-up of crystallization

Explain membrane processes in te 5 of
the membrane, feed, sweep, rete
permeate, and solutemembrane @
interactions. Distinguish among \
microfiltration, ultrafiltration,
nanofiltration, virus filtration, %rile
filtration, filter-aid filtration, a‘rg reverse
osmosis in terms of average pore size.

co

Explain common idealized flow patterns in
membrane modules.

co

N

co

!

AN

Course code

CET4302 v

Course title

Biochemical Englﬂeermg

Scheme and
Credits

2L:1T:0P <_/ 3 Credits

Pre-
requisites

Chemical Reaction Engineering,
Introduction to Biological Sciences and
Bioengineering, Rhysical Chemistry,
Material and Er(ergy Balance Calculations,
Chem Engg Tl@ermodynamms land I,
Chem Engg Operations

Objectives
of the
course

This courseyifitegrates Biological sciences
and chemical engineering and a requisite
for Bioba Industry

Course title

Detalled contents

T P | Tot

Biochemical
Engineering

Introduction to Biotechnology: Role of
chemieal engineers in biotechnology. Basic
of Genetic Engineering and Tissue

Culture : Recombinant DNA technology

J

A

Structure function relations of enzymes;
Classification, Mechanism of Enzyme
ac’g}on, Enzyme kinetics, inhibition and
ulation, Enzyme purification and
@haracterization, Coenzymes, cofactors,
nzyme reactors, thermostabilization,
immobilization of enzymes, Enzymes as
\industrial catalysts- Examples

Bioprocess Development, Plant and animal
cell cultures for the production of
biochemicals, Immobilized cells, Kinetics of
microbial growth, models and simulations,
Batch and continuous culture, Mixed
microbial culture, Biochemical process
development and bioreactors using
biological catalysts, Integration of
downstream processing with bioprocessing

12

Transport phenomena in bioreactions and
bioreactors

Fundamentals of fermentation-submerged
fermentation, Fermenter design and basic
biochemical engineering aspects of

fermentation
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6 Reactor design for biochemical reactions 4
and scale up, Process Design for
bioproducts, Bioreactor design, Scale up of
bioreactions/reactors,
7
Total 36
Suggested 1 Biochemical Engineering Fundamentals,
books Bailey and Olis, Wiley
reference 2 Biotransformations and Bioprocessés,
books Doble,Anilkumar and Gaikar, Marce‘\//
Dekker ~
Outcomes \)
Students will be able to p\,
co calculate microbial/enzymatic,k\in'etics
1 parameters )
co Design enzyme reactors and/scale up
2 fermenters . /
co calculate biomass product@/substrate
3 requirements \
co decide process paramet\rs‘
4
co estimate energy equin\e'nts/oxygen
5 requirements I
co estimate bio-reactor, size/time for a given
6 microbial/enzymati/ rocess.
Course code CEP4301 \ )
Course title Chemical Engineering Laboratory-II
Scheme and OL:0T:8P 4 Credits
Credits \\
Pre- Heat Transfer, (/I)éss Transfer
requisites A
Objectives 1 Chemical Engineering lab provides
of the students the\first hand experience of
course verifying va@ous theoretical concepts
learnt in t{heory courses
2 It also expGses them to practical versions
of typica@/chemical engineering
equipments and servers as a bridge
betweéh theory and practice
3 This particular lab focuses on heat transfer
and tnass transfer
()
Detailed N T P | Tot
contents [N
1 wHéat Transfer (6-7 experiments) 50
2 \!ﬁass Transfer (3-4 experiments) 10
3 Sedimentation (1-2 experiments 10
4 » I Thermodynamics (3-4 experiments) 16
5 /| Mass transfer (1-2 experiments) 10
/ Total 0 96 | 96
Outcomes Y
A4 Students will be able to
CO '™ Learn how to experimentally verify various
1 C theoretical principles
CO\ Visualize practical implementation of
ﬂ chemical engineering equipments
g) Capability to visualize and understand
T chemical engineering unit operations
related to fluid and particle mechanics,
and mass transfer
co Able to clearly communicate the results of
4 experimental work in oral and written
formats.
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Course code CEP4311
Course title Process Simulation Lab-1
Scheme and OL:0T:4P 2 Credits
Credits
Pre- Chemical Engineering Thermodynamics,
requisites Separation process
Objectives 1 To learn write programs on Chemical
of the Engineering processes and equipment
course N\,
2 To learn the design aspects equipm‘f/ﬁts
through programming ~
3 To Learn the solving process of %P}dmical
Engineering problems through \/
computational techniques ~
Detailed F/) L T P | Tot
contents N
1 Programming of equation %‘ tate, fugacity
calculation, excess Gibbs energy models
2 Computation of vapor—liq*’d equilibria and
liquid-liquid equilibria
3 Bubble point and dew Qoint calculation
4 Computation of absoption and stripping
unit 4
5 Computation of distilation unit
6 Computation of multistage liquid-liquid
extractor
7 Computation of cooling tower
Total '\ 0 0 48 | 48
Outcomes 2\
Students will'be able to
co Able to write aJgorithms of chemical
1 engineering @roblems
co Able to desfgn chemical engineering
2 problems/arid equipment
co Able to perform qualitative and
3 quantitative analysis of chemical
enginearing problems computationally
co Able td'clearly communicate the results of
4 modelling work in oral and written
form@ats.
C\,
()
U
Q)
O
U
A
Q
\
Q
Q
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Study 6 (T10)

Subjects Credits | Hrs/week
L|T]| P E. Total
S.
39 S ST xxT4xx | Special Elective-lll 3 2|11|0 50 100
X
40 S ST xxT4xx | Special Elective-IV 3 2|10 50 100
X
41 CE CET CET44 | Environmental Engineering and " 3 2110 50 100
03 Process Safety A
42 | CE CET | CET44 | Chemical Process Control N 3(1]0] 50 | 100
05 N
43 CE CEE CET44 | Industrial and Engineering J ' 4 3|11|0 50 100
08 Chemistry ~
44 CE CEP CEP44 | Chem. Eng. Laboratory-IlI P\J 4 0|0 8| 50 100
02 "
45 CE CEP CEP44 | Process Simulation Lab-ll \\ / 2 O[O0 4| 50 100
12 R
46 S SP xxP2440 Special Lab-II \\ ' 5 0 25 50
\\\J 1 1| 35
TOTAL
A 25 > 5 6 0 700
,\\
/ v
Course code CET4405 N\
Course title Chemical Proces5 Control
Scheme and 3L:1T: 0P 4 Credits
Credits
Pre- Material and En%@y Balance Calculations,
requisites Applied Mathematics | and I,
Mathematicalgéthods in Chem Engg.,
Momentum and Mass Transfer, Chemical
Reaction Engiheering, Heat Transfer,
Chem Engg:?perations, Separation
Processes), |
Objectives 1 Process cositrol plays a very critical role in
of the the contgxt of actual operation of a
course chemical*plant. Most of the core chemical

engineeéring courses focus on the steady
state airation. In the real life
envi@,nment, process is continuously
subjeCted to various disturbances which
de%ates the operation from the designed
steady state. This course specifically
prepares students to assess the impact of
{Such disturbances and equip them with
the tools available with the chemical
\, engineer to tackle these situations.
|'Detailed contents L T P | Tot
Introduction to process control: Motivation, 2 1
importance, components of control
system, control relevant process modeling
Dynamics of first, second and higher order 6 3 9
™ systems: Examples systems,
characterizing parameters, features, etc.
Feedback control: Motivation, elements of 3 1 4
feedback control, servo problem,
regulatory problem, effect of proportional,
integral and derivative action, responses
of P, Pl and PID controllers
Controller selection and design: Controller 3 1 4
selection guidelines, controller design
criteria, common control loops (level,
pressure, flow, temperature), reactor

Al

Course title
Chemical 1
Process
Control

/\

& o'

1,

Ve
al Ol
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control, distillation control

Controller tuning: Open loop tuning,
closed loop tuning, direct synthesis,
commercial controller tuning packages

Stability analysis: Laplace domain
analysis, frequency domain analysis

Introduction to Multivariable and
advanced control: Cascade control,
dynamic matrix control, internal mo’d‘ I
control, basics of ratio control, splibrjnge
control, override control, adaptiv cUntroI,
inferential control, model predictii\g
control, geometric control A,

Digital control: Discrete time systems,
basics of z-transforms, stability analysis

Electronics for control systens;
Distributed control system, Erdgrammable
Logic Controllers, SCADA, HMI

10

Instrumentation: Basic measurement

devices and working principles for level,
flow, pressure and temprexature, types of

control valves, etc. A
Total A

34

14 0 48

Y

Suggested
books
/reference

Stephanopoulos, G.ébemical Process
Control: An Introduction to Theory and
Practice. W

books

Bequette, B.W.Process Control: Modeling,
Design, and Simulation.

Seborg, D.E. and\Mellichamp, D.A. and
Edgar, T.F. and (Doyle, F.J.Process Dynamics
and Control.

Johnson, C.D.Rrocess Control
Instrumentaﬁbn Technology.

Course code
& title

f
Outcomes/
Students will be able to

co

Unders-%hd the importance of process
dynamics (unsteady state operation)

co

Desig control strategy for key unit
opergtions (reactor, distillation column,
etch,

co

Tune'a controller to reject disturbances or
m@hage operating point transitions

co

Understand working principles of basic
\i{zstruments available for flow, pressure,
evel and temperature measurement

5 W)

co .

\Describe modern industrial control system
architecture

Course code

HUT4202

Course title

C‘O’

Environmental Studies and Process
Safety

Scheme and 1\
Credits A

3L:1T: 0P 4 Credits

Pre- |'™
requisites

Material & Energy Balance Calculations,
Chemical Reaction Engineering, Chemical
Engineering Operations, Momentum and
Mass Transfer, Biochemical Engg., Chem
Engg Thermodynamics | and Il

Objectives
of the
course

The course ‘Environmental Engineering
and Process Safety’ is highly relevant in all
fields of activities, and process industry in
particular.

The above clearly highlights the necessity
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and significance of the course. This
course will certainly add value to our
chemical engineering graduates.

A chemical engineer working in any
function of process industry should have
working knowledge of all the prevailing
safety,environment, and health standards,
and may be involved in / responsible for

any or all of the following: /;ﬁ
- site process safety, environment airs

- assisting the Health Safety Envi@mment
(HSE) team A

- employee safety observations ahd pre-
job risk assessments

- implementation of HSE poli¢jes and
guidelines to help ensure that all
employees, contractors, and\visitors enjoy
high levels of safety, health,and
environmental protection; this reduces
company'’s liability exposure.

- improvement of proce afety
performance and reduction of risk by
facilitating Process Ha@rd Analyses

[
S
‘e
//:)/

A

and Layer of Proteg%i(r)]n Analyses

- incident investigations for process safety

and environmentaliricidents

- recognising information that would be

pertinent to process safety documentation

and follow throu%v‘ with site personnel to

ensure informa(cii n is well documented

- developing and updating site Policies and

Procedures ri}ated to process safety and

environmental.

- capital andjother project teams to

identify aphd resolve regulatory issues,

analyse pragcess and property hazards,

and estgblish protective measures to

mitigate Tfisks to a tolerable level.

- assisfing the plant with government

interfaces and inspections.

- tra@'ng using internal and external

resgyrces; provides guidance to site

m gement for implementation of

Séw rams or controls to comply with
ironmental requirements.

“managing site environmental programs

ncluding but not limited to waste

management, spill prevention & response,

etc.

- preparation and submission of reports to

appropriate agencies to assure

compliance with federal, state and local

regulations. Responds to corporate

requests in a timely manner.

- obtaining new or revised environmental

permits that provide operational flexibility

within the schedule established for new

projects. Ensure that the operating units

can meet all provisions and provide tools

to enable compliance.

- providing environmental guidance;

develop procedures and training, and HSE

support as needed.

- participate in site objectives in the areas
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of community relations.

Course title

Detailed contents

T P | Tot

Environmenta
| Engineering
and Process

Safety

Introduction to all prevailing international
standards of Health, Safety, and
Environment (HSE); Environmental laws
and regulations; Standards (air quality,
noise, water ), 1ISO 14000+

Environmental impact assessment, Life
cycle assessment (LCA)

‘I
Pollution prevention in chemical /¥
manufacturing, effluent vanrisatip{\V

Air pollution; Air pollutants: sources
( specific pollutants), effects, an@:
dispersion modelling, air pollu 'oﬁ/, air
quality, pollutants minimisatio;@and

control, fugitive emissions (sﬁ)jrce and

control),

Noise pollution

Wastewater treatment; Grourndwater and
surface water pollution, e&oval of
specific water contamina&@s; Solid waste;
Hazardous waste Y

Inherent safety; Major disasters (e.g.
Flixborough, UK; Bhagpal, India; Seveso,
Italy; Pasadena, Texzi; Texas City, Texas;
Jacksonville, FIorid@ ort Wentworth,
Georgia) \

Toxicology; Industrial hygiene

Source models; Toxic release and
dispersion modeil

10

Fires and explokjons; Concepts to prevent
fires and expléSions

11

Chemical reaktivity

12

Reliefs and geliefs sizing; Hazard
identification; Risk assessment

13

Safety pracedures and designs

14

Some case histories

Total W

Suggested
books

N
N
N

S
Cher@kal Process Safety: Fundamentals
withyApplications - Daniel A. CROWL and
Joséph F. LOUVAR

GUildelines for Process Safety
nagement, Environment, Safety,
\Zealth, and Quality - Center for the
hemical Process Safety of the American
Institute of Chemical Engineers (AIChE)

3

Q

JEnvironmental Engineers’ Handbook -
Irene LIU (Editor)

4

-~
,of

Chemical Process Safety Learning from
Case Histories - Roy E. SANDERS

5

[/C

Guidelines for Process Safety
Documentation - Center for the Chemical
Process Safety of the American Institute of
Chemical Engineers (AIChE)

q
A
6\

Environmental and Health and Safety
Management: A Guide to Compliance -
Nicholas P. CHEREMISINOFF, Madelyn L.
GRAFFA

)
0
.\
?
7

Environmental Pollution Control
Engineering - C. S. Rao

Environmental Engineering - H. S. Peavy

Outcomes
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Students will be able to

Cco calculate BOD / COD for a given
1 composition of effluent stream, Estimation
of bio Kinetics
co calculate adiabatic lapse rate and
2 determine conditions for suitability of
atmospheric dispersion, effective stack
height, chimney design
Cco calculate concentrative of poIIutant@; any
3 point in the neighbourhood of emigsidn
given atmospheric conditions like gﬁhd,
dispersion, environmental factors\ étc.
co calculate size/time/power required for
4 primary clarifier, secondary treatrent,
tertiary treatment, sizing of different
types of Biological treatmentS-etc.
co identify hazards in a given pro€ess and
5 assess the same and provide solutions for
operating safely. N
Cco specify safety requirements for storage
6 and handling of a given chemical.
Course code CET4408 AN
Course title Industrial and Engineering Chemistry
Scheme and 3L:1T: 0P 4 Credits
Credits
Pre- Xllith Standard Chemistry and Physics,
requisites Organic Chemistr & I, Material &
Energy Balance Calculations, Physical
Chemistry AR
Objectives 1 \'
of the (/
course O
Course title Detailed contents L T P | Tot
Chemical 1 Overview ofJhdian chemical industry, raw 2 1 3
Process material and energy sources, role of
Control catalysis,iﬂorganic products, organic
intermediates and final products
2 PetroIeLQ:I refining and cracking 4 2 6
operatiehs
3 Industrial processes for ammonia, syngas 4 2 6
and hydrogen, methanol, chemicals from
oxoxsynthesis
4 Organic chemicals based on methanol and 4 2 6
ethanol (e.g., formaldehyde,
dcetaldehyde, acetic acid)
5 trochemicals: e.g., ethylene oxide, a- 4 2 6
lefins, vinyl acetate, phenol, aniline, LAB,
.\ phthalic anhydride, PTA
6 \Q IPolymers (e.g., polyethylene / 2 1 3
N polypropylene)
7 O Manufacturing of inorganic acids (sulfuric 2 1 3
N, and nitric acid)
8 \V Chlor-alkali industry (chlorine, caustic 1 1 2
P soda, soda ash)
9\ Fertilizers (urea and phosphates) 1 1 2
100 Industrial processes using bio-catalysts 1 1 2
1y Production of industrial gases 1 1 2
2 Coal: Classification, sampling, analysis, 3 1 4
O and selection; gasification,
13 Combustion 2 1 3
Total 31 | 17 0 48
Suggested Encyclopedia of Chemical Technology,
books Kirk-Othmer
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/reference
books

Ulmann’s Encyclopedia of Industrial
Chemistry

Industrial Organic Chemistry, Weissermel
& Arpe

Chemical Process Industries, Shreve B.
Austin

Fuels Handbook, Johnson

Chemical Process Technology, Moulijn, M.
and van Dippen N

¥

Course code
& title

/\\V

AY

Outcomes
Students will be able to

Cco Draw process flow diagrams/process
1 block diagrams for the manuffésture of
various chemicals from procgss
description Y
Cco List out various alternatives fos carrying
2 out a particular process and\p/ovide
recommendations for the be§t choice
co List coal utilization technok\}gles and
3 advantages of clean coal tgchnology
Cco List Principles of combustk?n systems for
4 solid, liquid and gaseou@fuel
Course code CEP4402 0
Course title Chemical Engineering Laboratory-Ill
Scheme and OL:0T:8P '\, 4 Credits
Credits \/ )
Pre- Chemical reaction‘Engineering, Separation
requisites Process, Chemical Process Control
Objectives 1 Chemical Enginekring lab provides
of the students the first'hand experience of
course verifying variqxg theoretical concepts
learnt in theaqly courses
2 It also exposes them to practical versions
of typical cI@emicaI engineering
equipmellltos/eand servers as a bridge
between ory and practice
3 This pa.r(iéular lab focuses on Chemical
reaction,Engineering, Separation Process,
Chemi,ﬁ\‘al Process Control
N\
Detailed /f T P | Tot
contents (\
1 Mass Transfer Experiments (2-3
experiments)
2 Chemical Reaction Engineering (6-8
Ré‘xperiments)
3 Transport Phenomena (3-5 experiments)
4 . [\Process Control (3-4 experiments)
5 “J| Residence time distribution in CSTR
N
_\ | Total 0 96 | 96
Outcomes /]
N Students will be able to
CO,C Learn how to experimentally verify various
14 theoretical principles
C Visualize practical implementation of
2 chemical engineering equipments
,?b Develop experimental skills
3
Cco Able to clearly communicate the results of
4 experimental work in oral and written
formats.
| Course code | | | CEP4412 | T | P | Tot]
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al
Course title Process Simulation Lab-2
Scheme and OL:0T:4P 2 Credits
Credits
Pre- Transport phenomena, Chemical reaction
requisites Engineering, Separation process, Process
Simulation Lab-1
Objectives 1 To learn write programs on Chemical
of the Engineering processes and equipmeﬂ}s
course a)
2 To learn the design aspects equipmént
through programming N
3 To learn the solving process of dh?zmical
Engineering problems through
computational techniques /‘Q
)
Detailed / T P | Tot
contents R
1 Unsteady state heat and mass transfer
2 Fluid flow inside a pipe, hé&at transfer
profile of flowing fluid [\
3 Terminal velocity, pump and friction factor
4 Computation of agitated vessel
5 Computation of heat eXchanger
6 Computation of sindle-effect evaporator
7 Computation of dryer
8- Process simulation\\rsiith Aspen Plus/other
12 Process Simulation Software
Total W\ 0 48 | 48
Outcomes 7N
Students will be able to
Cco Able to write algorithms of chemical
1 engineering @roblems
co Able to design chemical engineering
2 problems(and equipments
co Able to perform qualitative and
3 quantitative analysis of chemical
engineering problems computationally
co Able tgclearly communicate the results of
4 modeiling work in oral and written
formats.
O‘,
(0
U
Q)
O
U
A
Q
\
R
Q
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Study 7 (T12)

No. Subjects Credits | Hrs/week

L|T]|P E. Total

47 CE CE CET44 | Project Management and 3 2|10 50 100
09 Economics in Chemical Industry

48 CE CET CET44 | Process Development and 3 2|10 50 100
06 Engineering

49 CE CEP32 | CEP42 | Mathematical Methods in v

01 01 Chemical N
Engineering/Optimization Chemg k

Eng. Proc. mQ)

4 20| 2| 50 100

50 ES ESP ESP450 | Equipment Design and Drawir{g‘/ 4 2|10 | 4 50 100
1

51 S ST | xxT4xx | Special Elective - V O 3 2 11050 100

X a)
52 CE CEP CEP44 | Seminar /
71

3 0[0]| 6| 50 100

5

)
TOTAL \\ 20 1 3 1| 30 600

N\

A
\N\
Course code HUT4401 0
Course title Project Management and Economics
in Chemical Industry
Scheme and 2L:1T:0P3 Créjits

A\

Credits
Pre- Material and Energy Balance Calculations,
requisites Equip Des and Dwg |, Energy Engineering,
Ind Eng Chem.
Objectives 1 This course is&\e’quired for the future
of the professional career
course \\,
Course title Detailed contents L T P Tot
Project 1 Introduction’to greenfield projects and 4
Management global nature of projects; Impact of
and Finance currency fluctuations on Project
in Chemical justification and cash flows andConcepts of
Industry “Quality by Design” including typical
desigf 'deliverables andunderstanding
cons@uctability, operability and
majntainability during all stages of project
egéeution. Meaning of Project Engineering,
vaglous stages of project implementation
2 Relationship between price of a product 6
d project cost and cost of production,
VA analysis. Elements of cost of
\production, monitoring of the same in a
plant, Meaning of Administrative
expenses, sales expenses etc. Introduction
to various components of project cost and
their estimation. Introduction to concept of
Inflation, location index and their use in
¥ estimating plant and machinery cost.
O Various cost indices, Relationship between
A cost and capacity.
3\ Project financing: debt: Equity ratio, 4
Q Promoters’ contribution, Shareholders’
Ly contribution, source of finance, time value
( of money. Concept of interest, time value
of money, selection of various alternative
equipment or system based on this
concept. Indian norms, EMI calculations.
Depreciation concept, Indian norms and

J

S
(‘/é

-
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their utility in estimate of working results
of project. Working capital concept and its
relevance to project.

Estimate of working results of proposed
project. Capacity utilization, Gross profit,
operating profit, profit before tax,

Corporate tax, dividend, Net cash accruals.

Project evaluation: Cumulative cash flow
analysis Break-Even analysis, mcrerﬁlental
analysis, various ratios analysis,
Discounted cash flow analysis .

Process Selection, Site Selection,\ )
Feasibility Report A

Project: Conception to Comm|55|o"n|ng
milestones, Project execution
conglomeration of technical ARd non
technical activities, contractual details.
Contract: Meaning, contents) Types of
contract. Lumpsum TurnkeW (LSTK), Eng,
Procurement and Construction (EPC), Eng,
Procurement and Construction
Management (EPCM). Mqr ers and
Acquisitions

Reading of Balance Sh(e)ets and evaluation
of Techno-commercjal Project Reports.

PERT, CPM, bar charts and network
diagrams i/

5\

\

Total A,

36

Suggested
books

(\

Suggested 1
books
/reference
books

Chemical Projeet Economics, Mahajani V. V.

and Mokashi
N\

/0

Plant Des@w and Economics for Chemical
Engineers, Peters M.S., Timmerhaus K.D.

Process Plant and Equipment Cost
Estlma,t\on Kharbanda O.P.

Outcomes

N

Out es
Students will be able to

Calclilate working capital requirement for
a Qiven project

Iculate cost of equipment used in a
tplant total project cost

‘Calculate cash flow from a given project

Select a site for the project from given
alternatives

(@]
(@]
=
o()

List out various milestones related to
project concept to commissioning

N

Course code \

CET4407

Course title ™

Multiphase Reaction Engineering

Fa
Scheme and i\
Credits ,\\

2L:1T: 0P 3 Credits

- )
Pre o ’3\

requisites \

Chemical Reaction Engineering ,
Momentum and Mass Transfer (CET 1101:
Semester lIll), Heat Transfer, Chemical
Reaction Engineering, Chemical
Engineering Operations Separation
Processes, Chem Engg Thermodynamics |
and Il
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Objectives
of the
course

Multiphase Reaction Engineering is
concerned with the utilisation of chemical
reactions on a commercial scale. This
course is very relevant but not limited to
the following industries: Inorganic
chemicals, organic chemicals, petroleum
& petrochemicals, Pulp & paper, Pigments
& paints, rubber, plastics, synthetic fibres,
Foods, Dyes and intermediates, Oils})
oleochemicals, and surfactants, Miner’als,
cleansing agents, Polymers and t ﬁjles,
Biochemicals and biotechnology,%
pharmaceuticals and drugs,
Microelectronics, energy from !
conventional and non-convenﬂ@nal
resources, Metals N

Course title

Detailed contents

Tot

Multiphase
Reaction
Engineering

Classification of multiphase_feactors,
qualitative description, examples of
industrial importance \

Hydrodynamics, scale-upi\process design
and performance of theifollowing major
classes of multiphase réactors, case
studies and problems,\y.r.t:

- Stirred tank reactofs,

- Bubble columns, packed bubble
columns, sectionalised bubble columns,

- Internal loop and\external loop air-lift
reactors, jet loop reactors,

- Fluid-fluid reatﬁbrs such as spray
columns, packe(g columns, plate columns,
static mixers, ffotating disc contactors

(=] £ ()]}

- Fixed bed reactors, trickle bed reactors,

- SoIid-quu(iﬂ%end gas-solid fluidised bed
reactors, solid-gas transport reactors

()01}

Total \ /

36

Suggested
books
/reference
books

Heterogeneous Reactions, Vol. | and Il - L.
K. DoraiSwamy, M. M. Sharma

N

Fluid M'Qeing and Gas Dispersion in Stirred
Reactors - G. B. Tatterson

Bubblé Column Reactors - W. D. Deckwer

Fluidisation - D. Kunni and O. Levenspiel

ounhkw

Gailiquid Reactions - P. V. Danckwerts

FI{idisation - J. F. Davidson and D.
Harrison

\gandom Packings and Packed Tower
e

sign - R. F. Strigel

Outcomes

\\ Students will be able to

calculate operating regime for a given
reaction.

S5

—

calculate intrinsic kinetics from the data
on model contactors.

L

Ol,, 0,0
wWo|No|Fo

A

‘-

calculate conversion / selectivity / size /
temperature / pressure / power required

for conducting a given multiphase reaction

equipment.

Course code

B

CET4406

Course title

A

-

Process Development and
Engineering

Scheme and
Credits

2L:1T: 0P 3 Credits

Pre-
requisites

All chemical Engineering subjects, Material

Science and Engineering, Env Engg and
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Proc Safety

Objectives
of the
course

This course integrates all the chemical
engineering and allied subjects for
appropriate design of process plants, in
selection of processes and evaluating
alternatives

Course title

Detailed contents

Tot

Process
Developmen
t and
Engineering

Development of a preliminary Process
System: Modular approach

Multiple process synthesis, selectign 6f
process, basic economic evaluatpoV

Sequencing of operations and |nt&grat|on
in processes

Process Engineering aspects o Io(/v and
medium volume chemicals including
process development. Batch/¥s continuous
Vs semi-batch processes-Scale up Scale up
aspects; identification of co&trolling steps
of process

Concept of dedicated an ®1ult|product
plant facilities, pilot plantyymini plants

Development and evaluati'on of alternative
flow sheets \

w

Green Engineering p,rlhtlples

Utilisation of energy} cost of utilities, heat
exchange networks

wWw

Process intensification

Preparation of Con¢eptual process and
instrumentation\diagrams.

Preparation of E}‘)cess specifications for
typical equipm

w Wlw

Safety and RigR of chemical processes

Learn from mistakes

N|W

-

Total fa)

36

Vv

Suggested
books
/reference
books

Industrial'\Ghemical Process Design, D. L.
Erwine ¢

Laboratory Chemical Process
Develgpment, Anderson N.

Organit Unit Processes, Groggins

Cherfijcal Process Engineering: Design and
Econbmics, Silla H.

book of Chemical Process
elopment, Chandalia S. B.

danceptual Chemical Plant Design,
{Douglas J. M.

Course code
& title

Outcomes
\ Students will be able to

co

"to select a strategy for a process from
amongst the alternatives

o

Determine strategy for carrying out a
particular process

1
co
2
co
3

N

“

Prepare specifications for a particular
equipment

(@)

CK

Calculate utility requirements

L W |

Course code

ESP4501

Course title

N

0
=t

Equipment Design and Drawing

Scheme and
Credits

{

2L:0T: 4P 4 Credits

Pre-
requisites

Equipment Design and Drawing-I,
Structural Mechanics, Material Sci and

Engg
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Objectives
of the
course

Chemical Engineers should have
knowledge about Mechanical Design of
Chemical Process Equipments such as
Reaction Vessels, Heat Exchangers
,Distillation Columns etc . This will also be
useful for using Design software which is
widely used in chemical industries.

Course title

Detailed contents

T P Tot

Equipment
Design and
Drawing

Mechanical Design of Reaction Vesé?{ls .
a) Design of shells subjected to intgrrial
and external pressures. be\/

b) Types of Jackets /Coils used for heating
and cooling in reaction vessels and their
design. c) Type of agitators and their
design.

d) Design of agitator system/Gomponents
such as shafts,stuffing box etd!

High Pressure Vessels. \\
a) Construction and desigrg\

Mechanical Design of Hea@Exchangers

a) Types of heat exchangers such as
double pipe, shell and tabe type and
special heat exchangﬁ. Design of heads,
flanges, nozzles, co nsation for
pressure vessels

b) Components of 5hell and tube type heat
exchangers.

c) Design of various components of heat
exchangers sucﬁ\as Fixed tube sheet
type,U tube, FI éting head etc.

d) Various codes for heat exchangers.

Mechanical déesign of distillation columns
a) Types of ecglumns such as tray and
packed . Ty@as of packings

b) Various components of columns such as
trays, packings, downcomers,bubble cap
etc

c) Desi'g&of shell for various stress

conditions .

d) Tray 'supports and their design

(6]

Desi@y of supports such as bracket, saddle
an()\skirt for chemical process equipment

Engdineering flow sheets

8 12

Piping and Instrumentation diagrams.
V

.\kTotaI

Suggested
reference
books

\

U|R|WN= QN

Outcomes

Students will be able to

(o]
o

O,

Students will be able to design
(Mechanical) various parts such as shell,
nozzles, for chemical process equipment.

Students will be able to prepare drawing

for chemical process equipment.

ng,
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Study 8 (T14)

Subjects Credits | Hrs/week
L|T]| P E. Total
S.
53 CE CET CET45 | Advanced Transport Phenomena 3 2110 50
41
54 CE CET CET45 | Advanced Mass Transfer 3 210 50
43
55 CE CET CET45 | Advanced Separation Processes v 3 2 1|0 50
43 A
56 ES EST | EST450 | LCA and Sustainability/ NPTEL/ s~ 3 2|1] 0] 50
1 Chemical Safety and Risk Q)
Management p\,
57 S ST xxT4xx | Advanced Special Elective - yg v 3 2] 1] 0] 50
X \
58 HU HUT HUT45 | Research Methodology /7) 4 3110 50
01 A
59 CE CEP CEP45 | Design / Research Projec%\l 4 0|0 8 50
71 \
TOTAL vV 23 1|(6|8] 35| 700
\ 3 0
N’
Course code HUT4501 n
Course title Research Methodology/Design and
Analysis of Expelﬁnents
Scheme and 2L: 1T: 0P 3 Credits
Credits \‘—/
Pre- \
requisites Applied Mathematics |
Objectives of 1 Modern day mahufacturing activities and
the course R&D activites heed decisions taken with a
scientific rigour and should be
welIsupport@d by ‘statistics’. Chemical
engineering, graduates who will serve
industry s‘*(zvell as postgraduate research
students'who will serve industry, R&D
organisations, or academic research
should\héve a reasonably good
backgrgund of statistical decision making.
This éﬁso involves extraction of
meaningful data from well-designed
mi al number of experiments at the
lowest possible material costs. This
c6:urse will also help the students in all
meains of their life by imparting them a
!Qvision for critical appraisal and analysis of
data.
Course title _\| Detailed contents L T P | Tot
Design and 1 f\ﬂ Overview of statistical analysis of data, 8
Analysis of statistical sampling, statistical inference,
Experiments K tests of significance, regression analysis.
2 |5 | Analysis of variance. 6
3 WV Statistical design of experiments, Factorial 10
Ny design, Response Surface Methodology
Q (RSM).
%\ Box-Behnken and Plackett Burman 12
\ methods, Central Composite Design (CCD)
O°F Total 36
)
Suggested V1 Design of Experiments in Chemical
books Engineering: Zivorad R. Lazi¢
/reference 2 Design and Analysis of Experiments: D. C.
books Montgomery
3 Introduction to Statistical Quality Control:
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D. C. Montgomery

4 Response Surface Methodology: Process
and Product Optimization using Designed
Experiments: R. H. Myers, D. C.
Montgomery
Course code Outcomes
& title Students will be able to
co Realize importance of statistical an@‘l sis
1 of data A
co Statistically correlate one set of data with
2 another set, and identify whethekthe
correlation is significant or not' |,
co List out set of experiments needéd for a
3 particular situation/process cz%sidering
the interation between ’
parameters/numbers of ex er)|ments
needed &
co Apply the methods of expérimental design
4 to optimisation, and to i tifying those
parameters that are of h 'hest importance
Course code CET4541 O
Course title Advanced Transpont,Phenomena
Scheme and 2L:1T: 0P 3 Credits
Credits 7\
Pre-
requisites \b
Objectives of | 1 !
the course AN
Course title Detailed conténts T P | Tot
1 Turbulent flow* basics, Reynolds average 15
Navier-Stoke§, equations, closure problem,
Boussinesq@;s hypothesis, Prandtl mixing
length theory, turbulence models, energy
spectrunb Turbulent boundary layer,
universalwelocity profile
2 Gas-liquid and solid-liquid fluidised beds: 12
Charagcteristics of particles, Principle of
fluidisation and mapping of various
regimes, Two phase theory of fluidisation,
Bubtbles in fluidised bed, Entrainment and
Elglation, Fast fluidised bed, Mixing,
segregation and gas dispersion, Heat and
n%ss transfer in fluidised bed, Solid-liquid
idised bed and three phase fluidised
1Ybed, Design of fluidised bed reactors.
3 NIntroduction to Computational Fluid 9
Dynamics
W) | Total 36
Suggested N
books (\
Suggested 1 @“ Transport Phenomena, R.B. Bird, W.E.
books Stewart, E.N. Lightfoot
[reference i
books O
25 Transport Phenomena, R.S. Brodkey
3 Momentum, Heat and Mass Transfer,
Q Bennet and Myers
4 Fluid Mechanics, Pijush K. Kundu
\'5 Fluid Mechanics, K. Subramanya
6 Fluid Dynamics, G.K. Batchelor
7
Outcomes
Outcomes
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Students will be able to
Cco Calculate pressure drop in pipelines and
1 equipment for different situations such as
single- and two-
phase flow, fixed and fluidized beds (K3)
Cco Describe and discuss equation of motion
2 for turbulent flows (K2)
co
3 \,
co nY
4 A
Course code CET4542 AN
Course title Advanced Chemical Reactio‘n\/
Engineering "~
Scheme and 2L:1T: 0P 3 Credits \J
Credits /\')
Pre- \
requisites \\\
Objectives of | 1 \'
the course W
Course title Detailed contents 3 T P | Tot
1 +  Theory of mass trahsfer with 10
chemical reaction (regimes and
examples), model contactors
2 . Kinetics of solid-catalysed gas phase 10
reactions: Diffusion with reaction in
porous catalyst, I\(e/chanism of catalytic
reactions. Development of rate equations
for solid catalysed fluid phase reactions;
Estimation of kihetic parameters
External/inter{él mass and heat transfer
resistances in catalyst particles.
3 . Desigr@f fixed bed catalytic reactor - 10
isothermaladiabatic, non-isothermal
programmed reactors: * Non-ideal flow in
reactors;\RTD, Estimation of
dispersjon/backmixing, dispersed plug
flow ar\ tanks in series model, design
aspeats'of reactors with non ideal flow,
micrd‘and meso mixing in reactors
4 +  [JReactor stability 6
Total’ 36
Ab
Suggested 1 bemical Reaction Engineering, O.
books venspiel
[reference 2 \/€hemical Engineering Kinetics, J.M. Smith
books 3 ‘Elements of Chemical Reaction
Engineering, H. Scott Foggler
4 \Q Chemical Reactor Analysis and Design,
\ G.F. Froment, K.B. Bischoff
5 () Chemical Reaction Analysis, E.E. Petersen
6 @ Heterogeneous Reactions vol. | and Il, L.K.
\ Doraiswamy, M.M. Sharma
il Gas Liquid Reactions, P.V. Danckwerts
&V Mass Transfer with Chemical Reaction, G.
a) Astarita
Course code X Outcomes
& title Q Students will be able to
‘(‘CO Describe and discuss principles of various
1 types of reactors (K2)
Cco Calculate rates of reactions based on
2 given reaction scheme (K3)
co Design various components of reactors
3 used in industrial practice (K5)
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Compare various reactors and select an
appropriate reactor for a given situation
(K5)

Course code

2451

Course title

Advanced Separation Processes

Scheme and
Credits

2L:1T: 0P 3 Credits

Pre-
requisites

Objectives of
the course

Course title

Detailed contents AV

T P | Tot

Advanced
Separation
Processes

Membrane Separations: Types bf/
separations, reverse osmosis
ultrafiltration, gas separatio ,Qapour
permeation and pervaporat'dp, dialysis,
electrodialysis, nanofiltratign

Transport Through Porous mbranes,
Resistance Models, LiquidQDi usion
Through Pores W

Gas Mixtures: Gas Diffusign Through
Porous Membranes, Transport Through
Nonporous Membrangs, Solution-Diffusion
for Liquid and gas mixtures

Concentration Polarization and Fouling,
Membrane modulgs, arrangement of
modules in cascages, performance criteria
and design considerations

Methods for muiticomponent separations:
Fenske-Underw6od-Gilliland Method,
selection of twe key components,
minimum number of stages, minimum
reflux and ({l’/ktribution of non key
componengs, Kremser group method

Chromatg%\#aphic Separations: Principles
of chromatographic separation, criteria for
effectiv separation, supports, and
methoq@ﬂogy and process design.

Separation of Racemic Mixtures: Principles
of cemic modification and their
appfication in separation of racemic
mixtures with specific examples.

Dissociation Extraction, Reactive
E%}raction, Reactive distillation

U

\Total

36

Suggested
books
/reference
books

3

Transport Processes and Separation
Process Principles, C.J. Geankoplis

Separation Processes, C.J. King

WN

q
A le

Separation Process Principles, Authors:
J.D. Seader, E.J. Henley

Principles of Mass Transfer and Separation
Processes, B.K. Dutta

Mass Transfer Operations, R.E. Treybal

Green Separation Processes, C.A.M.
Afonso, J.F. Crespo

Equilibrium Stage Separation Operations
in Chemical Engineering, E.J. Henley, J.D.
Seader Diffusion: Mass Transfer in Fluid
Systems, E.L. Cussler

Chemical Engineering, Volume 2, .M.
Coulson, J.F. Richardson

9
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Outcomes

Students will be able to

Describe and discuss principles of various
advanced separation processes based on
membranes,

chromatography, distillation, extractions
(K2)

Design various components of equipment
used in advanced separation processes
(K5) nY

Compare various options and sejtﬁ(an
appropriate process for a particular
separation (K5) N

1)

v

Course Code

EST4501 8!

Course Title

Credits

LCA and Sustainability M
2L +1 T = 3 credits K

Course
Outcomes

(students will be able %)
\

Understand the different'types of
environmental pollution problems, and
their sustainable solutions

Able to work in the anea of sustainability
for research and education

Have a broader pef$pective in thinking for
sustainable practices by utilising the
engineering knowlédge and principles
gained from this course

222222777 \\

Create a modél fesearch project

L L1

Understand the different types of
environmen@:ﬂ pollution problems, and
their sustainable solutions

List of
Prerequisite
Courses

probability; chemistry, and economics is

Introducté;/ﬁ)) knowledge of linear algebra,
recommended.

List of
Courses
where this
course will
be
prerequisite

Design | Research Project - Il (CEP-4552)
\
™
N
\

(\(7/

Course
Description

~d

Q

A

Q\
Q
X
?.

T
<>

A

qu’ay our world is confronted with
Ustainability challenges at an
wUnprecedented scale. Human-induced
\(;:Iimate change, the depletion of natural
resources including water, and threats to
food security threaten to adversely affect
people’s well-being at a time when many
individuals also struggle to overcome
poverty, inequity, and other affronts to
human rights. The magnitude of these
challenges and their wide-ranging adverse
ramifications motivate proactive
businesses and entrepreneurs to act,
whether by participating in efforts to
mitigate risk and negative externalities or
by innovating to create positive change.
This course is relevant as it the students
will:
Have an increased awareness amongst
students on issues in areas of

About Integrated Master of
Technology Program

Course instruction and
Grading System

Page 70 of 187




sustainability.

Understand the role of engineering and
technology within sustainable
development.

Know the methods, tools, and incentives
for sustainable product-service system
development.

Establish a clear understanding of Q{/e role
and impact of various aspects of
engineering and engineering decigkcl)nns on

environmental, societal, and ec ic

problems. a
Course "V
Contents “

1 | Sustainability: \J
Need and concept; Chalﬁelnges

2 Environment acts and protocols

3 Global, regional, and I
environmental issues)\Natural
resources and their pollution

4 Carbon credits; Zero Waste concept

5 Carbon credits "

6 Zero waste concept

7 ISO 14000 / -

8 | Life Cycle Analysis, (LCA):
Environmental impact assessment
studies

9 Sustainable habitat; Green buildings

10 Green materials; Conventional and
renewable, sources of materials

11 Conventi@nal and renewable sources
of energy

12 Techndlpgy and sustainable
development

13 Sustainable urbanisation

14 Ecology

,\\
I
1 AIIe&‘D. T., Shonnard, D. R.; Sustainability
Engineering: Concepts, Design, and Case
Studies; Prentice-Hall.
2 | Bradley, A. S., Adebayo, A. O., Maria, P;
Engineering Applications in Sustainable
Design and Development; Cengage
. |'Learning
3 Environmental Impact Assessment
\Q Guidelines; Notification of Government of
\ India, 2006
A Mackenthun, K. M.; Basic Concepts in

Environmental Management, Lewis
Publication, London, 1998

ECBC Code 2007, Bureau of Energy
Efficiency, New Delhi Bureau of Energy
Efficiency Publications-Rating System,
TERI Publications - GRIHA Rating System.

,\’7 N
2
(o))

Ni Bin Chang; System Analysis for
Sustainable Engineering: Theory and
Applications; McGraw-Hill Professional.

Twidell, J. W., Weir, A. D.; Renewable
Energy Resources, English Language Book

Society (ELBS).
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8 Purohit, S. S.; Green Technology - An
Approach for Sustainable Environment;
Agrobios Publication

CET-4544: Chemical Safety and Risk Management (3 = 2+1+0; CT = 25; End-sem = 25; Total = 50)

Course code: CET- Course Title: Chemical Safety and Risk Credits =
4544 Managemenf\/ 3

r\/ L T P

Term: 8 Total contact hours: 36??? 2 1 O

Course Outcomes (students will b’é ble to.....)

1 List principles of safety, risk management, and materi@l azards K
1
2 Define safety principles, procedures, standards and r’é)gulations K
1
3 Describe safety aspects related to chemicals, ﬁres,\é!ectricity, pathogens, etc. K
2
4  Apply SHE management principles in the industr K
3
5 Assess the risks and environmental impact of p{sjects and processes K
4
6 Perform tasks such as hazard identification Kglant layout, etc. K
3
List of Prere@isite Courses
1 Basic knowledge of chemical processes
List of Courses where thé course will be prerequisite
1 Design / Research Project - Il (CEP-4552), 1
2 This course will be useful for an advanL level course on chemical process safety.
Description of the relevance of thiS/course in the Integrated M. Tech. Program
This course will provide key information on'\\several safety-related aspects in the chemical
industry and research laboratories. Q
Course Con ths (Topics and subtopics) Hours
1 Introduction to Safety and Risk Mtwfagement
Major industrial disasters and evolution of safety and risk management
2 Material hazard - GHS MSD - p?\gical hazard, toxic hazard and eco-toxicity
MSDS (Material Safety Data, Sheet), 16-point MSDS, uniformity in MSDS, details
of MSDS, LD50 & LD10 dqgsage values; TLV, STEL, Flash, Vapour pressure;
Globally Harmonized Systeém (GHS), R&S phrases
3 PSM elements
Why PSM; Overview of 14 elements
4 Hazard evaluation techniq’Oes - What-If, Checklist, HAZOP, FEMA etc.
Overview of each of EDAZOP & HAZAN Analysis; Cause and Consequence
Analysis; FMEA; LOPA; Fault Tree Analysis; QRA
5 Hazard identification and assessment - 1.
Basic Hazard identification, assessment & measures
6 Flammability and fir fety-extinguishers
Fire types, Types ©f fire extinguishers, Agents for fire-fighting, Fire hydrant
7 SHE regulations infilndia- Factories Act, Water and Environment Act
Statutory reg ?‘étions in India; Codes and Standards; Scenario at present and
vision for future; Factory Act.
8 Human elemerﬁin safety - behaviour safety
9 Laboratory saf,
Basics an%\Dos & Do not.
1 Basic OSH
0 Occupational hygiene basics.
1 Compliancg. ith statutory safety audits
1 Overview of safety audits based on ISO standards (14000)
1 Biosafety
2 Biohazards; Basic microbiology of pathogens; Pathogenic risks; Containment;
Biosafety levels; Laboratory facilities for handling pathogens; Personal
protective equipment; Disinfection and decontamination; Biohazard waste
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disposal; Emergency measures.

Plant layout based on process safety & fire safety-fire hydrant system design
Solvent yard, warehouse, and plant layout with the fire safety system design.

Management Practice in SHE in Plant Operation
Man-management, organization management, policy management;
Fundamentals of safety management systems for occupational safety, job
hazard analysis (confined space, height safety, hot jobs); Chemical and plant
security; Cyber security as applicable to Chemical Projects; Management of
change; Incident reporting and investigation; Human el /ents in safety,
ergonomics and behavioural safety. N

1 Hazard assessment - 2. Process safety, thermal safety, d yexplosion etc.

AR WR

5 Inherent safety concepts for processes and unit operations; Powder handling
hazards - dust explosion. V

1 Safety in utilities

6 Safety in electrical power generation units incIud}@ nuclear, steam boilers,

boiler feed water, thermic fluids, transformers. '
1 Storage, handling and transportation of hazardous substances
7 Safety provisions during transport of petroleur%roducts including LNG and
other hazardous materials by ship, rail, air cargo and roads; transport
emergency; isolated storage; warehouses; caleur coding of pipelines; inventory
management; packaging and labelling. G\
1 Environmental Impact Assessment
8 Environmental impact and risk assessment)(EIRA), risks of projects, process-
related risks, measurement and monitoring tools
1 Emergency response plan
9 Hazard identification and elements of é_rpergency response plan; OHC
categorization, control banding and precautions while handling substances; GMP
principles \
List of Textbx{g\ks / Reference Books
Elements of Industrial Hazards - Ratap, Raj Tatiya, CRC Press
Environmental Life Cycle Analysis - Clambrone, D. F., CRC Press
Handbook on Life Cycle Assessments Dperational Guide to ISO Standards, Kluwer
Academic Pub. O

9

CEP-4571: Design/Research Project - l((/3 = 2+4140; CT = 50; End-sem = 50; Total = 100)

WN -

N\
Course code: CEP- Course Title: Design/Research Project Credits = 4
N\
4571 \ -1
(7/ L T P
Term: 8 ’@)tal contact hours: 4571 o o 4

The Design / Research Projectgiz\ is concerned with detailed and critical analysis of literature
related to the research OR design topic allotted to the candidate. This will be supervised by two
faculty members. The candidate is expected to submit a report as per the guidelines provided
below. The report will be evaluated based on the presentation made by the candidate by both
the supervisors and one g%ernal examiner from the Department OR Industry. A suitable
combination of the mark$for the report and presentation will be considered for the final
evaluation. b

Guidelines
1. Typically, the repoﬁl; should contain the following:
(a) Introduction®2 pages maximum.

(b) Exhaustivelreview of the literature (including figures): 10 - 12 pages
(c) Critical analy 1§ of the literature and comments critical analysis should also contain a
quantitative g}mparison of observations, results, and conclusions amongst the various

papers. Y\

2. Two typed copies of the report on thesis size bond paper (297 mm x 210 mm) are to be
submitted to the Coordinator on the date to be decided by the coordinator. In addition,
a soft copy of the report should be submitted to the coordinator. The detailed
timetable for the presentation would be communicated.
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(ii)

(a)

(b)
(c)

(d)
(e)

(f)

10.

11.

12.

13.

The report should be prepared using the Times Roman font (size 12) using 1.5-line spacing
leaving a 1-inch margin on all sides. The report should be printed on one side of the paper
and should not be bound in a hardcover binding. Figures and tables should be shown as a
part of the running text. The figures must be sufficiently clear and hand-drawn figures will
be acceptable. Particular care must be taken if a figure is photocopied from the source.
Each figure must have a sequence number and caption below. Each table must have a
sequence number and title at the top. A

|
Name of the student, title of the problem and year of the e r'{ﬂnation must be indicated on
the top cover of the report. THE NAME OF THE SUPERVISC@ ONLY THE INITIALS) MUST
APPEAR ON THE BOTTOM RIGHT CORNER OF THE TOP CQVER.
The report must be precise. All important aspects of t t{)pic should be considered and
reported. The total number of pages, including tables, figures, and references
should not exceed 30. Chapters or subsections neéﬂ not be started on new pages while
getting the report typed.

Typographical errors in the report must be correcte‘}by the student. The student will be
discredited for any omission in the report. All th mbols used in the text should be
arranged in alphabetical order and given separakel after conclusions.

The list of REFERENCES should be arranged in @\!phabetical order of the last names of
authors. In the text, the reference should b€ cited with the author’'s name and year. (author-
date style). For example:
The flow pattern in gas-liquid-solid ﬂuidizec(_k;eds has been reported in the published
literature (Murooka et al., 1982).
OR

Murooka et al. (1982) have measured ﬂo@'patterns in gas-liquid-solid fluidized beds. The title
of the article should also be included. Tﬁ/e references must be given in the following standard
format. N\
Format for listing references of arﬁtles from periodicals: Murooka S., Uchida K. And Kato
Y., Recirculation Turbulent Flow iquid in Gas-Liquid-Solid Fluidised Bed”, J. Chem.
Engg. Japan, 15, 29-34 (1982)
Format for listing references of Books:

Constant R.F,, Crystallization, Academic Press, New York, pp. 89-90, 1968.

Format for listing Thegis:
Niranjan K., “Hydrodynamic.and Mass Transfer Characteristics of Packed Columns”, PhD
(Tech.) Thesis, University af, Mumbai, 1983.
Format for listing references of Patents in Chemical Abstracts:

Cananaush R.M., U.S¥Patent 2,647,141, Cf. C.A. 48, 82636 (1954).
Format for listing Hand ks, Tables, Symposia etc.:

Kumar R and KulodiN.R., “Formation of Drops and Bubbles”, in Advances in Chemical

Engineering, VoI.BO‘T.B. Drew et.al. (Eds.) New York, Academic Press, pp.256-364

(1970). .
Format for Iixﬁing Private Communications and other categories:
Sharma, M.M.,&rivate Communication (1984).

Consistency of units@ould be maintained in the written report. SI systems should be used.
[For Sl system - Ref\Ind. Chem. Engr., 24, 32, 3 (1983)]. Units used in the literature (if not SI)
should be correctl)?/ onverted.

The time aIIotted~\§or the oral presentation is 20 minutes: additional 10 minutes are provided
for questions ar@ answers.

N\
INCOMPLETQL\ND CARELESSLY WRITTEN REPORT IS LIABLE TO BE REJECTED.
The last da\tf\for submission will NOT be extended on any grounds whatsoever.
There must not be any acknowledgement about the guidance by the faculty in the report.

The report will be evaluated based on (i) rational approach to the problem, ii) correctness
and completeness of the written text and iii) performance in the oral presentation.
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14. Word-to-word copying from the published article is not permitted.

Course Outcomes (students will be able to..... )

1 Collect literature related to an assigned area K1
2 Understand the lacunae in the literature K2
3 Analyse the literature and present suitable guidelines K4
4  Write a neat report following the guidelines K2, K4
5 Propose a defined plan for the design/research /\/ K6
6  Start the execution of design/research project K6
List of Prerequisite Cours%
All courses taught till date. A

v

List of Courses where this course w@ be prerequisite

1 CEP-4552 Design/Research Project - 1l p,)
Description of the relevance of this course in the Integrated M. Tech. Program

This project is a continuation of the Design/Research PPQJ ct-l. This course enables the students
to analyse and utilise the information and data gather W in the Design/Research Project-l on a
particular Design/Research topic, and come up with a\witable design AND/OR research
conclusion. The student should submit and present{a\ ritten and oral summary on that topic.

0
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Study 9 (T15)

Subjects Credits | Hrs/week

L{T|P E. Total

60 HU HU HUT44 | Perspectives of Society, Science 3 2|11|0 50 100
02 and Technology

61 HU HU HU450 | Industrial Psychology and 3 2|10 50 100
1 Management

62 CE CET CET44 | Advanced Chemical Reaction 3 2(111]0 50 100

07 Engineering A

63 CE CEE | CET4xx | Advanced Chemical Eng. EIectiv@V 3 2| 1] 0] 50 | 100
X -

o

64 S ST xxT4xx | Advanced Special Elective - Vlf‘v 3 2|1 50 100

X

N
65 CE CEP CEP45 | Design / Research Project - I\ ) 9 0|0 75 150

72 M
7

TOTAL 24 1|5 650

-\ 0

QK|+
W
N

\
W

Course code HUT4402 3

Course title Perspectives of Socie’\i‘y Science and
Technology 0\

Scheme and 2L:1T:0P 3 Credits ©

Credits K

Pre- All the Science andEngineering Courses
requisites so far \

Objectives 1 This course is relevant for future

of the professional caréer of a Chemical
course Engineer. /

Course title Detailed contents L T P | Tot
Perspective 1 History of Sciénce and Technology and its 4
s of Society relevance in@he respective era
Science and 2 Recent dj:?opments in technology 4

Technology (chemical, Diotechnology energy,
telecom ications, etc.) and their
influence on society
3 Econom|¢s and Sustainable Development 4
4 Value System and Ethics in the profession 2
of Techhology, Science and Engineering.
5 Problems before the World and India. 2
Var}‘qus approaches in solving them.
6 Integrating Issue: Society and Science 4
7 Industrial disasters and their effect on 2
_salence and technology and society
8 vironmental degradation, global 2
warming and their effect on science and
\ technology and society
9 \J|'IPR issues and their relevance to science 2
and technology and society
10 ) | Some aspects of future of Society, 2
¢ Technology, Science and Engineering.

11 [\ Interdependence of Theology and Science

12 4 Impact of climate change on the nexus of

M water, energy and water

13" Technology and World Peace Role of 2

,\\ Innovation and R&D
r“.l\kl Industry-Academia Interaction to Enhance 2
s Standard of Living
Total 36

J

Suggested
books

1 Science, Technology and Society: An
Encyclopedia by Sal Restivo, Oxford
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University Press 2005

2 Science, Technology and Society: A
Sociological Appraoach by Wenda K.
Bauchspies, Jennifer Croissant, Sal P.
Restivo
3 Vision of STS: Counterpoints in Science
Technology and Society Studies by
Stephan H. Cutcliffe, Carl Mitcham, Sunny
Press 2012 N,
a nY
Outcomes Students will be able to Y
co List some historical scientific \J
1 developments A )
co State importance and implications of
2 patents and some of the relevant laws
Course code HU4501 A
Course title Industrial Psychology and
Management \
Scheme and 3L,1T, 0P =4 Credits\ "’
Credits W
Pre- 3
requisites O
Objectives 1 This course equips stu@énts with human
of the resource management’skills to be able to
course function effectively/iR, their professional
career ( )
Course title Detailed contents’ L T P | Tot
Equipment 1 Introduction & Overview of the course 2 1 3
Design and 2 Changes/Challeriges in HRM 2 1 3
Drawing 3 Management Theories 2 1 3
4 Research Methodology & Statistical Tools 2 1 3
5 Management af Change 2 1 3
6 Organizationgl Culture & Climate 2 1 3
7 Knowledge(Productivity 2 1 3
8 New Leadership Motivation Theories 2 1 3
9 Talent Martagement 2 1 3
10 Training[& Development 1 1 2
11 Performance Management 1 1 2
12 Selection and Recruitment 1 1 2
13 Compensation, Unions and 2 1 3
Entrépreneurship
Totab 23 | 13 0 36
Suggested 1 PePsonality and Organization, Argyris C.
reference 2 The Essence of Leadership, Locke, Edwin A
books 3 vOrganisational Behaviour, Robbins S
4 Wanaging Human Resources, Bach, S.
2005
5 r) Human Resource Management: A
N Contemporary Approach, Claydon, T and J.
M | BeardwellFolger, R. and R.
Outcomes ¥ | Students will be able to
co \U Students should be able to explain the
1 fundamental concepts of IPHRM.
co/l Students should be able to analyze
2% practical situations
C Students will be able to provide applicable
/3 solutions
Course code [y CET4543
Course title || Advanced Mass Transfer
Scheme and 2L:1T: 0P 3 Credits
Credits
Pre-
requisites
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Objectives 1
of the
course
Course title Detailed contents L T P | Tot
1 Thermodynamic, kinetic and | 6 3 9
hydrodynamic physical phenomena
governing interfacial mass transfer
and generation of interfacial transfer area.
2 Shell balances to set up lumped pav’veter 6 3 9
models and more sophisticated diff\e/ ential
equation based
models to describe mass transfer under
various commonly encountered) industrial
situations.
3 The Stefan-Maxwell Unified (@))proach to| 2 1 3
mass transfer. M
4 Standard algorithms for multicomponent | 4 2 6
countercurrent mass transfer and their
applicability. N
5 Mass Transfer equipment of Industrial | 6 3 9
significance  and their  quantitative
characterization. o
Total A 24 | 12 36
Suggested V
books
Suggested 1 Transport Phenoména, R.B. Bird, W.E.
books Stewart, E.N. Ligh¢\ t
[reference
books N4
2 Transport Phenoniena, R.S. Brodkey
3 Momentum, Héat and Mass Transfer,
Bennet and Myers
4 Fluid Mechanics, Pijush K. Kundu
5 Fluid Mechaxics, K. Subramanya
6 Fluid Dynarnics, G.K. Batchelor
7
Outcomes ¢
Outcor%és
Students will be able to
co Describe and discuss principles of various
1 masgltransfer operations (K2)
co Calgulate Mass transfer rates for given
2 mass transfer operation (K3)
co D&sign various components of equipment
3 d in mass transfer operations (K5)
co mpare various options of mass transfer
4 perations and equipment and select an
\\appropriate equipment / operation for a
\Q particular situation (K5)
O
U
A
Q
\
Q
Q
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Minor Degree: Special Electives

SP Course Course
# Code Code
(lIoCB) (MAR])

List of Subjects

1 SLT430 Theory
2 Introductidg to Lipid Technology
2 SLT430 Theory Chemistn{/ f Lipids and their applications
3
3 SLT440 Theory Lipid Processing Technology |
3
4 SLT440 Theory Production and Applications of Soaps,
4 Surfétants and Detergents
5 SLT440 Theory
5 Lipid Processing Technology Il
6 SLT450 Theory .%ential Oils and Cosmetics
6
7 SLT450 Theory @chnology of Oleochemicals
7
1 SFP430 Laboratori\\ﬂipids Laboratory-I
1 y
2 SLP440 Labor th Lipids Laboratory-II
2 y?\
Course SLT4302 N\
code -
Course Introduction to Li'Cj‘d Technology
title
Scheme 2L: 1T: OP 3 credits 2 1 (1] 3
and \\
Credits Y
Pre- V
requisit (J
es .
Descript This course Wjll give an overview of
ion of applicatio Sof technology and
course engineerirx\principles in oil and lipid
industry ,
Objectiv 1 Understad the industrial chemistry of
es of oils, fatty acids, surfactants and
the oleoc icals.
course (w,em
2 Unﬁﬁtand the chemistry behind the oils,
lipids, essential oils.
3 Understand and explain the mechanism,
\‘gtpry and practice of oil extraction,

ﬁning and modification.

Syllabus 1 \General introduction to oils, fats, waxes 4 2 6

Q/and essential oils; Important Minor/ Non-

\\ triglyceride Constituents of natural oils

,O and fats; Separation and isolation of fatty

\ acids; Chemical properties of fatty acids

Q and their esters; Chemical analysis of oils
0

Glyceride Synthesis, acylation procedures, 4 2 6
Introduction and removal of protecting
V groups ; Advanced methods of analysis of
oils
3 Introduction to technology of oil and fat 8 4 12
production and edible oil processing;
Natural sources of oils and fats, domestic
and world production, trade and
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marketing of oilseeds and oils; Newer
sources of oils and fats; Oilseeds
processing; Recovering and production of
oils and fats from different sources like
palm oil, rice bran oil, etc.
4 Antinutritional constituents of oilseeds; 8 4 12
Newer techniques of refining of oils and
fats; Manufacture of butter, margarine
and ghee, Vanaspati, bakery a/ﬁld
confectionery fats and fatty fopd!;
Protection against auto oxidation ~
) 24 12 36
Suggest 1 The Chemistry of Oils and Fats: Sources,
ed Composition, Properties and Uses, Frank
books/ D. Gunstone, Blackwell Publishing Qd UK
referen (2004) M
ce /
2 Bailey's Industrial Oil and Fat)\Products,
Sixth Edition Vol. 6: Industrial and
Nonedible Products from Oils and Fats, Ed.
Fereidoon Shahidi, Wiley \nterscience
Publication (2005). A
3 Chemistry and technology,of oils and fats
by Prof. M. M. Chakrabarti, allied
publishers (2003).
Outcom On completion of the course, the students
es will be able to
co Ability to understand and explain the
1 constitution of Oils and Fats and their
importance U
co Ability to conceptyalize and develop the
2 different modes of 'derivatizations from
oils/ fatty acids.. W
co Able to understand fundamental
3 knowledge on| basics of post harvest
technology for oilseeds, chemistry
involved in.the oil /fat production and
refining .\
A L T Tota
N I
Course SLT43
code OSU
Course Chem@try of Lipids
title (
Scheme 2L:\ff’: oP 3 credits 2 1 3
and
Credits \
Pre-
requisit \Q
es ,\
Descript A¥Students will be able to understand the
ion of \Uindustrial chemistry of oils and fatty acids.
course “3| They will be trained with respect to basics
O of sources of oils, minor constituents,
\ physical and chemical properties of oils
Q and fatty acids, various derivatisation
M pathways and related analytical tools.
Objectiv | 1 [N
es of 1
the
course
2
3
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Syllabus 1 General introduction to oils, fats and 2 1 3
waxes: Chemical structure, sources and
composition. Classification of oils and fats
by source type, fatty acid composition and
drying properties. Statistics of Indian as
well as world production of commercial oil
seeds/ oil bearing materials, oils and fats,
importance as feedstock for food aﬁd
chemical industries. A V

fats: Oiliness and viscosity, densit nd
expansibility, thermal properties, oke,
fire and flash points, solubility ¥ and
miscibility, refractive index and ol ecular
refraction, adsorption spectra, /eectrlcal
properties, colour value.

2 Physical characteristics of natural o;t:%d 2 1 3

3 Fatty acids: Nomenclatu%a and 2 1 3
classification; turated,

monounsaturated, polyunsat \‘ated fatty
acid and essential fatty aér%s Physical
properties of fatty acids and their esters.
Polymorphism and crystal structure,

solubility, refractivity, tical activity,
spectroscopic propertiest
4 Important minor/ / ™ non-triglyceride 2 1 3

constituents of natukal oils and fats:
Phospholipids, galactolipids, sphingolipids,
diacylglycerols, _monoacylglycerols,
sulfolipids, Waxes’,\ sterols, triterpene
alcohols, and/( their esters,
tocopherols/tocotrienols, lipid-soluble
vitamins, hydrecarbons, pigments,
phenolic compounds etc.

Distillation, ¢rystallization and counter
current distribdtion. Methods of structure
determinatidn.

5 Separation a{}oisolation of fatty acids: 4 2 6

6 Hydrolysis and esterification: Acid-, base- 4 2 6
catalyzed ‘and enzymatic hydrolysis of
oils/fats, Fat splitting process.
Neutralg@tlon saponification, formation of
metalli¢'ysoaps. Acylation, esterification,
intereﬁ; rification, transesterification.

7 Cherrbc'al reactions of oils/fats and fatty 4 2 6
aci Estolide synthesis. Hydrogenation,
hal(ciig“enation, epoxidation, hydroxylation,
ozonolysis, metathesis. Thermal and
oxidative polymerization, Diels-Alder
ction, Stereomutation, double bond
\migration and cyclization.

8 | Glyceride Synthesis, acylation procedures, 4 2 6
introduction and removal of protecting
groups, 1-monoglycerides, 2-
O monoglycerides, 1,2-diglycerides, 1,3-
diglycerides, Trans fatty acids

s
N

S
A 24 12 0 36
Suggest 1 ,}\' Treatise on fats, fatty acids and
ed oleochemicals by O. P. Narula, Vol | &I,
books/ 'y Industrial Consuitants (India), (1994)
referen
ce
2 Bailey's Industrial Oil and Fat Products,
Sixth Edition Vol. 6: Industrial and
Nonedible Products from Oils and Fats, Ed.
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Fereidoon Shahidi, Wiley Interscience
Publication (2005).

Chemistry and technology of oils and fats
by Prof. M. M. Chakrabarti, allied
publishers (2003).

Outcom
es

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

Able to understand fundamental
knowledge on basics of post harvest f\ '/
technology for oilseeds, chemistry
involved in the oil /fat production andQ)
refining

Able to describe the plant and prog\sées
for oil/ fat extraction

Able to understand and explain tﬁa meaI
composition, upgradation of meal/ /cake
and antinutritional factors and
detoxification

LY
Able to explain the fat storage,Jauto
oxidation and spoilage g\

Q

0

T P Tota

Course
code

SLT4403 /\
/

Course
title

Lipid Processing Te\hr‘lology |

Scheme
and
Credits

2L: 1T: OP ,3\credits

O

Pre-
requisit
es

N
\J

Descript
ion of
course

fa
This course wijll'dive an overview of
applications of fechnology and
engineering principles in oil and lipid
industry

Objectiv 1
es of
the
course

Students will'understand the mechanism,
theory anq\practice of oil extraction.

)

They will'be able to explain refining of
oils/fatd, fat modification processes.

Unde(;tand and explain the mechanism,
they?y and practice of oil extraction,
refining and modification.

Syllabus 1

%?rage sampling, grading, cleaning,
shing, and heat treatment of oilseeds

"Mechanical expression, solvent extraction,

K1’ender|ng and other methods of

recoverlng oils and fats. Economic aspects
of these processes.

Specific methods for the production of
palm oil, palm kernel oil and rice bran oil.

Technical refining of oils for industrial
uses, detoxification and technical
products from oil cakes, edible products
from oil meals, synthetic fatty material.

Antinutritional constituents of oilseeds.
General methods of wupgrading and
utilization of oils, oil cakes and other
products, Protein concentrates and
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isolates from oil meal
6 Processes and equipment employed for 4 2 6
refining, bleaching, deodorization,
hydrogenation and winterization of oils or
edible purposes
7 Newer techniques of refining of oils and 2 1 3
fats
8 Composition and properties of these 2 1 3
spoilage during storage of fats, and f?z
products, protection against
oxidation :\(‘/
\J 24 12 0 36
Suggest 1 The Chemistry of Oils and Fats: Sources,
ed Composition, Properties and Uses, Frank
books/ D. Gunstone, Blackwell Publishing L.td, UK
referen (2004). C)
ce ,
2 Bailey's Industrial Oil and Fat)Products,
Sixth Edition Vol. 6: Industrial and
Nonedible Products from Oil d Fats, Ed.
Fereidoon Shahidi, Wiley \Interscience
Publication (2005). A
3 Chemistry and technology,of oils and fats
by Prof. M. M. Chakrabarti, allied
publishers (2003). /\
4 Fatty Acids in Industry@.‘w. Johnson, and
E. Fritz, eds., Marce ekker, Inc., New
York, (1989)
5 Oils and Fats Manual, Eds. A. Karleskind
and J.-P. Wolff, Vols. {,and Il, Intercept Ltd.,
Andover, U.K. (199@.
6 Fatty Acid and [lipid Chemistry, F. D.
Gunstone, Blagkie = Academic and
Professional, Lopdon, U.K. (1996).
/
Outcom On completiof of the course, the students
es will be able tp
co Understand and explain the constitution of
1 oils and fats\\and their importance as
feedstockffor food and chemical
industrief,\(KZ)
co Analyze\éﬁd illustrate the physical,
2 chemicalland stability characteristics of
oils and fats/ fatty
acids/ (K4)
co Un(?]r"stand the technical importance of
3 the minor constituents of natural oils and
fats.(K2)
co ggalement different modes of
4 rivatizations of oils/ fatty acids. (K3)
co \dentify and interpret the tools for
5 ,-kthemical analysis of oils and fats. (K3)
O\\, L | T | P |Tota
y |
Course . | SLT4404
code Q
Course ") Production and Applications of
title v\\ Soaps, Surfactants and Detergents
Scheme 2L: 1T: OP 3 credits 2 1 ] 3
and
Credits
Pre-
requisit
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es

Descript
ion of
course

Objectiv 1 Students will understand the

es of mechanism,theory and practice of
the Surfactant production.

course

2 They will be able to explain types of [
soaps,detergents and their formulations v

aY

Syllabus 1 Raw materials for the soap industry, 2 1 3
classification and selection oif:‘/ raw
materials, properties of soaps and ‘soap
solution. Testing and evaluationj_)Iindian
Standard Institution methods, /essential
oils and other ingredients for soaps.

2 Phases in soap boiling, \?rocesses 2 1 3
employed in the manufacture, lof soap,

various types of soaps cleaning
preparations i

3 Detergents, their classjfication, raw | 6 3 9
materials, processes, an \S)Iants for the
manufactures of deterge for domestic
and industrial consymption, product
evaluation, Indian Standard Institution
Methods, essential ils and other
ingredients for detergents.

4 Plant & processes for the production of 4 2 6
important anionic, non-ionic, cationic and
amphoteric surfactépts.

5 Fluorinated surfa%ants, new generation 4 2 6
surfactants suchyas Gemini surfactants,

silicon surfactahts and sugar based
surfactants. ,6

6 Fluorinated s@factants, new generation 2 1 3
surfactants such as Gemini surfactants,
silicon surfactants and sugar based
surfactants,

7 Applicatiorl,  of soaps, surfactants and 4 2 6
detergen in food, pharmaceuticals,
textile, leather, surface coating, adhesives
and other industries

N 24 | 12 | 0 | 36

N

Suggest | 1 Soaps by Prof. J. G. Kane
ed a‘ef

books/ \\
referen r}

ce \

2 JJreatise on fats, fatty acids and
,.koleochemicals by O. P. Narula, Industrial
{/ Consultants (India), Vo. | & Il (1994)

3 ~i| Fats, Oleochemicals and surfactants
O challenges in 21 st Century by V. V. S.
\ Mani and A. D. Shitole, Oxford and IBH
0 Publishing Co. Pvt. Ltd. (1997)
N

0) Manufacture of soaps, other detergents
,\b\ and glycerin by E. Woollatt, John Wiley
) and Sons (1985)

Outcom On completion of the course, the students
es will be able to

co Able to describe the plant and processes
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1 for soaps, surfactants and detergents
extraction
co Able to understand and raw materials and
2 formulations of common types of
surfactants, soaps and detergents
co Able to explain new generation of
3 surfactants and quality standards of
soaps, surfactants and detergents
co Able to explain the industrial application’§1
4 of soaps and surfactants A v
Q)V L T P [ Tota
. |
Course SLT4405 "V
code A
Course Lipid Processing Technology 11\ )
title /‘/)
Scheme 2L: 1T: OP 3 credits | 2 1 0 3
and
Credits \\
Pre- NV
requisit \
es 0N
Descript O\
ion of
course /\
Objectiv 1 ( ‘
es of \\J
the
course A\ o
2 AN
V
Syllabus | 1 Fat splitting: Hydtolysis of oils and fats; 7 2 9
composition of} partially split fats,
Technology ofmsfat splitting, Effect of
temperature, sture, catalyst and ratio
of reactants in/hydrolysis of fats; degree
of splitting; ,
2 Fatty acid fractionation: distillation, 4 2 6
crystallizatigh, high purity fatty acid
products Blends, etc
3 Hydrogermation of oils: Significane of 7 2 9
hydrogﬁtion, Catalysts for
hydrogenation, kinetics of reaction, effect
of opgrating parameters on Kkinetics,
selecliyvity and isomer formation, trans fat
replacement solutions and technology,
worl@wide trends & regulations.
4 Production of fatty alcohols 4 2 6
5 Production of bio diesel and green diesel 4 2 6
LY 26 10 0 36
()
Suggest 1 /1 'M.M Chakrabarty. Chemistry and
ed \‘UTechnoIogy of Oils and Fats. Allied
books/ ~¥| Publishers Pvt. Ltd. New Delhi
referen O
ce D
2 \) Treatise on fats, fatty acids and
() oleochemicals by O. P. Narula, Industrial
o Consultants (India), Vo. | & Il (1994)
3 Bailey's Industrial Oil and Fat Products,
Sixth Edition Vol. 6: |Industrial and
Nonedible Products from Oils and Fats, Ed.
Fereidoon Shahidi, Wiley Interscience
Publication (2005).
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4 Hydrogenation of Oil & Fat Edited by
H.B.W. Patterson Applied Science
publishers (1983)

5 Gupta, M. K., Practical guide to vegetable
oil processing. AOCS Press, 2008 Urbana,
lllinois.

6 Fats and oils, Formulating and Processing
for Applications, 3rd Edition,2009, Richard
D.O. Brien. N,

7 Fats and Oils Handbook, Michael BockiscH,
1st Edition, 1998, AOCS Press ,\Sf/

\)
Outcom ’:/
es a

co U

1 F/}

co

2 =

Cco N\

3 \0

co

4 N

O\ T P | Tota
I
f
Course SLT4506 N
code
Course Essential Oils and Ct{\s/metics
title
Scheme 2L: 1T: OP 3 credits 1 0 3
and N\
Credits ‘(/
Pre- \
requisit \\’
es O
Descript
ion of (/
course ¢
Objectiv | 1 '\V
es of N
the Q
course 0,

2 Students Will understand the chemistry of
cosmetles products, raw materials and
other (ﬁ\gredients required and their
signifigance in cosmetics formulations.

Syllabus 1 Essential oils: extraction from different 2 8
so&rces, separation and purification.
flurage, Maceration, solvent extraction,
sUpercritical extraction, water distillation,
() ater steam distillation and steam
/1, distillation. Analysis of essential oils for RI,
\</optical rotation, density, solubility, boiling
.| point, melting point.
2 \J | Characteristics and composition of Indian 2 8
\ essential oils like sandal wood oil, pine ail,
Q cedar wood oil, palmrosa oil, patchouli,
Q mint, clove, cardamom, cinnamon leaf
v oils, coriendor oil, ajwan, cumene,
1 vetivert, eucalyptus, rosha oil, citrus oils,
orange oils, rose, jasmine juichameli oils
etc. Role of essential oil in aroma therapy.
Stability  studies of essential oil.
Evaluation and testing of essential oils by
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sensory hedonic and substantively and GC
tests.

Common ingredients used in cosmetics,
surfactants, additives, antioxidants,
preservatives. Equipments, plants and
machinery used for manufacture.

Formulations of different cosmetic creams
such as hair care products, skin creams,
Shaving products, after shave produ
Aerosol cosmetics, perfumes and aronrratl'é
products ~

Evaluation and Efficacy of cosmietics
products. Stability tests and ;ﬂ’cyﬂuct
specifications

Concept of product design, labeling,
claiming and claim support understanding
of current needs, translation (\)f/current
needs to products <\

N\

26

10 0 36

b Y

Suggest
ed
books/
referen
ce

W\
Essential oils (Vol. | to VI) by Gyenther E.
O

Modern  Cosmetics / by  Thomssen,
Universal Publishing Cogporation (1951)

Formulations and functions of cosmetics
by Jellinek, Wiley Interscience 1970)

Hand book of Cdsmetic Science and
Technology, Third Eglition, André O. Barel,
Marc Paye, Howard\. Maibach

Cosmetics, Sciénce and Technology,
Edward Sagarin, 957

Perfume and flavour materials of natural
origin by Arctander S.

Outcom
es

W

Discuss nopé€l process of extraction of
essential gils from various natural sources
and diffepent types of Essential Oils. (K5)

Select th& various ingredients and
manufacturing processes for various
cosmetics.(K4)

co

Deve(9p formulations of different
costetics products (K3)

co

Summarize stability analysis of cosmetic
formulations . (K3)

\Q\

T P Tota

Course
code

E‘JSLT4507

Course
title

/Technology of Oleochemicals

Scheme
and
Credits

2L: 1T: OP 3 credits

Pre-
requisit
es

Descript
ion of
course

Students will understand the chemistry
and technology of Oleochemicals involved
while processing and manufacturing
various Oleochemicals. They will be able
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to explain its synthesis, applications in
various processes, evaluation techniques
and schemes according to the chemistry
involved.

Objectiv 1
es of
the
course

N

AV

Syllabus 1

Glycerine: Processes for treatment of s ¥
sweet water and spent soap lye, Q)
Manufacture of glycerine from naturQl/
sources. Synthetic glycerin, grades, of
glycerin, properties and utiIization@‘
glycerine M

Products obtained by interesterification,
hydrogenation, oxidation and\\pyrolysis.
Metallic soaps. \\

Technology of drying oils and, resins

Alkyd resins: Fatty acid route,'mono
glyceride route, solvent pro¢ess,
fusion process, classificatioohof alkyd
resins according to oil len (short/
medium/ long oil), choiqé\of polybasic
acid, etc.

Miscellaneous fat-based produced:
Manufacture and utilization of
nitrogen, phospharqus and sulfate
containing products®,

Applications of olgochemicals in food,

pharmaceutical, Q

textile, plastic,\* leather and other
industries d

PN

24

12 0 36

Suggest 1
ed
books/
referen
ce

4
Glycerin, Key @smetic ingredient by Eric
Jugermann, Marcel Dekker Inc., (1991)

¢
A

oleochemiicals by O. P. Narula, Industrial

Treatise ,'on fats, fatty acids and
Consulig"/cs (India), Vo. | & 1l (1994)

Recent advances in chemistry and
technology of fats and oils by R. J.
Hamilton, Elsevier Applied Science (1987)

Natdral fatty acids and their sources by E.
H. Pryde

E@ﬂiy Acids by Markley K. S. Vol. | to IV,
bert E. Krieger publishing Co. (1973)

MFatty acids in industry by R. W. Johnson,
arcel Dekker Inc. (1989)

/Fats, Oleochemicals and surfactants
challenges in 21st Century by V. V. S. Mani
and A. D. Shitole, Oxford and IBH
Publishing Co. Pvt. Ltd. (1997)

Manufacture of soaps, other detergents
and glycerin by E. Woollatt, John Wiley
and Sons (1985)

Outcom A
es

Able to understand the basic process of
manufacture of different oleochemicals

(K2)
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co

Select appropriate process for the

2 manufacture of oleochemicals (K4)
co Summarise about advance method of
3 analysis of oleochemicals. (K3)
co Select Specific method for the
4 identification of particular oleochemical
and understand its properties. (K4)
T P Tota
/\l/ I
Course SLP4401 nY
code (\V
Course Lipids Laboratory-I p\J
title V
Scheme OL:0T: 4P 2 credits A\ ' 0 4 2
and J
Credits L
Pre- !
requisit
e N
Descript This course will introduce tha/student to
ion of analytical techniques use for lipid
the characterization, comQ\on lipid
Course transformations, soap;\) detergent
synthesis, etc. p
Objectiv 1 1. Students will understqnd and interpret
es of the analytical numbers in testing of oils
the and fatty acids adulterétfon of oils
course
2. Apply and infeQ‘ the physical and
chemical testing of\oils, fatty acids and
oleochemicals
Syllabus 1 Analysis of Qils an@‘ Fats: Acid value, 24 24
lodine value, Sap@nification value,
Hydroxyl value, Peroxide value, anisideine
value, Soap s analysis/unsap matter,
Ash content
2 Determinatign of physical and chemical 12 12
characteris{x of Vanaspati, margarine,
ghee and waxes
3 To detect £astor oil and soyabean oil 12 12
mixture using TLC, Detection of
adulterK n oils/ Identification of Qils in
mixtur:
4 Acid Olljanalysis: FAME-GC analysis
5 Analyisis of Butter: Salt content, TFM, MP
. 0 48 48
Suggest 1 Bajldy's Industrial Oil and Fat Products,
ed Sixth Edition Vol. 1:Edible Oil and Fat
books/ Sré) ucts:Chemistry, Properties, and
referen alth Effects, Ed. Fereidoon Shahidi, John
ce (Wiley & Sons, Inc., Wiley Interscien
2 /1 Fatty Acids by Robert Johnson
3 \'{ Fats and Oils Handbook by Bockisch
| Michael
4 \J | The Chemistry of Oils and Fats: Sources,
\ Composition, Properties and Uses - Frank
Q D. Gunstone, Blackwell Publishing Ltd,
5 Q‘ Manual of methods of analysis of foods
o (oils & fats) -FSSAI Handbook (2015)
Outcom On completion of the course, the students
es will be able to
co Analyze and evaluate physical
1 characteristics of oils like specific gravity,

refractive index, color, viscosity etc. (K4)
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co Evaluate properties of oils, fatty acids and
2 oleochemicals like acid value, sap value,
iodine value, oxidation, crystallization,
oxirane value, amine value etc. (K5)
co Interpret the analytical numbers in testing
3 of oils and fatty acids, adulteration of oils
T P Tota
|
Course SLP4402 A
code A v
Course Lipids Laboratory II v
title AQ)
Scheme OL:OT: 4P 2 credits ' v (i} 4 2
and
Credits r\_,
Pre- Lipid Lab 1, Lipid Processing Techiiology I,
requisit Production and Applications of” Soaps,
es Surfactants and Detergents .«
Descript \\ '
ion of Y
the \
Course N
Objectiv | 1 O\
es of
the &
course {
2 W
3 N\
4 AR
1'\‘
Syllabus 1 Solvent Extraction; 'oil extraction from oil 0
seeds (\
2 Aqueous Extract@n: oil extraction from oil
seeds )
3 Hydraulic Exp@ﬁhg: oil extraction from oil
seeds
4 Refining Of Cgude Edible Qil:
physical/chemical refining of oils
5 Double Sol#ent Extraction: oil extraction
from oil seeds
6 Wax prod?ésing and analysis:
Crystallization process, oil content
7 Splittingof Purified Wax
8 Analysls of Detergents: Foaming, wetting
test, Suirface tension, active matter
9 Analysis of Soap: TFM, Glycerol Content
10 Splitting of vegetable oils to get MAG,
DA FA and the analysis using HPLC
! 0 0 0o
x -
Suggest 1 { Bailey's Industrial Oil and Fat Products,
ed Q/ Sixth Edition Vol. 1:Edible Oil and Fat
books/ \\‘ Products:Chemistry, Properties, and
referen O Health Effects, Ed. Fereidoon Shahidi, John
ce d Wiley & Sons, Inc., Wiley Interscien
2 "~ | Fatty Acids by Robert Johnson
3 [.X Fats and Oils Handbook by Bockisch
O Michael
4 ?‘ The Chemistry of Oils and Fats: Sources,
Composition, Properties and Uses - Frank
D. Gunstone, Blackwell Publishing Ltd,
5 Manual of methods of analysis of foods
(oils & fats) -FSSAI Handbook (2015)
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SP Course Course Type List of Subjects
# Code Code
(I0CB) (MAR])

1 SFT320 SFT420 Theory Introduction to Food Technology

2 gFT330 SFT2430 Theory Biochemistry/Microbiology

3 éFT340 SFT1440 Theory Food Chemistry

4 gFT340 SFT}MO Theory Food Pél'essing and Technology |

5 gFT340 SFT440  Theory  Food mgredients and Additives

6 gFT350 SFTF:150 Theory Fow&rocessing and Technology Il

7 gFT350 SFTb;lSO Theory Food Packaging Science and Technology

7 7
1 SFP330 SFP430 Laborator \E\dod Analysis Laboratory

2 2 y \
2 SFP340 SFP440 Laborator,\ ood Processing Laboratory
2 2 Yy N\

0

Course A
cour SFT4302 \(/

Course title Introduction to Food Technology
Scheme 2L: 1T: 0P +\'3 credits 2 | 1| 0| 3

and Credits p

Introduction to Biological Sciences and
Bioengineerind (BST 4202),
Biochemistry &'Microbiology (SFT 4201)

N
Understand () the significance food
science, te(cynology and processing

Pre-
requisites

Objectives
of the 1
course

Understapd reasons for food spoilage
and methoads of food preservation used
2 for variQus food systems especially for
perish@e foods such as dairy, fruit
vegetable, poultry etc.
Undelstand chemistry of food
conétuents, additives, functional
prdperties and importance of product
aqgmbutes in sensory evaluation of foods
L
ftroduction to basic concepts of
.¥hysical and microbial food spoilage.
rinciples of food preservation,

la
Syllabus 1 \ strategies to preserve food by thermal 6 3 9
b (blanching, canning, pasteurization,
sterilization), chemical preservation,
\Q/ water activity reduction.
) Food preservation by irradiation,
) fermentation, Hurdle technology:
principle, methods and equipments 4 2 6
used. Examples from perishable foods -
fruits vegetables, meat -poultry etc.
Chemistry of food constituents such as
carbohydrates, proteins, lipids. Other
food additives such as gums, emulsifiers
3 to impart desired texture and functional 6 3 9
properties to processed food. Basic
information on sensory evaluation of
food.

N
o

e
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Some important methods of food
processing and other unit operations
such as size reduction, retorting,
extrusion, baking, frying, membrane
concentration. Some examples from
Indian traditional foods will be illustrated
from various commodity eg. Shrikhand,
Chapati, pickles, bhujiya and mithai.

N

24

12 0 36

Suggested
books/
reference

vV
Food Processing Technology by P. AV
Fellows

Food Science by N. Potter M

g

W(N

Food chemistry by Meyer v

Handbook of Food Engineering'by R.P.
Singh and Heldman M

Outcomes

/
On completion of the d{urse, the
students will be able to \\

Cco1

Gain the ability to perform‘the root
cause analysis of any foorS\spoilage

Cco2

Ability to develop the strategies to
preserve the food products

co3

Understand the constitbents of food and
their functional role iR _quality of the
food product. [

co4

Extrapolate the knoéw'(edge gained about
unit operations in developing the
processing opera\ions for various food
products. N\

/)C_

T P Total

Course
code

b
SFT 4201 (\\/

Course title

)
Biochemi5tFy/Microbiology

Scheme
and Credits

N/ .
2L: 1T: (?.P 3 credits

Pre-
requisites

Introduét(*tfn to Biological Sciences and
Bioengijreering (BST 4202)

Objectives
of the
course

Understand the significance of
Bioch@histry and Microbiology in Food
tec }\ology, pharmaceutical sciences

and, lipids

Able to connect biological pathways to
digestion and drug action.

derstand and apply the principles of
(ehzymes to human system.

now and explain morphology, diversity,
cultivation methods, physiology and
metabolism of microorganisms

(6}

Apply microscopy and staining
techniques to study and differentiate
different microorganisms

Syllabus

/
N

Prelude: Introduction to basic concepts
of biochemistry and microbiology

Y-

1
\\'
:

Human digestion and absorption-
metabolic pathways and energy yield for
breakdown of carbohydrates; electron
transport chain and coupled oxidative
phosphorylation; Pathways for
breakdown and synthesis of fatty acids
and lipids; Metabolism of proteins and
amino acids; Inborn errors in

12
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metabolism; Metabolism of drugs; Types
of hormones and their role

Enzymes- definition, structure, function,
nomenclature, classification. mechanism
of action, specificity; Enzyme kinetics
with focus on human digestive enzymes;
Enzymatic spoilage of foods and oils
(case studies). Enzyme activity
regulation (competitive, non compet[ﬁlive
inhibition); regulation of enayie
synthesis (repression, induction);
enzyme activity assay u®

Microorganisms-  Major  grodp of
microorganisms; pathogenic/ toXigenic
and spoilage organisms, beneficial
organisms used in /‘,ﬁdustrial
fermentations and food fermeéntations;
The human gut microbiota and
Prebiotics, Probotics;  Grewth curve;
Physical and chemical fac\t}ars affecting
growth and destruction\of microbes;
Cultivation of microbes /n 'lab, types of
media, enumeration _techniques and
identification techniqu@s; classical and

12

rapid microbiologicallanalysis methods
N

24

12

36

Suggested
books/ 1
reference

4
Prescott's Microbiolggy 11th Edition,
Joanne Willey, Kathleen Sandman,
Dorothy Wood; McGraw-Hill Education
(2019) "\

Microbiology, Ubelczar, McGraw-Hill
Education "~

Biochemistry,sJeremy M. Berg , Lubert
Stryer , Johnlymoczko , Gregory Gatto;
WH Freeman;)9th ed. 2019 edition

Principles bf Biochemistry, Albert L.
Lehninger, David L. Nelson, and Michael

M. Cox, Wley
N\

Outcomes

On co;;‘hpletion of the course, the
studepts will be able to

co1l

Undelistand and elucidate structural as
well metabolic role of different
matromolecules in the cell

co2

Evaluate and elucidate impact of
ifferent catalytic reactions involved in
etabolic pathway

co3

Evaluate and explain influence and
interactions of different metabolic
pathway on each other

co4

S
&

Know the cultivation/control methods for
diversity of microorganisms, their
physiology and metabolism

Total

Course
code

1o

SFT 4303

Course title

Food Chemistry

Scheme
and Credits

~<J
Je

2L:1T: 0P 3 credit

Pre-
requisites

Basics of organic and inorganic
Chemistry, Physical chemistry,
Analytical chemistry

Objectives 1

To understand basic physico-chemical
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of the properties and chemical structures of
course food components

To understand the importance and
mechanisms of the reactions of food
components taking place during food
processing

To understand the significance and
mechanisms of the reactions of food
components taking place storage ané‘\l
spoilage v

A
To think critically on the role of Waﬁﬁf
4 and its various forms in food
preservation A,

To understand the role of food v
constituents responsible for Q

5 nutritional/anti-nutritional, and-aesthetic
quality of foods (such as text\uré, flavor,
and color) <\

6 To apply course concepts ir%salving
problems related to food cefnstituents

Introduction to the constituents of foods:
Syllabus 1 Water in food systerns: Chemistry, 2 1 3
properties and food sighificance

Carbohydrates: /X Classification,
2 Physicochemical [ and functional | 6 3 9
properties of carbohydrates

Proteins: Classification, Physicochemical

3 . ; 4 2 6
and functional pr'QEpertles
Lipids: Classification, Physicochemical
4 and functional properties E 2
5 Minerals: Clasgication, Physicochemical | 5 1 a
and functionalproperties
Vitamins: ¥ Classification,
6 Physicochemical and functional 3 1 4
properties! /
7 Contaminants, Toxicants, and anti- 3 2 5
nutritional/compounds in food systems
A 24 12 0 36
Suggested Food Qhemistry - Belitz H.D, Grosch W,
Reference 1 and Sghieberle. P.3™ Edn. Springer Berlin
Books / Heigélberg
2 Food/Chemistry- Fennema O.R 2" Edn.,
Mafreel Dekker, New york. (1985)
Fdod Chemistry- Aurand LW and Woods
3 WE Avi  Publishing Company, Inc,
estport, CT (1973).
a Sugar Chemistry- Shallenberger, R. S.
/1 and Birch, G. G. AVI Publishing Co., Inc.
5 N Food Chemistry. Meyer. Cbs Publisher.
A | (2004)
Outcomes ny
Cco1 \‘\U Describe the various constituents
[ present in foods and their roles therein
AV Describe the mechanisms and
co \ significance of physicochemical
N reactions involved in food processing
0 and subsequent storage
TS Describe the mechanisms and
C63 significance of physicochemical
reactions involved in spoilage of foods
coa Explain the significance of water in food
quality, preservation and storage
CO5 Describe and demonstrate the role of
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food constituents on nutritional/anti-
nutritional and aesthetic quality of raw
and processed foods

CO6

Extrapolate the knowledge gained on
food composition to practical problems
in food quality

Total

Course
code

SFT4405 AV

Course title

|,
Food Processing and Technolagy |

Scheme
and Credits

A
2L: 1T: OP 3 credits ﬂ/

Pre-
requisites

Introduction to Food Technolog@
A

Objectives
of the 1
course

TN
To understand principles of fqod
processing and preservation

To acquaint post-harvest teghnology of
fruits and vegetables ~ \W

To analyse various processing methods
involved in plantation crops

W

To understand post-sla@hter processing
of meat and poultry products

To learn different cofnmercial processing
techniques for valué addition
e

\

Syllabus 1

Principles of food processing and
preservation; unit! operations in food
processing ( échanical separation
processes, fooQ“¥conversion operations,
material handling etc.)

Technology of fruits and vegetables
processing: Current scenario of
productior(stlf fruits and vegetables;
post-harve technology; minimal
processing; commercial canning of fruits
and \'rg{;etables; processing and
preserviation of  fruit beverages;
proces@ng of fruit preserves;
commn)ercial processing technology for
valu®, ‘addition.

12

H

Techrlology of plantation crops, herbs
and/spices processing: Processing of
mra,nor and major spices; extraction of
Ezrice oil and oleoresins; post-harvest
processing of plantation crops;

rocessing of medicinal and tuber crops;

y-products of plantation crops and
spices.

Sy
Sop

Technology of meat, fish, poultry and
egg processing: Meat processing
operations; egg processing and
preservation; processing of fish and
marine products; by-products of meat,
poultry and egg and their waste
utilization.

24

12

36

Suggested
books/
reference

Post-Harvest Technology of Fruits and
Vegetables: Handling, Processing,
Fermentation and Waste Management
by Verma LR and Joshi VK

Introduction to Spices, Planation Crops,
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Medicinal and Aromatic Plants by N.
Kumar and Abdul Khader

Meat, Egg and Poultry Science and
Technology by Vikas Nanda

Outcomes

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

col

Understand the basic knowledge of food
processing and value addition \,

co2

Asses various aspects of post-harve's\}ihg
operations ~

co3

Asses various aspects of post- /\U
slaughtering operations \

co4

/
Gather knowledge of spice progessing
equipment’s \J

Co5

Understand importance of by/product
processing and waste utilizatio

Q
\

T P Total

Course
code

SFT4506 \\J

Course title

Food Processing and féchnology 11

Scheme
and Credits

2L: 1T: OP icoedits

Pre-
requisites

'\
Food Processing angﬁ '/Ifechnology I

Objectives
of the
course

To understand the basics of various unit
operations in footj\processing
5\

To memorize prQ’S\essing and milling of
cereals A

To explore newer techniques used for
extraction of @leoresins

To differentiate various dairy products
and the edquipment’s used for its
processing

To learn, oﬁfferent commercial processing

technigues for value addition
Y

Syllabus

A
Rece dvances in product and process
develgpment; important aspects of
progess and equipment design for food
progessing; food plant layout;
CGMP/HACCP; process control; waste
meanagement in food processing

T 4

T{chnology of cereal processing: Grain
storage principles; grain storage

tructures; wheat milling; paddy
processing; parboiling and ageing of
rice; barley malting; sorghum, ragi and
oat processing; processing of cereals
and millets for food uses.

-

—

~ &

Technology of legume and oilseed
processing: Types of legumes and
pulses; nutritional changes during
soaking and sprouting of pulses;
methods used for removal of anti-
nutritional compounds; oilseed
processing; newer techniques in
extraction of oleoresins.

TR
’

Technology of milk and dairy processing:
Dairy developments in India; sampling
and quality testing of milk; processing
technology of dairy products; dairy plant
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cleaning and sanitization operational
details.

24

12

36

Suggested
books/
reference

Fundamentals of Food Process
Engineering, Toledo RT, 2000, Chapman
and Hall.

Chemistry and Technology of Cereals as
Food and Feed by Matz A

Postharvest Technology of Cereals, /\ ¥

Pulses and Oilseeds by M Chakravg(ﬂﬁy

Outlines of Dairy Technology by _\J
Sukumar Dey h,

v

Outcomes

5
On completion of the course, the
students will be able to M

co1

Understand the basic knowledde of food
processing and value addition,

Cco2

Develop an overall understa)qding of
cereal processing aspect v

co3

Asses various aspects of oilseed
processing operations [\

co4

Gather knowledge of d@?y processing
equipment’s 4

COo5

Understand importavme of by-product
processing and was(fe‘ utilization

\\J

Total

Course
code

SFT4405 (l\\

Course title

Scheme
and Credits

Food Ingredients and Additives
N
L:2 T:1 P:0 \} 3 credits

Pre-
requisites

Introductionito Food Technology, Food
Chemistryp,

Description
of the
Course

Course emphasis on the gaining
knowlege{pn different ingredients and
food aditives which are used in
process’{%g, preservation and storage of
food products for improved quality.
Cou s%/also give insight on the the
me%ﬁnism of actions of different food
additives, effect of processing
conditions on additives as well as about
he' legal standards and regulations for
fe use of food additives.

Objectives
of the
course

To understand the classification of food
M additives and ingredient

- g

/)

To understand the significance of
different food additives and ingredients
in food quality, preservation and storage

w

= 7

To understand the safety of use of food
additives and ingredients

-

\
R

To understand the effect of different
process conditions on stability of food
additives and ingredients

Syllabus

X
1

Ingredients used in food production and
their technology of production and
application

N

Additives used in food preservation such
as preservatives, antioxidants,
humectants etc. with respect to
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chemistry and food uses. Food colors
and dyes (Natural and synthetic) their
importance in processing, Food flavours
and taste enhancers in food processing.

Additives used as aids in food
processing such as sequesterants,
emulsifier, hydrocolloids, stabilizers,
anticaking and firming agents, flour
bleaching and maturing agents, /\l
sweeteners, acidulants etc, and their
functions in food processing and
storage.

12

Safety aspects of Food Additives! )
Tolerance levels & Toxic v
levels in Foods, Legal safeguar@Risks
of food additives. M

/

24

12

36

Suggested
books/
reference

Food Additives:
Detection and Estimati
Mahindru in 2008 A

Corporation, New Delhi. S.S.

Characteristics,
by S.N.
Publishing

Handbook of Food Toxieology by S. S.
Deshpande in 2002. Marcel and Dekker
AG, Basel, Switzerland.

Food Additives 2nd Edition By AL
Brannen, P M Davidpo , S Salminen, J H
Thorngate Ill in 2002(eds). Marce
IDekker Inc, New York.

Handbook of Food Additivies, 2ndedn, T
E Furia in 1972, (ed) CRC Press,
Cleveland, Ohiol ,

N\

Outcomes

On completia:h of the course, the
students will.be able to

col

Describe thévarious additives and
ingredientg used in food industries

co2

Understand the importance and
mechanigps of action of different food
additiveshin processing, preservation
and stexage of food.

co3

Understaning the safety of use of food
additives and ingredients

co4

Extrapolate the knowledge gained on
fodd additives and ingredients in food

industries

V

Total

Course
code

\\XSFT4507

Course title

Food Packaging Science and
Technology

Scheme
and Credits

2L: 1T: OP 3 credits

Pre-
requisites

Introduction to Food Technology

Objectives
of the
course

To understand the role of food
packaging in food preservation

To understand the nature of different
materials used in food packaging

To understand the various food
packaging applications with respect to
various food commodities

To understand different types of
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package testing methods employed to
evaluate quality, performance and
safety of food packaging materials

To understand various food-package
interactions and environmental issues
related to packaging

To understand newer food packaging
application technologies

N

Syllabus

'I
Introduction to food packaging; cause$
of food spoilage; factors affecting c}/d
spoilage; packaging as a method
preservation of foods; functions 6f food
packaging

12

Different materials used in food, )
packaging such as paper, glas$; metal
containers, plastics, . /
laminates/composites -~

Testing of various packagingymaterials
and packages for evaluation' of qualit

Food and Packaging material
interactions including mjgration,
scalping off-flavour; bi gradable
packaging

Newer packaging te¢hnologies-
VP/CAP/MAP; aseptit processing and
packaging; active and
intelligentpackagin

24

12

36

Suggested
books/
reference

\ 4
Packaging Media\by Paine F.A. Publisher:
Blackie and s&m Ltd., Bishop Briggs
(1977) O\

Food Packagirig'and Preservation: theory
and practice by Mathlouthi. M. Publisher
Elsevier ﬁ[\élied science publishers.
London(1966)

Outcomes

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

col

justify the role of food packaging in food
preseﬁbation

co2

desartbe different food packaging
matefials and their properties

co3

deé@ribe packaging of various food
cdmmodities

co4

mprehend food and packaging
aterial interactions

Co5

describe newer food packaging
M technologies

Total

Course
code

St

SFP4301

Course title

Food Analysis Laboratory

Scheme
and Credits

OL:0T: 4P 2 credits

Pre-
requisites

Introduction to Food Technology

Objectives
of the
course

To give students hands on training on
chemical analysis of specific food
products

N

To analyse and quantify chemically the
quality attributes of food

To identify adulterants and quality
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analysis of food

B

To train the students on different
biochemical assay for food products

Syllabus

Proximate composition in food

Analysis of milk and dairy products

Analysis of wheat flour

Analysis of tea and coffee .
Estimation of phytochemicals '\,

Analysis of Food adulteration

N |00~ WNE

f\ v
|
Discriminative and Descriptive Ser@&y
analysis of Foods A

Demo of colorimeter, texture anélyzer,

©| ®

DSC, etc. “
Demo of HPLC, GC-MS, etc. _\J

Bl b 0 (h(O(A(AAA
B A R | RO KRRPA

[
o

Demo of spray drier, extruder’,'§CFE,
Tray drier etc. \

[
[

Microbial assay

[
N

Enzyme assay

Suggested
books/
reference

AOAC International. 42003. Official
methods of analysis of AOAC
International. 17th yEd. Gaithersburg,
MD, USA, Associdtion of Analytical

Communities

Leo ML.2004. H;a’rlwdbook of Food
Analysis. 2nd Edition. Vol 1,2 and 3,
Marcel Dekker .\

(.\

Outcomes

On completion¥ of the course, the

students will be able to

co1

Demonstrateithe knowledge of redox
chemical re@tions to develop a protocol
for analysing“specific food attributes

co2

Interpret different chemical and
biochemital analysis specific to food

co3

Compar'e\iﬁrotocols on different types of
chemicahand sensory analysis in foods

Cco4

Apply and infer about the principles of
differ€mt enzyme and vitamin assays

0
N

Total

Course
code

0

™

Course title

Food Processing Laboratory

Scheme
and Credits

S1.:0 T:0 P:4
a)

2 credits

Pre-
requisites

Introduction to Food Technology, Food
Processing | and Il

Description
of the
Course

@("

—

~ &

Course will help to student to improve
their hands on handling different food
processing equipments. Also develop
understanding about food product and
process formulation in food industry.

Objectives
of the
course

/C//}’\

To analyze the integration of processing
in food formulations

(2 To design and develop the process flow
chart for any product development

3 To design the product and process
formulations in food industry

4 To evaluate the processing cost of any
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developed product

Preparation of tomatoes products

Syllabus 1 (minimum three types) . L 2 E

2 Preparation of fruit preserves from 0 0 8 8
selected fruits (minimum three types)

3 Prgpgratlon of selected bakery products 0 0 8 8
(minimum three types)
Preparation of fermented food product

4 (minimum three types) A "S 0 0 - B
Preparation of value added vV

5 poultry/meat/ egg products (minipim (1} (1] 8 8
three types) \
Preparation of fried products (minimum

6 three types) nrc) o o 4 4

7 Preparation of milk based foo@yroducts 0 0 a a

(minimum three types) .

Preparation of sugar based
8 sweets/traditional Indian c ction 0 0 4 4
products (minimum three,types)

Preparation of extrudate shpck products

9 e (1} (1} 48 48
(minimum three types) [\

10 Preparation of non-alco@blic beverages
(minimu three types),

11 Preparation of soy bé‘s\ed food products

(minimum three tyges)

Demostration and préparation of
12 dehydrated food product using spray,

cabinet or vaccum dryer
N

Handbook cl&f/ Food Products
Manufacturings:\ Principles, Bakery,

Suggested Beverages, .% Cereals, Cheese,

books/ 1 Confectionapy, Fats, Fruits, and

reference Functional/Feods by Y.H. Hui. 2007. John
Wiley & ns, Inc., Hoboken, New
Jersey, USA

Meat an\‘d’ Meat Products Technology
Including*Poultry Products Technology by
B.D. Sharma in 1999. Jaypee Brothers
Medigal Publishers Pvt. Ltd, New Delhi.

Ne od Product Development: From
3 Con&.ept to Market place by Fuller,G.W.
in 2011. 3rd ed, CRCPress,UK

Pr(e,servation of Fruits and Vegetables by
4 iridhariLal, G.S. Siddappa,G.L.Tandon
in 1998, ICAR,NewDelhi.

"\ Course Outcomes (students will be
Outcomes \\ able to.....)
0 Apply the knowledge of material
co1 7/ balance specific to different food
\ processing operations (K1)
Cco2 (\‘ Explain the major processing steps
.\) applied for food preparations (K2)
COB)\ Use different food processing equipment
N specific to the product (K3)
@4‘ Develop protocol for different types of
Qr food preparations (K4)
\ Apply the engineering principles to
COo5 design novel food product and
process(K4).
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Special Subject 1
Biochemistry and Microbiology
Course code SFT3201

Course title Biochemistry and Microbiology

Scheme and Credits 2L:1T:0P 3 Credits

Objectives of the This course aims to provide informafl?n on basics of biochemistry,
course structure and function of DNA and R’N/ , details about microorganism,
cell culture and cell cloning. Q

. . Total
Course title Detailed contents’ ota
V contact h

Biochemistry 1 Water and biomolecules. Introguction to biochemistry.
and Carbohydrates: Fundament?s of chemistry of
Microbiology carbohydrates. Monosacchari é%, oligosaccharides and
polysaccharides. Qualitative tests and color reactions.
Quantitative analysis. Biosynthesis.
Lipids: Fatty acids, waxes, s\ghospholipids, sphingolipids,
sterols and terpenoids. “Function and comparative
distribution of lipids. Bi(@ynthesis. Hydrogenation. Sap
value, lodine value, id value. Biochemical tests.
Lipoproteins and lipopglysaccharides.
Amino acids: pK, pl, s &(ture and chemistry
Protein: Structure a{u_gj function. Globular and fibrous
proteins. Enzymes ar\w‘d activity assay.
Qualitative and 'cku,antitative tests for amino acids,
proteins. Precipitation of proteins.
Solid phase peptide synthesis. Protein sequencing. Protein
metabolism. TraRsmutation, SGOT/SGPT, deamination and
decarboxylation}
Vitamins ano@ Co-enzymes: Structure and function.
Qualitative and quantitative analysis.
DNA and RNA: Structure and function. DNA - RNA -
Protein. : \J Sequencing. Fluorescence tagging.
Recombina\tion and repair. Gene and control of gene
expressi’\w. Operon.

2 History@ microbiology (focus on microscopy). Types of
microsgopes. Application of microbiology. Introduction to
cell cell classification as prokaryotes and eukaryotes.
Parts'of the cell. Tissue and its property.

3 Micreorganisms: types, structure and properties. Habitat,
mxﬁtion and cultivation. Motility.

ifferent types of staining techniques (with reference to
\':3 cteria): Monochromatic staining, Gram staining, Acid
ast staining, Capsule - flagella - spore - cell wall staining,

Negative staining.
@ Virus: Types and structure. Reproduction and cultivation.

& Oncogenic and HIV viruses.
4 O Cell culture: Isolation and identification of pure culture.
'\ Culture media and their types.

() Introduction to biosafety. Sterilization methods. Aseptic
%\ technique. Biocontainment. Disinfection and disinfectants.
?-
6

10

Mutation: Types and mechanisms. Mutagenic agents.

Evolution.
Cell cloning: PCR and DNA amplification, restriction 8

enzymes, DNA digestion, DNA ligation, transformation.
Gibson assembly. Recombinant cells and selection
markers. Vectors and plasmids. Competent cells. Reverse
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transcription. cDNA. Transfection. CRISPR technique. Cell
preservation.

Total 36
Suggested 1. Microbiology Concepts and Applications: M. ]. Pelczar Jr., E. C. S. Chan and
text/referenc N. R. Krieg
e books 2. Lehninger: Principles of Biochemistry: David Nelson, Michael Cox
3. Outlines of Biochemistry: Eric Conn and Paul K Stumf
4. Harpers Biochemistry: Robert Murray, Darylf\Granner
\
Special Subject 2: f\v v
Introduction to Food Technology Q)
Course code SFT3302 Ay
Course title Introduction to Food Technolo’@l
A
Scheme and Credits | 2L: 1 T: 0P 3 Credits)
A
Objectives of the This course aims to under d the fundamental concepts in food
course technology. The course will brd\ y explain the various thermal and non-
thermal processes adopted’in food industries to preserve the food
during storage and packagin
Course title Detailed Qontents Total
O contact
) h
1 Introduction to food p:‘qcessing of various foods including
dairy, bakery, agri cdmmodities and newer developments
such as fabricated feeds, functional foods, designer food, 8
nutraceuticals, probiotics and prebiotics. Concept of
personalized nutritrQn and special food for infants, women
etc. 2\
2 Thermal processiig principles; Inactivation Kinetics;
Process time caldulation; Retort processing; UHT; Advances 8
in food procéssing techniques both thermal and
nonthermal. E)g,t\\rﬂsion
Introduction 3 Ohmic heating/ pulsed electric field, high-intensity light
to Food pulses, radio/frequency heating, microwave, thermo- 6
Technology sonication, modified atmosphere, enzymic processing and
hurdle techhblogy etc.
4 High hyer‘static processing of foods. Effect on enzymes,
microorg@nisms in various food systems Equipment for 8
batch amd' continuous processing. Other applications of HPP
including’thawing
5 Recenti/developments in Food Processing with focus on
Indialﬁc\lndustry, Advanced Membrane Technology for water 6
and( liquid foods and effluent treatment., dehydration.
Freezing, VCRS, freezing time, Freeze drying
X Total 36
Suggested 1. Adyances in food and nutrition research by Steve L. Taylor, 2009
text/referenc 2. Hgg book of food and bioprocess modeling by Sablani S., Rahman M,
e books 2007
3. igod processing and technology: Principle and practice by P Fellows,
playlor and Francis, 2009
\U
Special Subject 3: ~
Nutrition and Nutrace Qals
Course code Q SFT3403
: Q
Course title ,\\ Nutrition and Nutraceuticals
Scheme and Credits 2L:1T:0P 3 Credits
Objectives of the This course aims to provide advance knowledge on various
course biomolecules showing health benefits and to make aware on various
sources and characterization of biomolecules showing health benefits.
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Also, to gain knowledge about the nutraceutical constituents present
in various food products and understand the extraction techniques of

plant-based nutraceuticals.
Total

Course title Detailed contents
contact h

1 Classification of food components based on nutritional
value, nutritional assessment of carbohydrates, proteins
and fats, recommended dietary intakenacceptable dietary
intake, nitrogen balance, protein eq’)ﬁfciency ratio, net
protein utilization. F\/

Basics of energy balance - Basal tabolic Rate (BMR),
Body Mass Index (BMI) and Standard Dynamic Action

(SDA) with special reference to nutraceutical industry.
2 Defining nutraceuticals. Natu type and scope of

nutraceuticals compounds ancf' heir classification based
on chemical and biochemical nature with suitable and

relevant descriptions. N\
3 Disease and Nutrition:

Functions of dietary fiber (§~s§uble and insoluble) in control
of certain disease conditigns like diabetes, cancer, heart
diseases etc. Effect of\drugs on ingestion, digestive
absorption & metabali of nutrients, Effect of food

nutrients & nutritional'status in drug dosage & efficacy.
Functional Foods d their applications: Role of

Isoprenoids, Isofl nes, Flavonoids, carotenoids,
Tocotrienols, polyunsaturated fatty acids, sphingolipids,
lecithin, choline.’,Terpenoids, whey and soy protein.
Vegetables, seec{% cereals, sea foods, milk, and dairy 9
products as Fungtional foods. Probiotics and prebiotics.

Role of nutracey\lticals with special reference to diabetes
mellitus, hypertension, hypercholesterolemia, cancer,

glands in th evention and treatment.
5 Nutraceutical/evaluation and testing: Biological testing

and bioa;%ays, preclinical testing, and clinical trials.

Nutrition and
Nutraceutical
s

Quality caeritrol and quality assurance of nutraceuticals.

Marketing*of nutraceuticals.
6 Nutritiohal genomics: Plants as bioreactors as a tool for

production of Nutraceuticals. ‘Tailor-made’ carbohydrates

and lipids of plant and non-plant origin. Transgenic plants

for che large-scale production of proteins for 5
pha(rfnaceutical and industrial uses. Commercial

trﬁgsgenic crops like herbicide resistant soybean, maize,
egetables, fruit crops, golden rice.

Total 36
Suggested - Brig fl')%-Flohé, J &amp; Joost HG. Nutritional Genomics: Impact on Health
text/ a isease.Wiley VCH. 2006.
reference - Cupp ) &amp; Tracy TS. 2003. Dietary Supplements: Toxicology and Clinical
books rmacology. Humana Press.
- Gibson GR &amp;William CM. Functional Foods - Concept to Product. 2000.
—,@)SSOJN. Angi-angiogenic Functional and Medicinal Foods. CRC Press. 2007.
-\Robert E.C. Wildman Handbook of Nutraceuticals and Functional Foods, CRC,
Q 2006.
Q- L. Rapport and B. Lockwood Nutraceuticals, 2nd Edition, Pharmaceutical
?‘ Press (2002).

Special subject 4
Food Chemistry
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Course code
Course title
Scheme and Credits

Objectives of the
course

Course title

SFT3404

Food Chemistry
2L:1T:0P 3 Credits

This course will be helpful to learn fundamentals of food chemistry and
understand the standards of identity based on authentic chemical
composition. Also, to understand ,the interactions of different
constituents within the food systems,|the various contaminants and
toxicants present in the food systems) lo apply knowledge to judge the

quality and authenticity of the foon
Total

Detailed contentgv contact h

Food chemistry and its role in{ food processing. Water:
Importance of water in foods/)Structure of water & ice, 6

Concept of bound and free water and their implications.
Browning reactions: Enzympatic and non-enzymatic

browning, advantages anid disadvantages, factors

affecting their reaction and\control. 6
Plant pigment: Importané\e, structure and properties of

plant pigments, chemic@ changes of in pigments during

food processing. &f 6
Flavour and aroma eof foods: Importance, structure and
properties of flavouring and aromatic components of

foods. N\

Food additives- d%‘initions, classification, and functions,

need for foqd,” additives, food preservatives,
classifications, timicrobial agents (types, mode of

action and their'application). 6

Nutrient suppléments & thickeners, polysaccharides,
bulking a @lts, antifoaming agents, synergists,
antagonists

Antioxidants™ (synthetic and natural, mechanism of
oxidation, (r)hibition), chelating agents: types, uses and 6

mode of @\(:tion.
Coloring™agents: color retention agents, applications and

levels of' use, natural colorants, sources of natural color

(plang?ﬂcrobial, animal and insects), misbranded colors,

colo traction techniques, color stabilization.

Fla hing agents: flavors (natural and synthetic flavors),

fl \Idr enhancers, flavor stabilization, flavor

egzapsulation. 6

Elﬁour improvers: leavening agents, humectants, and
questrants, hydrocolloids, acidulants, pH control agents

\\Ci)uf‘fering salts, anticaking agents.
S

1
2
3
4
Food
Chemistry
5
6
Suggested & wen
text/
reference

books ?_Q - Meye

weeteners: natural and artificial sweeteners, nutritive
and non-nutritive sweeteners, properties and uses of

various sweeteners in food products.
Total 36
Fennema, Food chemistry, CRC Press

Q Peter, Schieberle, Grosch, Belitz, Werner, Food Chemistry, Springer

r, Food chemistry, Indian

- Harish Kumar Chopra, Parmijit Singh Panesar, Food Chemistry, Indian
- Food Additives, 2" and, AL Brannen, PM Davidson, S Salminen, JH Thorngate

I, 20
- Hand
Cleve

About Integrated Master of
Technology Program

02 (eds). Marcel Dekker Inc, New York, pp. 1-9
book of Food Additives, 2™ edn, TE Furia, 1972, (ed) CRC Press,
land, Ohio.
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- Madhavi, Deshpande and Salunkhe, Food Antioxidants: Technological,
Toxicological and Health Perspective, CRC Press.

Special subject 5
Food Processing and Technology
Course code SFT3405
Course title Food Processing and Technology A
Scheme and Credits 2L:1T:0P 3 Credits Y
Objectives of the This course will be useful to ac@aint with principles of different
course techniques used in processing and, preservation of foods and to learn
various heat transfer related unit op/ei)rations in food processing.
. . Total
Course title Detailed contgn contact h
1 Material and energy bala in food processing
operations, Heat agvsfer Theory and 4
Applications. Conduction, c ection and radiation heat
transfer.
2 Thermal processing, erlllzatlon pasteurization,
blanching, thermal death\a}'ne F values, equivalent killing
power at other tempera@ures In-can processing, thermal 5
process calculations V{r canned foods, retorts. Types of
heat exchangers. %;b
3 Evaporation Theory: iling point elevation, Raoult’s law,
Duhring’s rule, Duhrihg plot, latent heats of vaporization.
Evaporation of he‘&\tvsen5|t|ve materials, heat transfer in 5
evaporators, va@\lum evaporation and evaporation
Food equipment.
Processin 4 Drying theory, drying characteristics, selection of dryers,
9
and different types\b‘f dryers and their working principles, food 5
Technology freezing theq(%gnd equipment, chllllqg.
5 Contact equiljbrium process, extraction process, rate of
extraction, stage-equilibrium extraction, solvent 5
extractlon(/ supercritical fluid extraction, extraction
equmer-\ Crystallization, crystallization equipment.
6 Size r&duction: Grinding, Cutting, Emulsification,
homogalzatlon energy concept in size reduction, Kick's
5
law, Rittinger's law, Bond’s law. Grinding and milling
eqw ent.
7 nlcal separations: Sedimentation and filtration,
brane separations, Sieving / Screening, Sieve 4
Iy5|s.
8 arboiling, Extrusion, Frying, Baking, Roasting, Puffing,
r%gitation and mixing, Irradiation and non-thermal 3
rocessing operations.
Total 36
Suggested - (lz Earle, Unit Operations in Food Processing, NZIFST (Inc.)
text/ - § . Toledo, Fundamentals of Food Process Engineering, Springer
reference - 43 G. Brennan, Food Processing Handbook, WILEY-VCH Verlag GmbH & Co.
books (Kgaa

A\, A.S. Mujumdar, Handbook of Industrial Drying, Taylor and Francis
Q Zeki Berk, Food Process Engineering and Technology, ELSEVIER

R
Special subject 6 ?‘

Packaging and Recycle Technology
Course code SFT3506

Course title Packaging and Recycle Technology
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Scheme and Credits

Objectives of the
course

Course title

2L:1T:0P 3 Credits

This course aims to understand the food packaging development,
packaging systems and analyze complex systems of food packaging.
Role of packaging in safety and stability of food materials and to

understand environmental concerns and life cycle assessment.
Detailed contents Total
contact h

Function of packaging, marketing (/:}pjwsideration for a

package and types of packaging. /Bgrrier properties of

packaging material, Packaging terials for foods. 7

Selection criteria of packaging madterials for raw and

processed food products. “

Machinery for Packaging. Paclﬁ?e labelling: functions,

nutrition labelling, ingredientp,(g aracterization handling 7

instruction, and regulations Packaging logistics.

Testing of various packagin aterials and packages for

evaluation of quality, for id% ification, for evaluation of

performance (barrier anrd, strength properties) for

transport worthiness, for blodegradability, for migration

etc; Package design; (f\hshioning materials; shelf-life

testing of packaged foo

Packaging materials f&r newer techniques like radiation

processing, microwaye\and radiowave processing, high

pressure processing,\CAP/ MAP and thermal processing as

retortable pouches,\ aseptic packaging; biodegradable

packaging; acti\(%. packaging; intelligent packaging;

migration; flavor s&alping.

Application of _anotechnology in food packaging,

environmental concerns and life cycle assessment.

Introduction @f Plastics Waste, Plastics Waste

Management,o Recycling of Rubber, Post Recycling

Operations,|Green plastics for food packaging, Faults and

Remedies in" Plastics Recycling process, Processing of

Thermo plé}tic Recyclate, Testing consumer responses to

new packaging concepts, Safety and legislative aspects.
Total 36

Food pzzkaging and preservation by M. Malthlouthi, 1994

Food Packaging Interactions by Risch. S. H. 1991

Handbook of Food Packaging by F.A. Paine and H.Y. Paine 1983

FoodzPackaging Technology (Vol.1 & 2) by G. Bureau and J. L. Multon,

19

H'g;%book of Package Engineering by Hanlon Kelsey & Forcinio

SFT3507

1
2
3
Packaging
and Recycle 4
Technology
5
Suggested -
text/ -
reference -
books )
Special subject 7
Recent Advances in Regulator}@; fairs
Course code b
Course title @

A
Scheme and Cred'Gs

Objectives of the\

course | Q\
4

Course title

Recent 1

About Integrated Master of
Technology Program

Recent Advances in Regulatory Affairs
2L:1T:0P 3 Credits

This course helps to explain the functional role and safety issues of
food contaminants and adulteration. To describe the hygiene and
sanitation in processing plant, equipment, storage and handling.

Also, to identify and analyze the critical quality control point in
different stages of production of food and thereby designing the
HACCP system.

Detailed contents Total
contact h
Indian Standards: 6
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Advances in AGMARK act and rules- Certification procedure, laboratory

Regulatory approvals and actions on non-compliance, appeals,

Affairs BIS- scope, definition, power and functions of BIS,
Licensing procedure, export and import laws and
regulations, Export (Quality and inspection) act 1963;
APEDA (Agricultural and Processed Food Products Export
Development Authority) & MPEDA (Marine Products
Export Development Authority introduction, act and rules,

functions and products monitored. (Q% r them briefly)
2 FSSAI 2006, Food Safety and Sta rds (Licensing and

Registration of Food Businesses, F/Q Products Standards
and Food Additives, Prohibition any Restriction of Sales,
Packaging and Labelling, Comaminants, Toxins and
Residues, Laboratory and Sam,g g Analysis) Regulation,
2011

Food Safety and Standards (Health Supplements, 6
Nutraceuticals, Food for Spedial Dietary Use, Food for
Special Medical Purpose, Functional Food and Novel Food)
Regulations, 2016 \

Food Safety and Standards (Food Recall Procedure,
import, Approval for &on-Speciﬁc Food and Food

Ingredients, Organic Fgod, Import) Regulation, 2017
3 Food Safety andO<JFandards (Alcoholic Beverages,

Fortification of Foo ood Safety Auditing) Regulation,
2018
Food Safety and Standards (Recovery and Distribution of
Surplus food) Regtilation, 2019
Food Safety and étandards (Safe food and balanced diets
for children in sQﬁooI, Labelling and Display) Regulations,
2020 \J

4 Introduction (%0 Food Regulatory Affairs in global
perspective@wdia (FSSAI), USA (USFDA guideline and
document, Rules and Regulation- 21 CFR), Canada,
Europe, Unﬁi;ed Kindom, Australia & New Zealand, South
Africa, uéE (GCC). International Food Laws: Codex:
Implica\n&ns on trade in light of SPS and TBT, 6
Alimentarius: Role of CAC and its committees,
IntrodycCtion to OIE and IPPC, Other International Food
Stan@rds (e.g. European Commission, USFDA etc). WTO:

Intrrg uction to WTO Agreements: SPS and TBT
Agreement.

5 Quality management and quality assurance: Total quality

anagement, good manufacturing practices, good

rggricultural practices, good laboratory practices; Quality

anagement systems, QSS; Quality circles, SQC; ISO

b system, Six Sigma.

ISO: I1SO 22000, 9001: 2008, PDCA cycle, Introduction,

Salient features, Certification & Auditing. FSMS Food
Safety Management System - 22000:2005, Introduction 6

'\ to the family of ISO 22000 standards, Comparison of ISO

() 9001:2008 vs. ISO 22000:2005.
W\ HACCP: Principles, implementation; Plan documentation,
v?.\ types of records; Auditing: Surveillance, audit, mock
audit, third party quality certifying audit, auditors and

lead auditors; Certification, certification procedures,
certifying bodies, accrediting bodies, international bodies.

6 Regulatory Compliance GMP-GHP requirements. 6
Food Industry IPR, Patents, Copyrights and Trademarks
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Suggested -
text/ -
reference
books

Special Lab 1

Food Licensing & Registration, Packaging & Labelling in

India.

Food Product Marketing, Import and Export regulations.

Total 36

Food safety by Laura K Egendorf, 2000
International standards of food safety by Naomi Rees, David Watson, 2000
Codex alimentarius by FAO & WHO, 2007
C. A. Roberts, “The Food Safety Information Handbook”, 2nd edition, Oryx
Press, 2001 f\{
R. H. Schmidt and G. E. Rodrick, “Food Safety Handbook”, 3rd edition, John

Wiley & Sons, 2005.
N. Rees and D. Watson, “Internatiop@ standards for food safety”, 1st
edition, Aspen publishers, Gaithersburgj/Maryland. 2000.

P. L. Knechtges, “Food safety: TheorQand Practice”, 1st edition, Jones and
Bartlett learning, UK, 2012.

Lawley, R., Curtis L. and Davis, J. TFH} Food Safety Hazard Guidebook, RSC
publishing, 2004.

Guide to US Food Laws and R&Q\Alations, 2nd Edition Patricia A. Curtis
(Editor) ISBN: 978-1-118-22778-@ Year 2013.

Q

1  To determine the moisture content of food products using ﬁ@rent methods

2 To determine the water activity of food products using d\(@érent methods

3 Quality analysis of food

products using colorimeter * \ \

0

4 To determine protein content of food products Q
v

5 To determine fat content of food products bo

Special Lab 2

1

WU
A
K

N\
To study the quality degradation kir\e\@és of food products using different methods of heating

2
To study the color degradation kic@ics of food products during different methods blanching
3
To study the textural properties of food products treated with different heating methods
4
To study the drying charac\tgstics of food products using different methods of drying
5
To study the moisture s@)tion isotherm characteristics of food products
’3\
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SP Course Course Type List of Subjects

# Code Code
(I0CB) (MAR]))
1 SRT330 SRT430 Theory Introduction to Pharmaceutical
2
2 SFT320 SFT420 Theory Biochemii\r,y and Microbiology

1

3

7

2 Technology

1

3

3 SRT340 SRT440 Theory Pharmﬁgbtical Chemistry

4 SRT350 SRT450 Theory Formd‘l?tion Technology and Drug

7 Deliyer
5 SRT350 SRT450 Theory Pha@aceutical Technology and Drug

6 6 Design
6 SRT340 SRT440 Theory Process Development for Fine Chemicals
4 4 &1 API

7 SRT340 SRT440 Theory

5
1 SRP340 SRP440 Laborator \’harmaceutical Analysis Laboratory

1

5

1

\ﬁatural Product based Pharmaceuticals

y N
2 SRP340 SRP440 Laborat@ Pharmaceutical Chemistry and

3

3 y Formulation Technology Laboratory

U

N\
.\\\

L T P | Tot
al

Course code

SRT4301 O

Course title

Introduction Q Pharmaceutical
Technology

Scheme and

2L: 1T: OP WV 3 credits

Credits ( O
)
Pre- Biochemistry/Microbiology (SFT 4201)
requisites .
Description This course will give an overview of
of course applications of technology and engineering

principles in Pharmaceutical Industry

Objectives of
the course

Know((he different drug categories
0

2N
U rstand basics of monophasics,
iphasics, topical formulation, aerosols,
bility testing

)

Syllabus

>7$eneral pharmacology (ADME, routes of

administration, MOA) with different organ
systems; Chemotherapy: Sulphonamides,
Diaminopyridines, Quinolones, B-lactam
antibiotics, Tetracyclines, Nitrobenzene
derivatives, Aminoglycosides, Anti-malarial,
Anti-fungal, Anti-tubercular, Anti-cancer
agents, etc.

12 6 18

Solubilization techniques; Monophasics
(Oral and Topicals) (solution, syrups, elixirs,
linctus, glycerites, nasal drops, ear drops,
etc.) , Biphasic, Ointments, Creams, Gels,
Suppositories, Aerosols - Suspensions and
Emulsions: Pre-formulation, Principles and
Stabilization techniques, Formulation
Development, Evaluation, Large scale

manufacture and packaging with focus on

About Integrated Master of
Technology Program
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equipment, Layout design and unit
operations; Stability Testing
3 Overview of Pharmaceutical Industry; 4 1 5
Classification of pharmaceutical dosage
forms and routes of drug administration;
Origin & development of the pharmacopoeia
- IP/BP/USP, Introduction to monograph and
Biopharmaceutics
/\‘_/ 24 11 35
Suggested 1 Remington-The Science And Practicé\Qf
books/ Pharmacy (Vol.1& 2), David B.Troy@ st
reference edition,2006, Lippincott Williams &Wilkins
vV
2 Pharmacology H. P. Rang, M. M.(Bale, J. M.
Ritter 5 nY
3 J. McMurry, Brooks/Cole, Organi¢ Chemistry
N\
Outcomes On completion of the coursé, ‘the students
will be able to
co Understand general principles of
1 Pharmacology including pharmacokinetics
and Pharmacodynamics?)
co Know the different drugcategories
2
co Conceptualize and deyelop monophasic,
3 biphasic and other products
co Explain stability evaluation and stabilization
4 of products \

O

L T P | Tot

N\
\\ al

Course code SRT4403 (\\/

Course title Pharmace{uﬁcal Chemistry

Scheme and 2L: 1T: OP™ 3 credits
Credits '
N\

Pre- Introduf\ﬁon to Pharmaceutical
requisites Technology,Biochemistry/Microbiology

the course classification, molecular mechanism of
ac , synthesis and SAR of (a) Anti-
infective agent (b) Anti-histaminic agent (c)
i-inflammatory agents (d) Drugs acting
oh the cardiovascular system (e) Drugs
\gcting on the hormonal system (f) Drugs
[\acting on the central nervous system

J
Objectives of | 1 To ;g;“ﬂaint students with nomenclature, 2 1|0 3

To train the students with the basics of
Medicinal Natural Products and
Phytochemistry

-~
Tor e

Syllabus 1 O Classification of Drugs; Molecular targets; 6 3 9
'\ Strategies in hit/lead discovery; Lead
0 optimization; SAR, QSAR; Drug design

f}z Overview of Antibacterial agents; 8 4 12
X Anitparasitic agents; Antifungal agents;

(’ Antimycobacterial agents; Anticancer
agents; Antiviral agents; Drugs Affecting the
Central Nervous System; Cholinergic Drugs;
Adrenergic Drugs; Analgesics
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3 Introduction to Anti inflammatory drugs; 6 3 9
Cardiovascular Drugs; Drugs acting on
hormonal systems; Other miscelleneous
Classes of drugs

4 Molecular targets, Enzymes as drug targets, 4 2 6
Receptors as drug targets, Target
identification methods

24 | 12 (O 36

)
Suggested 1 Foye's Principles Of Medicinal Chemis’tW W.
books/ O. Foye, Lippincott Williams & WiIkirﬁV 6th
reference edition, 2008. Q)

2 Burger's Medicinal Chemistry & Drlg
Discovery(Vol. 1- 6) A. Burger A@j M.E.
Wolff; John Wiley & Sons-New Jefsey, 6th
edition,2003 ')

Chemistry Wilson And Gisvold) Lippincott

/
3 Textbook Of Medicinal And CI;%grmaceutical
Williams & Wilkins, Philadelphia, 11

4 The Practice of Medicinal Gitemistry, C.G.
Wermuth, Academic Pres;‘,\, edition, 2008
\

5 Pharmaceutical Substariges: Synthesis,
Patents, Applications {N-Z) Kleemann Georg
ThiemeVerIag-StuttgAt. Thieme, 4th
edition, 2001 ([,

6 Dewick P.M., Medicindl Natural Products- A

Biosynthetic Approach,2 edition/2002, John
Wiley & Sons Ltd \ !

7 Quality Standards'of Indian Medicinal Plants,
all volumes, ICM
\\
Outcomes On completiofvof the course, the students
will be able,
co Classify drlf{gs based on different methods
1 .
co Explain SAR and MOA of drugs at the
2 moleculak level of understanding
co Apply pfinciples of drug discovery from hit
3 to Iea%}to preclinical molecules
co Thegretically predict absorption distribution,
4 metabolism and excretion of drugs and
related concept of prodrugs
\J
\( L T P | Tot
al
Course code 1\ SRT4507
Course title N\ Formulation Technology and Drug
()| Delivery
Scheme and /) [ 2L:1T: OP 3 credits 2 1|0 3
Credits A
(\
Pre- V Introduction to Pharmaceutical Technology
requisites ,\\

Objectives of To train the students with respect to basics

dosage forms and introduce novel drug
delivery systems

v
the course Q and application of Technology of Solid
2

To train the students with respect to basics
of validations and regulatory requirements
of pharmaceuticals
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3 To train the students with respect to basics
and application of Technology of sterile
pharmaceuticals

Syllabus 1 Introduction to tablets, Preformulation 6 3 9
considerations for tablet dosage form,
Granulation techniques, Direct compression;
Excipients in tablets; Tablets Formulation:
Unit operations, tablet punching: ph si';zs of
tablet punching, single punch and rgEry
tablet press, tablet tooling ; Tablet{€oating

2 Introduction to capsules; Preform;dl‘ation 4 2 6
considerations for capsule dosage form;
Hard and soft gelatin capsules: zfgrmulation
considerations, capsule manuf; 'eture
equipments, quality control tests,
packaging, Large scale manufacture,layout
design; Microencapsulationy®ral sustained
release and controlled release formulations
N\

3 Facility design for parenteral manufacture 6 3 9
with focus on air systems\HEPA filters,
environmental classes fok manufacture of
parenterals; Methods of,sterilization; Water
for Injection: Monogr@ph IP, methods of
preparation, quality(co trol tests, storage;
Containers and Closures for Parenteral
Formulations; Small\and Large volume
parenterals: Formulation (discuss various
dosage forms Iik'e\ olutions, suspensions,
emulsions, dry powders), Quality control,
Large scale manufacture and packaging
with focus on e:quipment, Layout design and
Unit operations

4 Introduction @) novel drug delivery systems 4 2 6
like Transdermal and Transmucosal(buccal,
sublingual, Nasal, vaginal, rectal);
Introductibp to cosmetics

5 Introdud@on to Quality by Design, 4 2 6
Validation, Documentation and Regulatory
bodies,for pharmaceuticals.

24 | 12 (O 36

4

Suggested 1 Remlrigton-The Science And Practice Of
books/ Ph acy (Vol.1& 2), David B.Troy, 21st
reference e\;@ion,2006, Lippincott Williams &Wilkins
2 Pharmaceutics: The Science Of Dosage
\EormDesign, Michael E. Aulton, 1998,
hurchill-Livingstone Dermatological

Formulations, B. W. Barry, 198, New York,
Marcel Dekker

o £

ICH Guidelines

~ Coated Pharmaceutical Dosage Forms, K. H.
Bauer, CRC Press, Boca Raton. Med Pharm.

Pharmaceutical Dosage Forms Vol. | & I,
Liebermann, New York, Marcel Dekker,
1996.

Ol w

-
(=)

Pharmacuetical Production Facilities: Design
and Applciations G. C. Co

7 Pharmaceutics: The Science of Dosage Form
Design. Michael E.Aulton, Churchill-
Livingstone, 1998
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Beotra’s Law of Drugs Medicins and
Cosmetics K. K. Singh, L. R. Bugga for the
Law Book Co.Pvt. Ltd. Allahabad

Indian Pharmacopoiea, British
Pharmacopoiea, United States
Pharmacopoiea.

Outcomes

On completion of the course, the stuc}@nts
will be able to v

Describe preformulation, formulation} unit
operation, large scale manufacturi@, layout
design of tablets A

Explain the coating polymers, techpiology
and equipments used for coatirvg\of tablets
and describe microencapsulat}p
techniques )

gelatin capsules, machiner ed for filling
hard gelatin capsules, procéss for soft
gelatin capsules W

J
Describe formulations for hagand soft

Describe preformulation, fofmulation,
evaluation, packaging, Ia'(\ge scale
manufacturing and faci@y design of
parenteral products ;

co

Explain basics of novel drug delivery
systems (

co

A J
Describe product ahd’process validation and
documentation required for the

pharmaceuticals, \ !
'\

v

M
A

T P | Tot
al

Course code

SRT4506 \
A

Course title

Pharmac%‘ﬁcal Technology and Drug
Design

Scheme and
Credits

2L: 1T: OC 3 credits
N\

Pre-
requisites

(Y
Pharmit&eutical Chemistry
1)

Objectives of
the course

Learh How physicochemical properties /
QSAR/ other computational techniques play
rolé/to design and optimize the structure of
Ieé‘gvs

Syllabus

Sor £

iscovery- Sources of

rugs/leads,Serendipity, random screening,
natural sources, analogue based design,
Rational drug design, Techniques and tools
in modern drug discovery, Introduction to
QSAR, SBDD and LBDD ¢ Concepts of
privileged structures and chemical diversity

\Ign\troduction to Historical and Modern Drug

0

0
Q
(

Physicochemical and Biopharmaceutical
Properties of Drug Substances: Lipinski rule
of 5, Concept of toxicophores, Insilico
calculation of log P, Modification of leads to
incorporate suitable ADMET properties
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3 2-D QSAR: History and development of 2-D 4 2 6
QSAR, Parameters - lipophilicity and related
parameters, electronic parameters, steric
parameters, other parameters, Quantitative
models - Hansch approach, Free Wilson
analysis, the mixed approach, Statistical
methods - regression analysis, partial least
square and other multivariate statistical
methods Design of test series in QSA/&-
Some examples of Hansch and otheg, v
methods

4 Molecular Mechanics and Energy \) 4 2 6
Minimization: General features offforce
fields, cross terms, force field
parameterization, Energy mini@zation -
non-derivative and derivative méthods,
applications of energy minimization
Techniques of searching the conformational
space: systematic search, Mgrite Carlo,
Molecular dynamics and disfance geometry

5 Docking by different techn\'ques 2 1 3

6 Pharmacophore Modellings Difficulties in 4 2 6
deriving a 3D-pharmac ore Techniques -
constrained systematic 'search, ensemble
distance geometry, efgwéemble molecular
dynamics and genetic algorithms
Incorporating additioral geometric features
into a 3D pharmacophore 3D database
searches using phqrmacophores.

5
7 De Novo and fragrment based ligand design 4 2 6
and 3-D QSAR roaches CoMFA and
CoMSIA, brief discussion on other methods
like MSA, RSAsgnd HASL methods,
Limitations afJQSAR

(} 24 | 12 (O 36

Suggested 1 Burger's Medicinal Chemistry, Drug
books/ Discover{\and Development. 7th Edition
reference Volume A1%9. By Donald J. Abraham, David P.

Rotella(\(—\ugust 2010

2 Practigal Application of Computer-Aided
DrughDesign, Paul S Charifson, Ed., Marcel
Dekker, Inc., 1997

3 Textook of Drug Design and Discovery,
Po@Krogsgaard-Larsen, UIf Madsen, Kristian
%?(omgaard, 5th Ed., 2016. Taylor and
Francis.

4 D QSAR in Drug Design: Theory, Methods
nd Applications, Kubinyi H Ed., Leiden
ESCOM, 1993.

B
N
5 0 Drug Development, Hamner C. E., Ed., 2nd
i) Ed., CRC Press, Boca Raton, 1990

6 Advanced Drug Design And Development: A
Medicinal Chemistry Approach, P N

'\ Kourounakis, E. Rekka, 1st ed., Taylor &
Q Francis, Year: 1994
Q A ]
Outcomes 'S
co Understand basics of QSAR, for applications
1 in drug design
co Understand basics of physicochemical
2 properties of drugs and their implications
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co Design new potential therapeutic molecules

3 using structure based drug desig
co Design new potential therapeutic molecules
4 using ligand based drug design
L T P | Tot
al
Course code SRT4404 ,
Course title Process Development for Fine /| '
Chemicals and API N
Scheme and 2L: 1T: OP 3 credits \J
Credits 4
Y
Pre- Introduction to Pharmaceutical Technology,
requisites Pharmaceutical Chemistry [y
Objectives of 1 To understand the principles of chemical
the course process development for APlL.and fine
chemical N
2 Acquire the knowledge of Green Chemistry,
Process Safety and Hazarc}B\
A
m\
Syllabus 1 Principles of Process DeVelopment for API'S: 8 4 12
Background informat/&n, Literature search

methodologies for the development of API's
and Intermediates,\Selection of best route
for the synthesis/manhufacture of APl (Green
processes), Proce‘s\s‘safety, MSDS, Safety
laboratory data ,\

2 Status of pharmaceutical industry: Status of 2 1 3
bulk drugs, natUral products and
formulations iryIndia vis-a-vis industrialized
nations ~

3 Chemical Téchnology of Selected APIs: Case 4 2 6
studies with emphasis on rationale for
selection of routes, raw materials, process
control methods, pollution control
procedu&és, polymorphs, safety, etc.

4 Chemistry and Technology of Fine 4 2 6
Chemigals: Introduction, Role of Catalysis,
Ato conomy, Alternative Reagents and
Catgbsts, Multiproduct and Multipurpose
Plafts (MMPs), Reactors for fine chemicals,
Safety Aspects of Fine

Chemicals

5 Sélected Fine Chemical Technologies with 4 2 6

\\gxamples: Alkylation, Halogenation,

xidation, Reduction, Esterification,
Nitration, and Hydrogenation

=N

to optimizing reactions, Minimizing impurity
formation by indentifying impurities first,
Method development for separation,

\
6 O Impurity Considerations: Introduction, Steps 2 1 3

O Synthesis and Isolation of impurities and
,\\ their characterization
A / 24 |12 | O 36
Suggested a Levenspiel, O. Chemical Reaction
books/ ( Engineering; 3rd ed.; John Wiley & Sons,
reference New York (1999)
2 Gadamasetti, K., Process Chemistry in
Pharmaceutical Industry; 1st ed.; CRC Press,
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London (1999)

Anderson, N. G.; Practical Process Research
& Development: A Guide for Organic
Chemists; 2nd ed.; Academic Press, London
(2012)

Harrington, P. J.; Pharmaceutical Process
Chemistry for Synthesis: Rethinking tfie
Routes to Scale-Up; Wiley, London (20%1)

A. Cybulski M.M. Sharma R.A. Sheldon/].A.
Moulijn;Fine Chemicals Manufactu
Technology and Engineering, ElseVier
Science & Technology Books, (2001/)

\

Outcomes

A
On completion of the course, fh% students
will be able to \

co

Understand the principles of\‘dgocess design

along with selection of diffe\}ient routes.
\

co

Get insights of underlying technologies in
the manufacturing of var‘{bus APIs

co

fa
Differentiate between, thé bulk drugs and
fine chemicals and stiate their various
applications in industry and daily life

co

Explore the proces%\gf manufacture of
variety of fine chemicals

U

N

L T P | Tot
al

Course code

SRT4405 \\‘

Course title

Natural Pro(quct based Pharmaceuticals

Scheme and
Credits

2L: 1T: OPbV 3 credits

4

Pre-
requisites

Pharmaceutical Chemistry, Process
Developntent for Fine Chemicals and API

Objectives of
the course

To make students familiar with natural
produ€ts, its important and total synthesis
strat(éies

To riiake students familiar with ayurvedic
pr?ﬁuct, its formulations and regulatory

delines as well as government policies
far the development

Syllabus

JRole of Natural Products in New Drug

Discovery: few selected NPs, with different
pharmacophore, its source, purification and
its drug target interactions, Case studies of
taxol, artemisinin, etc

20

Potential uese of natural products: Plant-
derived molecules for perfumery, cosmetic,
agrochemicals, dyes and pigments

/\7’

Overview of total synthesis and biomimetic
synthesis of natural products with
importance in drug discovery, Selected
examples of retrosynthetic pathways of
Natural products such as calanolide,
colchicine, camptothecin
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Introduction to Ayurveda: History of
Ayurveda and herbal drugs, Global
Ayurvedic Medicine Market: Size, share,
trend and forecast including organic herbs &
extracts (NOP, USDA etc.)

Ayurvedic/Polyherbal Formulations (PHF):
Types of Ayurvedic formulations, single herb
vs polyherbal formulations, Advantages and
challenges associated with PHF, Preparation
and detoxification methods for Ayur)medic
formulations, CCRAS Guidelines for,
Ayurvedic Formulation

Amendments in Drugs and Cosmeétic Act for
quality control of Ayurvedic meg\a es

Government policies and |n|t|a§|ves for
development of Ayurveda: Introductlon to
Ministry of AYUSH and its Allied
Organizations like Pharmacodpdeia
Commission for Indian Medijtine &
Homoeopathy, Central Council for Research
in Ayurvedic Sciences (C S), National
Medicinal plant board (NMPB). FSSAI
Sustainability of Indian @edicinal plants-

CITES and Indian Govut. initiatives
N\

24 | 12 (O 36

Suggested
books/
reference

Lead Generation Approaches in Drug
Discovery, Chapter 7: Role of Natural
Products in Drug Riscovery, Hugo Lachance,
Stefan Wetzel, Hetbert Waldmann, 2010,
Wiley online libragy

Phytochemistry of Medicinal Plants, Vol. 29,
J.T. Arnason, R\Mata, J. T. Romeo, 1995,
Springer Sci@ﬁte, Business Media New York

Total Synthesis of Natural Products, Jie Jack
Li and E. J.'Corey, 2012, Springer

Classics, ||(1/Total Synthesis: Targets,
Strategu{s Methods, K.C. Nicolaou and E. J.
Sorensen, 1996, Wiley-VCH

Biomiptetic Organic Synthesis, Erwan
Poupéz/and Bastien Nay, 2011, Wiley-VCH.
{

An m‘froduction to Ayurveda, M.S. Valiathan,
2013, Orient Blackswan Private Limited -
New Delhi

ndbook of Ayurvedic Medicines with
Formulation, Eiri Board, 2009, Engineers
dia Research Institute

JRegulatory and Pharmacological Basis of
Ayurvedic Formulations, Kindle edition,
Amritpal Singh, 2016, CRC Press

~

Q

Slor A

General guidelines for Drug development of
Ayurvedic formulations, Guidelines Series-I,
Central Council For Research In Ayurvedic

Sciences, Ministry Of Ayush, Government of

India, New Delhi, http://ayush.gov.in/

Outcomes

\
R
N
-

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

co
1

Rationalize the contribution of natural
products in new drug discovery
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Plan various approaches for efficient natural
product synthesis including biomimetic
synthesis, semi-synthesis and total
synthesis

co

Express the global demand of Ayurvedic
medicines

co

Execute the preparation of polyherbal
formulations as per the standard Ayurvedic
texts

co

1)
Appreciate the importance of the regulatory

guidelines of Government authorities
related to Ayurvedic medicines 6

/ 1
Vv
QO

T P Tot
al

Course code

SRP4401 F,)

Course title

Pharmaceutical Analysis L?lioratory

Scheme and
Credits

OL:0T: 4P 2 credit’\s:\
\\a

Pre-
requisites

i - )
Chemistry Lab-I Q

Objectives of
the course

On performing the expéeriments, learner
should be able to operate the instruments,
understand its instr ntation, prepare
solutions with accur%ga concentrations,
measure the readings, calculate and
interpret the results obtained

To familiarize the learner with the important
aspects of accelgzated stability testing and
shelf life calculations

N\

Syllabus

UV spectrophotometric estimation of two
components'formulation by simultaneous
equation method and by absorbance ratio
method, Eg Caffeine and Sodium benzoate
injection

UV spectrophotometric estimation of
formulatjon by Difference spectroscopy: Eg:
Pheny,l,éphrine HCI ophthalmic solution

Assa%‘(gjf finished products by UV
spectfoscopy (any two), using A (1%, 1 cm)
eg./Raracetamol tablets, Propranolol
tabléts/Atenolol tablets/Hydrochlorothiazide
ets/Frusemide tablets/Albendazole
&Iethifampicin capsules (two examples)

11

olubility determination of any
rug/formulation by using UV spectroscopy

-4

/)

Separation and identification of
drug/Intermediate by TLC/Column
chromatography

Experiments based on HPLC eg.
quantification of impurities in APIs

Gas Chromatography (GC) handling and
analyses of APl intermediates

Detection of residual solvent in the
formulation by using Gas Chromatography

Working of FTIR and Interpretation of IR
spectra of any one drug.

Polarimetry: Different concentrations of
sugar, determination of unknown

concentration and specific rotation
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11 Assay of streptomycin injection/Salicylic a4 4
acid by using Colorimetry ((Construction of
calibration curve using linear regression
analysis))
12 Accelerated stability testing of any suitable a4 a4
drug/ formulation, Problems based on
Arrhenius equation for shelf life calculations
0 o 4 48
N, 8
Suggested 1 Current editions of IP, BP and USP A ¥
books/ V
reference pQ)
V
2 G. D. Christian, Analytical Chemistry, John
Wiley & Sons, Singapore, repring by Wiley
India Pvt. Ltd L
3 A. H. Beckett and J. B. Stenlake,
Practical Pharmaceutica emistry,
Part | and 11, CBS Publis and
Distributors, India W
4 J. Mendham, R. C. Denney,\}} D. Barnes, M. J.
K. Thomas, Vogel's TexthOok of Quantitative
Chemical Analysis, Peanson Education Ltd.
5 D. G. Watson, Pharmacedtical Analysis -A
textbook for pharmacy, students and
pharmaceutical che(r1ists, Churchill
Livingstone Elsevier™/
6 R. M. Silverstein, F. X. Webster and D. J.
Kiemle, Spectrome\tric identification of
organic compounds, John Wiley & Sons, Inc.
(Indian edition);\(New Delhi
N\
Outcomes r\\/
co Record thefabsorbance and calculate
1 concentratigh of analyte in formulation or as
an API by use of A(1%, 1cm) by UV
spectrophetometer
Cco Develoggand optimize mobile phase
2 composjition for qualitative analysis by TLC
and ir@erpret qualitative analysis data by
TLC N
co Out,l;\ﬁ#e working and application of HPLC
3 sV
co Outline working and application of GC
a 8
co Uhderstand the sample preparation
5 ;Eechnique for FTIR spectroscopy, interpret
N he IR spectra to identify the functional
| groups
Q
% L T [ P Tot
~ al
Course code 0O SRP4403
Course title ) Pharmaceutical Chemistry and
Q Formulation Technology Laboratory
Scheme and |{) OL:OT: 4P 2 credits 0 0 |4 4
Credits (»
Pre- Pharmaceutical Chemistry, Formulation
requisites Technology and Drug Delivery
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Description
of the Course

To train the students with respect to
practical aspects of Green Chemistry while
preparing the commonly used organic
compounds as a drugs and also train the
students on advanced formulation
development technology

Objectives of 1
the course

To train the learner in preparation of typical
monophasic liquid and semisolid
formulations and carry out their Q.C.fﬁgsts,
and acquaint them with some biological
preparations available in market .

To introduce the learner to various'hands-on
experimental organic synthetic té¢hniques
including column chromatography'énd thin
layer chromatography \)

™

Syllabus 1

J
Evaluation of excipients: Bulking agents for
Flow properties, Bulk densit& apped
density, Carr’s index, Hausner’s ratio and
particle size and Disintegr&%ing agents for
Swelling index

Preparation and evaluatisih of
Transdermal/ophthalmi¢’gels

Preparation of Eye deré’/ and Eye ointments

Preparation of Creams (cold / vanishing
cream) Y,

Preparation of Paracetamol paediatric elixir

Representative examples of
microencapsula ion (Preparation and
evaluation)

Solubilisation of drugs by at least two novel
techniques

Evaluation oU‘SIass containers (as per IP)

Synthesis of two molecules/drug
intermediatés which may include three or
more stegs to isolate, purify (chemical
methods‘and through chromatography) and
characté}ize the product from each step

4
1 12
2

0

0

Suggested 1
books/
reference

Phafmaceutical Dosage Forms Vol. | &I,
iebermann, New York, Marcel Dekker

Li
(\‘;(996)

=N

atest Indian Pharmacopoeia, British
harmacopoeia, United States
Pharmacopoeia

Pharmaceutical Production Facilities: Design
and Applications G. C. Cole, New York Ellis
Horwood (1990)

=

Husa’'s Pharmaceutical Dispensing Martin E.
W. Easton Mack Pub. Co. (1971)

Transdermal Delivery of Drug A. Kydonieus
Florida, CRC Press (1987)

Outcomes

Prepare transdermal and ophthalmic
formulations.

co

Prepare and evaluate the semisolid dosage

About Integrated Master of
Technology Program

Course instruction and
Grading System

Page 122 of 187




2 form
co Prepare and evaluate the

3 monophasic/biphasic liquid dosage form
co plan and develop organic synthetic routes
4 for small organic compounds
co develop a set of separation and purification
5 and structural characterization skills N

<6
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Special Subject 1- Biochemistry and Microbiology

Course code SRT3201
Course title Biochemistry and Microbiology
Prerequisite Introduction to biological science and bioengineering
Scheme and 2L:1T:0P 3 Credits
Credits
Total
Course title Detailed contents A contact
h
Biochemistry 1 Water and biomolecules. Introduction tmeochemistry.
and V
Microbiology Carbohydrates: Fundamentals of chzr@i?stry of carbohydrates.
Monosaccharides, oligosaccharide V and polysaccharides.
Qualitative tests and color reactiegs. Quantitative analysis.
Biosynthesis. \
N
Lipids: Fatty acids, waxes, phospholipids, sphingolipids, sterols
and terpenoids. Function an Syomparative distribution of
lipids. Biosynthesis. Hydrogenation. Sap value, lodine value,
Acid value. Biochemical tests.\t‘
Lipoproteins and Iipopolysacr\h rides.
\
Amino acids: pK, pl, struct@e and chemistry 10

Protein: Structure and ft/%tion. Globular and fibrous proteins.
Enzymes and activity agsay.
Qualitative and quantéative tests for amino acids, proteins.
Precipitation of proteins:
Solid phase peptide\synthesis. Protein sequencing. Protein
metabolism. TransrCutation, SGOT/SGPT, deamination and
decarboxylation.
Q

Vitamins and Co-\e\pzymes: Structure and function. Qualitative
and quantitative@nalysis.

DNA and RNA:“Structure and function. DNA _ RNA _ Protein.
Sequencing. fluorescence tagging. Recombination and repair.
Gene and control of gene expression. Operon.

2 History of,Q'nicrobioIogy (focus on microscopy). Types of
microsco@x (dark, fluorescence, atomic force, scanning, 2
com‘ocal3 c.). Applications of microbiology.

3 Microordanisms: Major groups of microorganisms- bacteria,
yeast, glgae etc., their structure and properties.

Cell rrqbility and motility.
o

Diff t types of staining techniques (with reference to 6
bac&gia): Monochromatic staining, Gram staining, Acid fast
staining, Capsule - flagella - spore - cell wall staining,
Nig tive staining.
Vifus: Types and structure. Reproduction and cultivation.
4 Gell cuiture: Isolation and identification of pure culture, cell
7>5reservation. Culture media, their composition, and their
\ “types.
. Growth studies, microbial cell growth phases 8
O Introduction to biosafety. Sterilization methods. Aseptic
r)\ technique. Biocontainment.
X Methods of Sterilization, disinfection, sanitation, and asepsis
Q5 Mutation: Types and mechanisms. Mutagenic agents.
?‘ Evolution.

6 Cell cloning: PCR and DNA amplification, restriction enzymes, 8
DNA digestion, DNA ligation, transformation. Gibson assembly.
Recombinant cells and selection markers. Vectors and
plasmids. Competent cells.

Reverse transcription. cDNA. Transfection.
About Integrated Master of Course instruction and Page 124 of 187

Technology Program Grading System



CRISPR technique.

Total 36
Suggested 5. Microbiology Concepts and Applications: M. J. Pelczar Jr., E. C. S. Chan
text/referenc And N. R. Krieg
e books 6. Microbiology: An Introduction: Gerard . Tortora, Berdell R. Funke and
Christine L. Case

7. Lehninger: Principles of Biochemistry: David Nelson, Michael Cox

8. Outlines of Biochemistry: Eric Conn and Paul K Stumf

9. Harpers Biochemistry: Robert Murray, ﬂaryl Granner

Special Subject 2- Introduction to Pharmaceutical Technology f\/

Course code SRT3302 Q

Course title
Prerequisite

Scheme and
Credits

Course title

Introduction
to
Pharmaceuti
cal
Technology

Suggested
text/referenc
e books

[e0)

\
WQ
\{
v

Introduction to Pharmaceutical 'I@\ hnology
Introduction to biological science and bioengineering,
Biochemistry and Microbiology

2L:1T:0P 3 Creditd‘,)

Detailed coQ;\énts
WV

General Aspects: Definition of a drug. Warious drug categories such as
Prescription and OTC drugs N

Drug nomenclature: Chemical na \, Generic name, Prototype

A brief history of Pharma industrmrom Dyes to Small Molecules to

Biologicals) /x

Introduction about core subjefts 0f Pharmacy: Pharmaceutics (including

Biopharmaceutics and Pha ic,bkinetics), Pharmacology, Pharmaceutical, and

analytical chemistry, Pharmacegnosy

Laws governing the drugs«illl)‘d various compendia (official and non-official)

Medicinal Chemistry and Process Chemistry: Discovery of Hits and Leads,

Lead optimization, Introc(gction to Process chemistry industry and its brief

overview ~N

Pharmacology: Brief Overview of Pharmacokinetic principles

A brief overview of the/mechanism of action of drugs

A brief overview of @iverse Drug Reactions

Drug administrag?n Brief overview of following routes of administration

with their advantag€¢ and disadvantage

Enteral: Oral, Sublingual, and Rectal

Parenteral: Injedtions, Inhalation, Transdermal

Topical routes! ©phthalmic, Nasal, Auditory

Dosage fornis of the drugs: Various definitions such as Formulation, Dosage

form, API, Excipient, Vehicles Brief overview of following dosage forms-

Solid, Liqi’?dosage forms for internal and external use, Inhalations, Aerosols,

and suppgsitories

Targeteéibrug Delivery systems

Overviey of drug development: Various aspects of preclinical studies in

brief,\Qlinical trials, and its phases in brief

Introduction to various commonly used analytical techniques and

ope%tions in Pharma industry: Spectroscopic techniques, Chromatographic

teChniques, Extraction, and isolation techniques

An'overview of pharmaceutical engineering and various unit operations
troduction to biological therapeutics: Peptides and proteins as drugs and

i
Q}‘[ﬁeir synthesis in brief

ntroduction of rDNA technology
Monoclonal antibodies
Total

Principles of Pharmacology, HL Sharma, KK Sharma, Paras Medical Publisher

Total
contact
h

36

An introduction to pharmaceutical sciences: Production, chemistry, techniques, and

technology, Jiben Roy, Woodhead Publishing Series in Biomedicine

Real World Drug Discovery: A Chemist's Guide to Biotech and Pharmaceutical Research,

Robert M. Rydzewski, Elsevier Science (2008)

Special Subject 3- Nutrition and Nutraceuticals

Course code
Course title
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Prerequisite Introduction to biological science and bioengineering,
Biochemistry and Microbiology

Scheme and 2L:1T:0P 3 Credits

Credits

Total
Course title Detailed contents contact
h

1 Classification of food components based on nutritional value,
nutritional assessment of carbohydrates), proteins, and fats,
recommended dietary intake, acce le dietary intake,
nitrogen balance, protein efﬁcien@ ratio, net protein
utilization. 3
Basics of energy balance - Basal Metébolic Rate (BMR), Body
Mass Index (BMI), and Standard @namic Action (SDA) with
special reference to the nutraceuﬁr_)al industry.

2 Defining nutraceuticals. Nature; type, and scope of
nutraceuticals compounds antéheir classification based on
chemical and biochemical natc{ with suitable and relevant
descriptions. "

3 Disease and Nutrition:

Functions of dietary fiber (sbluble and insoluble) in control of
certain disease conditiog like diabetes, cancer, heart
diseases etc. Effect of drugs on ingestion, digestive absorption 6
&

Nutrition and metabolism of nutrienté,’/Effect of food nutrients & nutritional

Nutraceutical status in drug dosage & éfficacy.

s 4 Functional Foods and their applications: Role of Isoprenoids,
Isoflavones, Flavonoids, carotenoids, Tocotrienols,
polyunsaturated fa acids, sphingolipids, lecithin, choline.
Terpenoids, whey, and soy protein. Vegetables, seeds, cereals,
seafood, milk, abd dairy products as functional foods. 9
Probiotics and prebiotics.

Role of nutra @Jticals with special reference to diabetes
mellitus, hypertension, hypercholesterolemia, cancer, glands
in the prevention and treatment.

5 Nutraceutica{evaluation and testing: Biological testing and
bioassays, p(\eclinical testing, and clinical trials.

Quality control and quality assurance of nutraceuticals.
Marketingz?:nutraceuticals.

6 Nutritionq genomics: Plants as bioreactors as a tool for the
productibn of Nutraceuticals. ‘Tailor-made’ carbohydrates and
lipids plant and non-plant origin. Transgenic plants for the
Iarge-gy:ale production of proteins for pharmaceutical and 5
indu%{ial uses. Commercial transgenic crops like herbicide-
resistant soybean,
maize, vegetables, fruit crops, golden rice.

0 Total 36
10 B

Suggested rigelius-Flohé, ] &amp; Joost HG. Nutritional Genomics: Impact on
text/referenc () Health and Disease. Wiley VCH. 2006.
e books @ Cupp J &amp; Tracy TS. 2003. Dietary Supplements: Toxicology and
Clinical Pharmacology. Humana Press.
12. Gibson GR & William CM. Functional Foods - Concept to Product. 2000.
[%13. Losso JN. Angi-angiogenic Functional and Medicinal Foods. CRC Press.
q\ 2007.
’3\ 14. Robert E.C. Wildman Handbook of Nutraceuticals and Functional Foods,
X CRC, 2006.
?‘ 15. L. Rapport and B. Lockwood Nutraceuticals, 2nd Edition,
Pharmaceutical Press (2002).

Special Subject 4- Pharmaceutics and Pharmacology
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Course code SRT3404

Course title Pharmaceutics and Pharmacology
Prerequisite Introduction to biological science and bioengineering,
Introduction to Pharmaceutical Technology
Scheme and 2L:1T:0P 3 Credits
Credits
Total
Course title Detailed contents /\V contact
N h
1 History of Pharmacy V
Origin & Development of the pharmaﬁ oeia - IP/BP/USP 3
Introduction to the monograph, parts @f the monograph
2 Introduction to pre-formulation andg‘f)rmulation studies
Quality control and Quality ass ce, Introduction to GMP 4
and cGMP, quality by design (Qb )f,)and quality by test (QbT)
3 Introduction to unit operations inyolved in pharmaceutics: Size
reduction, size separation, v{&xing and homogenization, 4

filtration, extraction, sterilization, and solubilization
4 Formulation and scale-up corﬁiderations in the development
of the following dosage forms:
Solutions, syrups, elixirs, and tinctures
Suspensions and emulsion<)
Ointments, creams, lotiogs, and gels 8
Tablets, capsules (soft hard gelatin)
Medical gases and aer aggﬂs
Injectables and eye drc%ss
Pessaries and suppositories
Pharmaceuti 5 Stability Studies: Introduction to ICH climate zones and ICH
cs and guidelines for ste(bility testing [QlA, Q1B, and QlC], 3
Pharmacolog Stabilization of do@ge forms
Yy 6 Introduction to the' human body, organization of the human
body N
Different syst Qof the human body
Blood and lymphatic system, structure and function of the
kidney, res;@ratory system, digestive system, endocrine
system, nerydgus system (Neurotransmission, adrenergic and
cholinergic[System, CNS, ANS, and PNS), and cardiovascular
system Q
7 General @armacology (ADME, routes of administration, and
MOA)
8 Hemat;j g't thrombolytics, coagulants/anticoagulants
Antidi@betic drugs
Drugstacting on the nervous system
Drugs used in hypertension, vasodilator
Analgesics and narcotics
Angesthetics
9 A\?\ficancer drugs
o . - . 2
Antlmlcroblals and anti-infectives
10 (Gene therapy 1
?/ Total 36
Suggested \\16. Pharmaceutical Dosage Form And Drug Delivery Systems, Howard C.
text/referenc O Ansel, Nicholas G. Popovich, Lord V. Alien, 6th edition, 1995,

e books \ B.l.Waverly Pvt. Ltd., New Delhi
Q 17. Remington-The Science And Practice Of Pharmacy (Vol.1& 2), David
0 B.Troy, 21st edition,2006, Lippincott Williams &Wilkins
,\ 18. Tutorial Pharmacy J.W. Cooper, Colin Gunn, 4th edition,1950, Sir Isaac
?. Pitman & Sons Ltd., London Pharmaceutics: The Science Of Dosage
Form Design, Michael E. Aulton, 1998, Churchill-Livingstone
Dermatological Formulations, B. W. Barry, 198, New York, Marcel
Dekker
19. ICH Guidelines
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20. Tortora's Principles of Anatomy and Physiology, Gerard J. Tortora

21. Arthur C. Guyton and John E. Hall, Textbook of Medical Physiology,
13thedition, W. B. Saunders Company, 2016

22. Essentials of Medical Pharmacology, K. D. Tripathi

Special Subject 5- Pharmaceutical Analysis

Course code SRT3405
Course title Pharmaceutical Analysis
Prerequisite Introduction to Pharmaceutical Tech/q?Iogy, Pharmaceutics and
Pharmacology
Scheme and 2L:1T:0P 3 Credits f\/
Credits Q
/\5 Total
Course title Detailed conte ts'/ contact
h
Pharmaceuti 1 Introduction: Difference between/gualitative and quantitative
cal Analysis analysis. Pharmacopoeial mon g‘?aph literature collection, 3
data handling, and express\h of analytical results -
documentation and record-kee
2 The theoretical basis of quantitative analysis
Equivalent weight, Standard%plumetric solutions. Normality, 3
molarity, molality, formali , characteristics of a primary
standard; Secondary stand
3

Analytical method validatio as per USP and ICH guidelines):
Accuracy, Precision, Li é\of detection, Limit of quantification, 3
Linearity, Range, Robuzép/ess Ruggedness, causes of errors
4 Refractometry and Polafimetry: theory, instrumentation, and
application
5 UV Visible Spectroi opy: Introduction to the interaction
between electromagnetic radiation and matter, absorption of
radiation by moIecrﬁés, a chromophore
Definition - auxoghromes, bathochromic shift, hypsochromic
shift; Hyperchromism and hypochromism, Effect of solvent on
absorption spe
Beer and Lambert’s law, limitation of Beer’s law, application of
Beer’s law to,single component analysis and multi-component
systems ()
Instrumenta{\ron of UV visible spectrophotometer, single beam
visi spectrophotometer, and double beam
spectrop ometer
6 Infrared sé roscopy: Molecular structure and infrared spectra, vibrational
transition fsequency-structure correlations.
Instrumentation-discussions of light sources, frequency selector, Intensity 3
control(d;tectors, samples, preparation,
Near? spectroscopy — Different applications in the pharmaceutical industry,
sampling techniques; Difference between FTIR and Dispersive IR
7 Flu\dgescence spectroscopy: Theory of fluorescence
omenon-origin of fluorescence and phosphorescence.
Mélecular  structure and  fluorescence;  Quantitative 2
orescence analysis; Practical fluorescence analysis:
Q}ippllcatlon of fluorescence analysis to drug: Instrumentation
Chromatography: Terminologies-mobile phase, stationary
phase, normal phase, reverse phase, isocratic elution,
O gradient elution, retention time, theoretical plate, HETP,

8

,3\ resolution 5
\ Types of chromatographic techniques: Adsorption, ion-
Q exchange, affinity, size exclusion
?‘ Instrumentation: pumps, injector, detector

Gas chromatography and HPLC

9 Nuclear magnetic resonance spectroscopy: principle, *H NMR,
chemical shift, and brief instrumentation

10 Mass spectrometry (MS): principle, methods of ionization, 3
types of Mass spectrophotometer, application
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MS analysis of biologics: MALDI
11 Thermal Analysis: TGA, DSC

cL o 2
Their principle and application
12  Analysis of Biologics: DNA sequencing, Protein sequencing
Enzyme assay 3
ELISA, southern blotting, and northern blotting techniques
6 High throughput screening, flow cytometry 2
Total 36
Suggested 23. Practical pharmaceutical chemistry, 4tﬁgdn. (Part Il)-Beckett, A.H &
text/referenc Stenlake, J.B.
e books 24. Pharmaceutical analysis-Lee, David%\)ébb, Michael
25. Vogel’s textbook of quantitative ch;g ical analysis, 6th edn - Mendham,

J \
26. Vogel’s qualitative inorganic anal sis'/— Svehla G
27. Introduction to Spectroscopy - Pavia
28. Pharmaceutical Analysis by Skoog and West
29. Analytical chemistry, 6th edn. ; Christian, Gary
30. Organic Spectroscopy by W|II\ Kemp
31. Indian Pharmacopoeia
32. United States pharmacopoi.,

Special Subject 6- Pharmaceutical Additives and Excipients
Course code SRT3506

Course title Pharmaceutical Addltlve@ and Excipients
Prerequisite Introduction to Pharmaceutical Technology, Pharmaceutics and
Pharmacology, Pharmaceutical Analysis
Scheme and 2L:1T:0P \3/Credits
Credits N\
A\ Total
Course title Detailed contents contact
h
1 Pharmaceutical  {additives/excipients, their purposes,
properties of addjtives, different classes of excipients 4
Pharmaceutical processing aid
2 Functions, fea@ s, scale-up considerations, and examples of
the following:
Pharmaceuti Fillers, Binders, Disintegrants, Coating agents, Sorbents, 12
cal Additives Glidants, L'u\ icants, Preservatives, Sweeteners, Flavoring
and agents, C,Q}ormg agents, Chelating agents, Cosolvents,
Excipients Buffering agents, Humectant, Surfactants, Propellent
3 Drug-excipjent compatibility 4
4 Packag \excipient interactions 4
5 Functlo(ﬂ | excipients affecting drug release profile with 4
exam
6 Exci t stability 4
7 Reggyatory requirements: FDA, IPEC, and pharmacopoeial 4
Total 36
Suggested R%rmington-The Science And Practice Of Pharmacy (Vol.1& 2), David
text/referenc \r roy, 21st edition,2006, Lippincott Williams & Wilkins
e books 3 utorial Pharmacy J.W. Cooper, Colin Gunn, 4th edition,1950, Sir Isaac
() Pitman & Sons Ltd., London Pharmaceutics: The Science Of Dosage
7/ Form Design, Michael E. Aulton, 1998, Churchill-Livingstone
\\; Dermatological Formulations, B. W. Barry, 198, New York, Marcel
O Dekker
i, 35. IPEC Guidelines
[} 36. Indian Pharmacopoeia
\ 37. United States pharmacopoceia
r;\
Special Subject 7- W{;dicinal Chemistry and Natural Products
Course code SRT3507
Course title Medicinal Chemistry and Natural Products
Prerequisite Introduction to biological science and bioengineering and
Pharma minor courses
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Scheme and
Credits

Course title

Medicinal 1
Chemistry

and Natural
Products

2L:1T:0P 3 Credits

Detailed contents

Introduction to Medicinal Chemistry: Definitions and
explanation of terms used in Medicinal Chemistry (hits, lead,
lead development, molecular libraries, toxicity studies, high
throughput screening, ADME etc.), the nomenclature of drugs
Introduction to modern drug discovery- rational design,
molecular modeling, genetics, and DN chnology

Drug targets: concepts of drug biryﬁag, affinity, selectivity.
Discuss the following with examples.

Enzymes as drug targets: concgp@ of enzyme, apoenzyme,
holoenzyme, coenzyme, cofactor *
Targeting human enzymes, targeting enzymes selective to

pathogens N\
\

\ .
Receptors as drug targets: types and properties of receptors
Ligand-receptor interaction, gypes of bonds in the interactions,
role of structure and conformiation

Types of inhibitiong\ (competitive, non-competitive,

uncompetitive b

Allosteric interaction

Target identification ethods: Brief overview of target

identification, biopharmaceutical therapy, identification of

druggable targets,\by proteome investigation, cellular

screening, intrace hlar receptors and enzymes, a brief

overview of drug metabolism and toxicity

Strategies in hit/IQ\lad discovery

a) natural produgct-based

b) biology-orighted synthesis

) in silico screehing

d) fragmentl-l@sed drug design

Lead optimjzation: lead likeness and drug-likeness,

determination of compound, biological, biochemical

properties,\, metabolic information using the internet,

homolo @

SAR, QSVR: the concept of SAR, effects of substituents and

functional groups, methodology of QSAR, practical

applic@{mns like compound library design, profiling,

acquisition, screening.

Drug( design: Ligand-based (pharmacophore modeling) and

receptor-based drug design (protein crystallography,
lecular docking)

Medicinal natural products: Scope of the subject, Source of the

(;&rug of natural origin, Organized and unorganized drugs

reparation of drugs for commerce and quality control

A@Extraction and isolation of plant drugs: conventional and

modern techniques used in extraction and separation of
phytoconstituents.

Phytochemistry: Chemical constituents in the production of
plants (carbohydrates, protein enzymes, lipids, alkaloids,
glycosides, steroids, tannins, terpenoids, flavonoids, plant
pigments, etc.). Discuss at least 1 example from each of the
above classes

Biosynthesis approach: Building blocks and metabolic
pathways for the formation of secondary metabolites.
Extraction and isolation of plant drugs: conventional and
modern techniques used in extraction and separation of

Total
contact
h
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phytoconstituents.
13 Recent advances in phytopharmaceuticals (a topic of current

interest) 1
Total 36
Suggested 38. Foye's Principles Of Medicinal Chemistry W. O. Foye, Lippincott Williams
text/referenc & Wilkins, 6th edition, 2008.
e books 39. Textbook of Medicinal And Pharmaceutical Chemistry Wilson And

Gisvold, Lippincott Williams & Wilkins, Philadelphia,11

40. The Organic Chemistry of Drug Design@wd Drug Action. R. B. Silverman
Elsevier Publication

41. Dewick P.M., Medicinal Natural Produ¢ts- A Biosynthetic Approach,2
edition/2002, John Wiley & Sons Lt L@

42. Trease & Evans, Textbook of Phar ognosy, 15

43. The Merck Index, Merck Research.Laboratories, 13

44. Quality Standards of Indian Medilggal Plants, all volumes, ICMR

45. Indian Medicinal Plants, Kiritikaﬁ?nd Basu

Special Lab 1 x\

1. API Synthesis vV

2. API purification and FT-IR, melting point analysis \

3. Co-crystallization of API, analysis using XRD [\

4. Analysis of API and cosolvent (used in co-crystallization) by ldiVIS spectroscopy
5. Study of effect of co-crystallization on solubility

6. Natural product extraction using Soxhlet assembly &

7. Enzymatic process for API intermediate synthesis and kinéi} study using HPLC

8. Aseptic operation and sterilization \

Special Lab 2 \
1. Antibiotic susceptibility testing using disc diffusion a; s>‘y
2. Fermentative protein synthesis and protein purificatieil using affinity chromatography
3. Granulation using granulator and hot melt extruder,
. . \
4. Solid dosage form preparations NV
5. Semisolid and powder preparations O
6. Quality control testing of various dosage form
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Energy

SP Course Course Type List of Subjects
# Code Code
(IoCB) (MAR))
1 SET330 SET430 Theory Conventional Energy and Utilization
2 2
2 SET330 SET430 Theory Renewable Energy Systems
3 3
3 SET340 SET440 Theory Combustiéb and Chemistry of Fuels
3 3
4 SET340 SET440 Theory Energy fg/nversion and Storage
4 4
5 SET340 SET440 Theory Advan/\c‘,ed Thermodynamics of Energy
5 5 Sysgns
6 SET350 SET450 Theory Ma/t als for Energy Applications
6 6 v
7 SET350 SET450 Theory
7 7 rgy Management
1 SEP330 SEP430 Laborator %
1 1 y \\Energy Lab-I
2 SEP340 SEP440 Laborator,
2 2 y _\ Energy Lab-Il
& L T P | Tot
( ) al
Course SET4302 N\
code N
Course title Conventional Engrgy and Utilization
Scheme 2L: 1T: OP (/‘ 3 credits 2 1 (0| 3
and Credits "~
Pre- Material and Enérgy Balance Calculations,
requisites Chemical Engihneering Thermodynamics Il,
Physics Il ar;d@themistry Il
Objectives 1 To present anjoverview of energy generation,
of the distribution dnd control systems
course ey
2 To impartunderstanding of sources of energy
and its significance
A\
Syllabus 1 Basics\"né’f energy: 2 1 3
Diﬁel@, t forms of energy, energy conversion
progess, indirect and direct energy conversion;
Different energy sources; Conventional energy
systems: engines, power plants, various
methods of power generation;
2 nergy Distribution: 4 2 6
wer systems: Load and load duration
&urves, selection of generating units,
\ Introduction to power generation,
\J| transmission and distribution, power systems
@ losses and compensation, High voltage AC
.\ | (HVAC) and High voltage DC (HVDC)
0\ transmission; Interconnected grid system
3 (v Basics of fuels: 4 2 3
N Modern concepts of fuel, Solid, liquid and
’3\ gaseous fuels, composition, basic
?\ understanding of various properties of solid
?‘ fuels - heating value, ultimate analysis,
proximate analysis, ash deformation points;
liquid fuels - heating value, density, specific
gravity, viscosity, flash point, ignition point
(self, forced), pour point, ash composition and
gaseous fuels
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Coal as a source of energy: Coal reserves -
World and India, Coal liquefaction process,
various types of coal and their properties,
Origin of coal, composition of coal, analysis
and properties of coal

Petroleum as a source of energy and
chemicals:

Origin, composition, classification of
petroleum, grading of petroleum; /\LZ
Processing of petroleum: Distillation gf €rude
petroleum, petroleum products, purifigation of
petroleum products - thermal procé\ges,
catalytic processes, speciﬁcationsfénd
characteristics of petroleum products.

Natural Gas

7

Nuclear Energy

42
/

Suggested
books/
reference

Nag P. K. (2014); Basic and Applied
Thermodynamics, McGraw I-Q{

N\J
Theraja B. L. and Theraja ANK. (1998); A Text
Book in Electrical Technolgg , S. Chand and
Co.

.
Sarkar S. (2010); Fuels and Combustion, Third
Edition, CRC Press

Jaccard M. (2006); Systainable Fossil Fuels,

Cambridge University Press
N

Outcomes

On completion of'tsQe course, the students will
be able to \

co

List forms of enefgy, conversion processes
N

co

L
Categorize renéwable and non renewable
energy sourc

co

Estimate ca@d}ﬁc value from fuel analyses

co

Explain en@rgy generation and distribution
systems «,

\
N\
8

Tot
al

Course
code

\
SET4
X

Course title

Renewable Energy Systems

Scheme
and Credits

2L:;'1T: OP 3 credits

U

Pre-
requisites

M;?terial and Energy Balance Calculations,
emical Engineering Thermodynamics Il,
ysics Il and Chemistry Il

Description
of the
Course

Ql'his course aims to develop understanding of
renewable energy sources

Objectives
of the
course

To examine the principles of sustainability and
renewable energy

b
s

To create an understanding of solar energy
conversion including photovoltaic (PV) and
solar thermal conversion systems.

-

To examine the tradeoffs with use of biomass
based energy

Syllabus

R Y

Bioenergy:

World and India's bioenergy scenario,
production of biomass, photosynthesis,
assessment of biomass resources, Biomass
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composition and energy content; Biofuels,
types of biofuels and production technologies;
Advanced bio-systems and biofuel production

2 Biochemical conversion: 4 2 6
Bio-methanation: biogas production
mechanism and technology, Design of biogas
plants, biogas slurry utilization and
management, biogas applications; Cost
benefit analysis of biogas for cooking/flighting,
power generation applications, Casesstudies

3 Thermochemical conversion: V 4 2 6
Pyrolysis, Carbonization, Charcoal duction,
Biomass gasification, Liquefaction; )
Torrefaction and pyrolytic oil, typica‘(
composition

Biomass Gasifiers: types of gasﬂ;i}ers and
mechanisms of operation, gasifier product gas
analysis, gasifier stoves, heat and mass
balance of gasification systern;|Gasification
based power generation, IGQC, cost benefit
analysis, case studies

4 Solar Radiation, Solar angles, Sun path 4 2 6
diagram; Shadow determiwation, Solar
spectrum, Effect of earth _atmosphere on solar
radiation, Measureme&t)and estimation of
solar radiation on hopizontal and tilted
surfaces, Solar radia&gn measurement
devices, Solar radiaﬁon data analysis

5 Photovoltaic: Prinf{le of photovoltaic 4 2 6
conversion; Solar'cell basics and materials;

Different solar cell ,technologies: Crystalline
silicon solar cellxl'hin Film solar cell, Tandem
solar cell; Photo\\<oltaic system: Component
and configuratigns; off grid and grid
connected PV@ystems, PV system design and
economics |

6 Solar thermaf conversion: Theory and Basics. 2 1 3
Introductidn to different solar thermal energy
systems: Solar flat plate collector,
Concentgating collector, Solar cooker, Solar
pond, S&lar passive heating and cooling
systenm);
Desigfyand components and flat plat collector;
Dev%’dpment of solar thermal collectors;
SOIQ cooling and refrigeration; Concentrating
solar collector: optical design of concentrators,
s%ﬁr water heaters, solar dryers;

olar thermal power generation and
~ggonomics;

'\Wind energy conversion, tidal energy 4 2 6
conversion

Resource assessment, power, and energy
calculations, aerodynamic analysis,

A development of the Betz limit, design

O limitations and optimization, and

| environmental impact of wind energy
conversion devices.

Sor |

4

o 24 [ 12 [ 0 | 36

Suggested ';I: Sorensen B. (2010); Renewable Energy, Fourth
books/ Edition, Academic press
reference

2 Mukunda H. S. (2011); Understanding Clean
Energy and Fuels from Biomass, Wiley India

3 Wind Energy Handbook, Second Edition, by
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Tony Burton. 2011

Wind Energy Explained, Theory Design
and Application, Second Edition, by James
Manwell. 2009.

Solar Energy Conversion Systems (Elsevier,
Academic Press), 2013 by J. R. S. Brownson

Outcomes

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

¥
Apply principles of mathematics, scighce and
engineering to the analysis of soIar@Wnd and
biomass power

co

Design systems for harnessing bidﬁ}ass, solar,
wind and hydrokinetic energy ..

co

Integrate the considerations of economic,
environmental, sustainability, health and
safety, social, and political fac oerg for analysis
of renewable energy systems

\ !
W

Tot
al

Course
code

SET4403 Y
A

Course title

\
Combustion and Cheniistry of Fuels

Scheme
and Credits

2L: 1T: OP 3 crédits

Pre-
requisites

Momentum Transfer,|Mass Transfer, Chemical
Engineering Therm namics Il

Description
of the
Course

7\

Objectives
of the
course

Provide fundamental knowledge of the
chemistry, com{\osition and upgrading of fuels

N

from thermédynamic, kinetic and transport

Fundament(zl?r{derstanding of combustion
perspective

(

Syllabus

Nature ahd"properties of fossil and other fuels,
includin%aerospace, in relation to use;
preparation of fuels; by-products; fuel
analysis;

Coal:/Action of heat on coal, caking and coking
prop (r‘ties of coal; Processing of coal: Coal
preparations, briquetting, carbonization,
gasification and liquefaction of coal, Coal
dErived chemicals.

ombustion mechanism, elementary steps,
ain reaction
Adiabatic Flame Temperature, Equilibrium

&:\mbustion thermodynamics
'y

N

)| constant and free energy

-

Oz/@
o

Combustion Kinetics

Elementary, consecutive and parallel reactions
Transition state theory, collision theory of
reaction rates

Steady state approximation, concept and
applications

Rate determining step, concept and
applications

Contribution of Transport Phenomena to
Combustion

Combustion chamber modelling, laminar
premixed flames, laminar diffusion in flames,

turbulent flames basics, coupled heat and
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mass transfer, ignition and heterogeneous
combustion

Emissions

Thermodynamic, kinetic analysis of emissions
and control of CO, NOx, SOx, biochar
emissions, coal pyrolysis

24

12

36

Suggested
books/
reference

“An Introduction to Combustion: Concepts and
Applications,” Third Edition, by Step R.
Turns, McGraw-Hill (2012) ~

Principles of Combustion , Kenneth Kuan-yun
Kuo f,

v

Outcomes

25
On completion of the course, the, students will
be able to N

co

Apply knowledge to estimate heating value,
and other characteristics of ceal based fuels

co

Develop or validate model fo{\c’ombustion
based on available data \J

co

Optimize process to minimi}gz emissions

N\

0

J

Tot
al

Course
code

SET4404 N\

Course title

J
Energy Conversioh'and Storage

Scheme
and Credits

2L: 1T: OP 3 credits

Pre-
requisites

Chemical Engine F}ng Thermodynamics I,
Conventional Engrgy Technology

Description
of the
Course

\
N

0

Objectives
of the
course

To expose sgjfents to energy storage
chemistry pafticularly for storage of electricty.

(,
Provide fuidamental knowledge of the energy
storage devices and systems

To review'conversion of energy in form of fuels

U

Syllabus

Different types of energy storage; Mechanical,
Chemical, Electrical, Electrochemical,
Bio&%}ical, Magnetic, Electromagnetic,

T al; Comparison of energy storage
teghnologies.

hermal energy storage: principles and
plications, Sensible and Latent heat, Phase
hange materials; solar energy and thermal
energy storage, case studies.

Flywheel and compressed air storage; Pumped
hydro storage; Hydrogen energy storage

»

Capacitor and super capacitor,
Electrochemical Double Layer Capacitor:
Principles, performance and applications.

-~J u
/‘)/).

Electrochemical energy storage: Battery -
fundamentals and technologies,
characteristics and performance comparison:
Lead-acid, Nickel-Metal hydride, Lithium lon;
Battery system model, emerging trends in
batteries.

(<))

Hydrogen as energy carrier and storage;
Hydrogen resources and production; Basic
principle of direct energy conversion using
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fuel cells

Fuel cell types: AFC, PEMFC, MCFC, SOFC,
Microbial Fuel cell;

Fuel cell performance, characterization and
modeling; Fuel cell system design and
technology, applications for power and
transportation.

Application of Energy Storage: Food
preservation, Waste heat recovery, Sdl}af
energy storage

",

\J

26

10

36

( 1

Suggested
books/
reference

\
Dincer I., and Rosen M. A. (2011); Thermal
Energy Storage: Systems and App ications,
Wiley

Fundamentals, Materials an plications.

Huggins R. A. (2015); Energy&) rage
Springer

Outcomes

On completion of the cours§ the students will
be able to N\

co

Describe criteria used tosdetermine
performance, advantages, and disadvantages

co

Perform efficiency ana‘N(ss of energy storage
systems

co

Recommend optlmaQi(-épproprlateness cost
and sustainability) solutions to any potential
energy storage application

0

Tot
al

Course
code

SET4405 O
N\

N

Course title

Advanced Tb}ermodynamlcs of Energy
Systems [

Scheme
and Credits

2L: 1T: OP W/ 3 credits

Pre-
requisites

ChemicalEﬁgineering Thermodynamics I,
Energy donversion and storage

Description
of the
Course

@\\

{

Objectives
of the
course

To ir%pﬁrt understanding of fundamentals of
energy conversion, reversibility and
irreversibility

T0,5tudy energy conversion and storage from
molecular perspective

Syllabus

<\(,/
£

' Macroscopic and microscopic analysis of direct

and indirect energy conversion in
thermochemical, electrochemical,
thermomechanical and other processes

_—

Kinetic theory and transport phenomena in
energy systems

Dy,

Exergy analysis for energy conversion systems

Case studies: fossil fuels, electrochemical
cells, fuel cells, photovoltaics, supercritical
and combined power generation cycles

24

12

36

Suggested
books/
reference

Renaud Gicquel, Energy Systems: A New
Approach to Engineering Thermodynamics,
2012, CRC Press, ISBN 9780415685009

Chandler, David (1987). Introduction to
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Modern Statistical Mechanics. Oxford
University Press. ISBN 0-19-504277-8.

Ibrahim Dincer and Marc A. Rosen, Exergy,
2013, 2nd edition, Elsevier, ISBN: 978-0-08-
097089-9

Outcomes

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

co

Evaluate feasibility of a particular ene"gJy
conversion process or strorage

co

Assess a process for energy efficie Vusmg
exergy analysis and recommend

improvements

co

Design efficient energy systems or recovery
of waste heat, electrochemical starage, etc.

N
7

Tot
al

Course
code

SET4506 \\\

Course title

Materials for Energy Applications

Scheme
and Credits

2L: 1T: OP 3 credibs

Pre-
requisites

Renewable Energy Syste@s Combustion and

Description
of the
Course

Chemistry of Fuels
/\

U

Objectives
of the
course

To understanding the concepts of energy
materials and theil\characterizations and
applications in ene\gy devices

To analyze the material design and relate to
photovoltaic detjce, fuel cell systems and
energy storageﬁdevices

To develop anattitude of innovation/creativity
towards ma@ lal design for various energy
harvesting devices

Syllabus

Device fab\Hcation technologies: diffusion,
oxidationnphotolithography, sputtering,
physmal\'\apor deposition, chemical vapor
deposition (CVD), plasma enhanced CVD
(PEC hot wire CVD (HWCVD)

L

N

Hig C|ency solar cells, PERL Si solar cell,
11V, Bigh efficiency solar cells, GaAs solar
cells, tandem and multi-junction solar cells,
r PV concentrator cells and systems, IlI-V,
-VI thin-film solar cells; Amorphous silicon
in-film (and/or flexible) technologies,
ultijunction (tandem) solar cells,
organic/flexible solar cells, polymer
composites for solar cells, Spectral response
of solar cells, quantum efficiency analysis,
dark conductivity, |-V characterization

12

16

4

Introduction to material characterization:
Scanning electron microscopy (SEM),
Transmission electron microscopy (TEM), X-ray
diffraction (XRD), Raman spectroscopy, Atomic
force microscopy (AFM); device fabrication
and characterization;

&1 w
/J/J .

Materials and devices for energy storage;
Batteries, Carbon Nano-Tubes (CNT),
fabrication of CNTs, CNTs for hydrogen
storage, CNT-polymer composites, ultra-
capacitor; Polymer membranes for fuel cells,
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PEM fuel cell, Acid/alkaline fuel cells

26

10

36

Suggested
books/
reference

Duncan W. B., Dermot O., and Richard I. W.
(2011). Energy Materials, 1st Edition, Wiley

Fahrenbruch A. L. and Bube R. H. (1983);
Fundamentals of Solar Cells: PV Solar Energy
Conversion, Academic Press N

¥
Christoph B. Ullrich S. and Vladimir D) (2014).
Organic Photovoltaics: Materials, Devite
Physics, and Manufacturing Technomies, 2nd
Edition, Wiley-VCH A

Vi
San P. J. and Pei K. S. (2013). Nanostructured
and Advanced Materials for Fuel'Cells, 1st

Edition, CRC Press 0
7

Outcomes

On completion of the course dﬂe students will
be able to \\

Students will be able to understand and
apply principles in solid sta
chemistry/physics, materjal science and
engineering, adsorption,@ rface science, and
catalysis in
analyzing materials fo{\energy applications.

Introductory informam will be followed by
case studies, state e art review of
current materials, and research

needs for develops(lent.

\

U

Tot
al

Course
code

SET4507 (\\
\

\

Course title

Scheme
and Credits

Energy Man@ement
2L: 1T: OP 3 credits

Pre-
requisites

Chemical Engineering Thermodynamics II,

Description
of the
Course

Energy corwersion and storage
,\\

N
/7\

Objectives
of the
course

Uy
To ungiérstand the energy management,
consevrvation processes, principles of energy
audfzj\wg, energy flow diagram, economics of
enépgy conservation opportunities.

Ta'mnderstand the energy management
information systems, various key features of

Energy Conservation Act and ECBC

%

0 impart knowledge on fundamentals of
economic principles and their applications in
the broad field of supply and demand of
energy

To arouse interest in the students about the
problems of energy economics and arousing
their interest on practical problem solving
skills.

Syllabus

Concept of energy management programme,
basic components of an energy audit, types of
energy audit, energy audit flow chart;
Understanding energy use patterns and costs,
Fuel and energy substitution; concepts of
energy conservation and energy efficiency

Energy audit tools; financial analysis
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techniques and options, Energy service
companies, Project planning techniques; case
studies; Energy conservation act and its
features, Duties and responsibilities of energy
managers and auditors

Energy management systems, energy
conservation policy and performance
assessment, baseline and benchmarking,
Action planning, monitoring and targeting,
Energy management information systeins,
CUSUM techniques ~

Case studies Energy conservation in_buildings,
building heating and cooling load /"
management, Buildings code, solar"passive
and green building concepts

Energy accounting framework;/Economic
theory of demand, production and cost market
structure; National energy map of India,
Energy subsidy - National ar\KGU ternational
perspectives \

Concepts of economic attributes involving
renewable energy, Calculation of unit cost of
power generation from different sources with
examples, different models and methods

Application of econometrics; input and output
optimization; energyplanning and forecasting
- different methods \@

Concepts of economie attributes involving
renewable energyy Calculation of unit cost of
power generationffom different sources with
examples, different models and methods

Evaluation of Ngtional and Regional energy
policies; oil import, energy conservation, rural
energy economics, integrated energy planning

2

24 | 12 | 0 | 36

Suggested 1
books/

/
Bhattacharyya S. C. (2011); Energy
Economics\(_/Springer

reference A
2 FerdinandE. B. (2000); Energy Economics: A
Modem,‘lntroduction, First Edition, Kluwer
3 Doty S¥and Turner W. C. (2012); Energy
Management Handbook, Eighth Edition,
Fairmfiont Press
4 Kreith F. and West R. E. (1996); Handbook of
Energy Efficiency, First Edition, CRC Press
Outcomes n completion of the course, the students will
»be able to
co Perform energy audit of given process, project,
1 etc.
co Establish benchline performance and design
2 \7/ policy for energy efficiency in process
COo | = Design systems for minimum energy
3 O expenditure, minimizing life cycle costs
\ through a combination of disparate energy
\’: sources, storage and conversion systems.
\
Course ?-\ SEP4301 L T [P ]| Tot
code al
Course title Energy Laboratory-1
Scheme OL:0T:4P 2 Credits
and Credits
Pre- Conventional Energy and Utilization,
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requisites Separation Process
Objectives 1 To learn to characterization techniques of
of the conventional energy sources
course
2 To learn to collect, collate and interpret
analytical results
3 To Learn quality and quantitative
determination of sample A
Detailed f\/v 0 0|4
contents ~ 8
1 Determination of vaporization characteristics
of given petroleum product by ASﬁ\o
distillation. ~
2 Determination of flash point and\fire point.
3 Determination of diesel index o’ﬁ}given
petroleum sample. .
4 Determination of carbon resi%.\e of given
petroleum fraction.
5 Determination of drop point'ef given sample.
6 Determination of viscosity c}f\ given petroleum
sample. N\
7 Determination of cloud paint and pour point.
8 Determination of the smuke point.
9 Determination of calofific value of fuel by
Bomb calorimeter. )
Total \V 0 0O (4| 48
8
Outcomes W\
Students will be able to
co Describe the basi€ principles of different
1 petroleum characterization techniques.
co Suggest possib\i/‘e characterization techniques
2 for given petrpdleum sample.
co Strengthen [th€ theoretical knowledge of
3 petroleum ducts.
co Able to clearly communicate the results of
4 experimental work in oral and written formats.
co Simulate and optimize processes for energy
3 management
n
Course SEP 2 L T | P| Tot
code ASU al
Course title Enedgy Laboratory-2
Scheme OL:0T:4P 2 Credits
and Credits .
Pre- Rénhewable Energy Technology
requisites \
Objectives 1 710 learn to characterization techniques of
of the Q’enewable energy sources
course /
2 V| To learn to collect, collate and interpret
\7/ analytical results
3 |~ | To Learn quality and quantitative
O determination of sample
Detailed \ 0 0|4
contents 0 8
W Solar cell effectiveness
2 Solar Thermal Heater
3 Performance analysis of Solar PV Electricity
Generator
4 Biogas production from wate
(biomass/wastewater)
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5 Biohydrogen from waste
(biomass/wastewater)
6 Production of biofuel
7 Characterization of biofuel
Total 0 o 4 | 48
8
Outcomes
Students will be able to
co Describe the basic principles of differé
1 renewable energy sources characterjzation
techniques. ~
co Suggest possible characterizationéédhniques
2 for given renewable energy source.l,
co Strengthen the theoretical knowjedge of
3 renewable energy source.
co Able to clearly communicate tHezresuIts of
4 experimental work in oral and written formats.
\)
\
N\
O\
N\
8
N\
)
0\4
Q&
)
O
Q)
\
\
Q
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Course code

SET3201

Course title

Conventional Energy and Utilization

Scheme and Credits

2L:1T:0P 3 Credits

Pre-requisites

Thermodynamics, Heat transfer, Mass and Energy balance

Objectives of the course

This part of the course deals with the production of energy from different non-renewable
energy sources through conventional routes. It is intended to help the young minds to keep
their knowledge upgraded with the current thoughts and newer technology options along
with their advances in the field of the utilization of different types of conventional energy
resources for cleaner energy production.

.

Course title

Detailed contents

Total
contact h

A

Renewable and
Non-Renewable
Energy

Introduction to the Topic; Classification of various\ehergy sources; Key

differences between them; Energy scenario in Ir@iq; Global usage statistics 2

Natural gas — Formation, Unconventional sourges, composition and
combustion properties, Natural gas productior@ansport and storage, 4
applications.

n

w

/

[\

LNG production, transport and storage N

~

Coal — Origin, structure and classification;*Qoal mining 4

Usage of coal in electricity generation, ir\ﬁdnd cement industry

N

Petroleum — Consumption of oil, sour&ss\and production of oil, crude oil

characterization \
~

Refining of crude oil V

Nuclear Energy — Fission and FuSion cycle, Resources, fuel cycles,
Electricity generation, {

Nuclear reactors — Types, Gean\aﬂons; Nuclear waste management

e e}

Cleaner routes of energy production from conventional sources

[NCR I SN =N B S N

Hubbert Peak theory, Peak prgduction forecast for conventional energy
A

Total

sources
U

Suggested
text/reference
books

1.

Tushar K. Ghosh, MaflvA. Prelas (eds.) - Energy Resources and Systems_
Volume 1 _ Fundameitals and Non-Renewable Resources (2009, Springer
Netherlands) O

Kyle Forinash - (LWsics and the Environment — IOP Science, 2017

Vikram Janardltan, Bob Fesmire - Energy Explained, Volume 1
Conventiong{Energy (2010, Rowman & Littlefield Publishers)

U
O

Course code

SET3302 1)

Course title

Special S,ubject 2: Renewable Energy and Utilization

Scheme and Credits

2L: 1:0 P 3 Credits

Pre-requisites

Therm(}dynamics, Heat transfer, Conventional energy

Objectives of the course

Thisspart of the course deals with the production of energy from different renewable energy
soufrges through different routes. It is intended to help the young minds to keep their
kio ledge upgraded with the current thoughts and newer technology options along with
t@/ir advances in the field of the utilization of different types of unconventional energy
[resources for cleaner energy production.

Course title Detailg}/contents Total
contact h
Renewable and 1 J™| Classification of various renewable energy sources; Principles of renewable 1
Non-Renewable r\\ energy, Renewable Energy scenario in India; Global usage statistics
Energy 2 \) Solar Energy:
Q *  Energy Transfer to the Earth
'\?- e Use of Solar Energy 6

®  Concentrating Solar Power (CSP)
e  Photovoltaics

Wind Energy 6
*  Harvesting Energy from Wind
e  Energy and Power from Wind
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e Turbine Types
®  Industrial Wind Turbines
¢  Low Frequency Noise form Wind Turbines
4 Hydro-power
*  Hydropower systems
*  Hydro-turbines 6
e  Hydropower System Efficiency
5 Ocean Energy
®  Ocean Energy Potential against Wind and 'Splar
*  Wave Characteristics and Statistics
e  Wave Energy Devices Q 6
e  Tide characteristics and Statistics p\
e Tide Energy Technologies v
®  Ocean Thermal Energy Q
*  Osmotic Power N
4 Geothermal Energy /
e Geothermal Resources \\ 4
e Geothermal Technologies \
5 Bioenergy \}
e  Energy Source of Biomass \
*  Composition of Biomass 4
e  Biomass Resources, Land,Requirement, and Production
e  Biomethane and biofuel
*  Biofeedstock for Industrial Chemicals
6 Ethanol ’
e  FEthanol Production%‘n Corn
e  Sugar Crop Fermentation 1
*  Production of Ethanol from Cellulosic Biomass
7 Hydrogen energy N\
e  Hydrogen Intern(a/l Combustion Engine
*  Hydrogen Protuction Methods 2
e  Hydrogen St@ge
0 TOTAL 36
Suggested 4.  Tushar K. Ghosh, Q/Erk A. Prelas (eds.) - Energy Resources and Systems
text/reference Volume 2 Renewable Resources (2009, Springer Netherlands)
books ,
5. John Twidell, T\})ny Weir - Renewable Energy Resources-Taylor & Francis
(2005) N
6. AldoV.d sa - Fundamentals of Renewable Energy Processes-Elsevier
Academic(Bress (2005)
Outcomes Students will be ;{b/lve to
e Und nd the various renewable resources for energy utilization
. Anayeathe mechanism for producing energy from renewable resources
e Deyglop the correlations and methodologies to calculate the power ratings
0(1’; ewable energy devices
O
U
A
Q
AN
Course code J [ SET3403
Course title )" | Energy and Sustainability
Scheme and Creditsy, 2L:1T:0P 3 Credits

Pre-requisites

Thermodynamics, Heat transfer, Mass and Energy balance

Objectives of the course

This course deals with Sustainable developments in energy sector and the relevant ongoing

advancements in this domain.

sustainable Goals.

The course also includes different strategies for meeting

Course title | Detailed contents

| Total
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contact h
Energy and 1 Introduction to the Topic; Sustainable Energy Systems, Sustainability 3
Sustainability Challenges and Opportunities
2 Energy Demand; Industrial and Commercial Sectors, Residential Sector, 3
Transportation Sector
3 Conventional and Unconventional Fossil Fuel Sources; Green House Gas 3
Emissions
4 Climate Mitigation Policies 3
5 Energy Poverty and Cooking; Clean Cooking f\ 2 3
6 Renewable Energy Technologies; Solar, Wi\ﬂvv Hydro, Geothermal,
Tide/Wave; Nuclear Power (\ 4
7 Sustainable Biofuel; First Generation, Second ﬁération, Third Generation,
Fourth Generation; Bioenergy with Carbon Captugt and Storage 4
8 Carbon Sequestration Technologies \)
M 4
Energy Analysis and Carbon Accounting; Life Cycle Analysis 3
10 | Energy Efficiency Technologies; Gre\e% Building, Industrial Energy 3
Efficiency, Sustainable Energy Design %
11 | Energy Security and Sustainable Develqbn‘lent 3
Total 3y 36
O’\\
Course code SET3404 [
Course title Coal Engineering and Coal to\Ghemicals
Scheme and Credits 2L:1T:0P 3 Credits
Pre-requisites Thermodynamics, Heat tran$fer, Mass and Energy balance

Objectives of the course | This course deals with all thé processes and technologies associated with coal right from
extraction to power generation and production of other chemicals. The course also includes
the pollution from coal cdbustion, control strategies and clean coal technology.

Course title Detailed contents \\ Total
,\\’ contact h
1 Introduction to the I&i&; Role of coal in Energy Growth and CO, Emissions;
Worldwide distributionl of coal, Global coal consumption, Coal usage in 3

power generation, Jron and Cement industry

2 Origin of coal; G Alification; Classification; Chemical and Physical

Characteristics of,Coal 3
3 Coal Mining; erground Mining, Surface Mining, Impact of mining on 5
environment z)
4 Introductionté’coal utilization technologies; Coal combustion, 4
Carbonizati&n, Gasification, Liquefaction
5 Coal Gasification; Types of gasifiers, Commercial gasifiers; Coal to liquid
fuels, Di@t and Indirect coal liquefaction 4
6 Coal Fi%d Power Plant; Coal Transport, Handling, Storage, Size reduction;
Coal Engineering 4

Steam\T rbines & Electricity Generation; Ash and by-product handling

7 Coal»E%sed electricity generation; pulverized coal combustion (PC), PC
co stion using subcritical, supercritical, or ultra-supercritical steam cycles, | 4
cibculating fluidized bed combustion

8 @Bal Gasification; Basics of gasification, Products of gasification 3
\
9 I™Direct Coal Liquefaction; Single-Stage direct liquefaction, Two-Stage direct 3
.O liquefaction
1%\ Coal to Olefins; Coal to Methanol, Methanol to Olefin, Coal to Gasoline and 4
/| LPG and jet fuels
@1\ Clean Coal Technology in India 2
\hyTotal 36
| Course code I SET3405
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Course title Electrochemical Technology
Scheme and Credits 2L:1T:0P 3 Credits
Pre-requisites Thermodynamics, Momentum transfer, Electrochemistry
Objectives of the course This part of the course deals with the production of energy from electrochemical sources. It
is intended to help the young minds to understand the basic chemistry of electrochemical
cells. At the same time this topic is going to give an insight on different electrochemical
technology application in industries.
. . Total
Course title Detailed contents
) contact h
1 Introduction to the Topic; Overview of applicati(ﬁ\/o\f electrochemical 5
technology, Atomic structures ~
2 Properties of solutions, electrolytic dissociatidn, activity and activity
. . . . 4
coefficient, acid and bases, pH, ionic product@f,water, Hydrolysis of salts,
3 Electrochemical double layer — supercapagitors, Determination of power
and power density, energy density 6 4
Ly
4 Fine structure of double layer - Helmho tz’,approach, Gouy and Chapman
model, model by Otto Stern, Bockrisﬂ&}llerDevanathan Model 6
Electrochemical 5 Electrochemical analytical techniqués® Kirchhoff’s Law, redox processes,
Technology metal and semiconductor conductiv,g}% Electrogravimetry, conductivity, 6
6 Electrochemical analytical techniques- Potentiometry 4
7 Electrochemical analytical te(;Qliques- voltammetry and polarography, ion
selective electrodes, { 4
8 Karl fischer titration, Electroehémical Sensors )
9 Electrochemical cells -\‘Faraday’s law, Clark cell, Weston cell, 4
Electrolyzer cells, Waterélectrolysis
Total AY 36
Suggested 1. Electrochemical Ehergy Systems: Foundations, Energy Storage and
text/reference Conversion by r Braun
books
2. Electrochemital technologies for energy storage and conversion by
Ru-Shi Liu, et'al
,Q\
0
(\J
Course code SET3506 AN
Course title Energy Storagek'])evices
Scheme and 2L:1T:0R Y 3 Credits
Credits
Pre-requisites Thermodynamics, Electrochemical technology
Objectives of the This pazt\ﬁ‘yhe course deals with the storage of energy primarily from electrochemical sources. It
course is inten to make the students aware of different types of energy storage devices available
present}gg. At the same time the future prospects of the energy cells will be focused.

Course title \@ Detailed contents I{?;::‘ct h
Energy Storage 1 [«Definition of Primary and secondary battery 2
Devices 2 | JThermodynamics of electrochemical energy storage — reaction free energy

% and equilibrium cell voltage, terminal velocity, current-voltage diagram, p
Q Overcharge Reactions, Coulometric Efficiency and Energy Efficiency, Cycle
™\ *| Life and Shelf Life
N Aqueous Electrolyte Batteries- Materials and electrochemistry - Manganese
'\2 Oxides, Nickel Hydroxides, Lead Oxides, Bromine-Storage Materials, 6
Metal Hydride Electrodes
4 | Alkali Metal Batteries- Lithium Intercalation Cathode Materials for Lithium- 8
Ion Batteries, Rechargeable Lithium Anodes, Lithium Alloy Anodes, The
Anode/Electrolyte Interface, Liquid Nonaqueous Electrolytes. Materials for
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High-Temperature Batteries
5 | Fuel cells- Comparison of efficiency of the combustion engine and fuel cell,
development of battery vehicles, Hydrogen fuel cell 4
6 | Variety of fuel cells, The proton exchange membrane fuel cell, Solid oxide
fuel cell (SOFC), Electronic structure and conductiyity of SOFC cathode 4
materials )\/
7 | Photoelectrochemical cells f\ ,' 4
Total Y 36
Suggested 1. Electrochemical Energy Systems: Foundatl?nyEnergy Storage and
text/reference Conversion by Artur Braun /
books Q
2. Electrochemical technologies for energystorage and conversion by Ru-
r
Shi Liu, et al
QW
N
Course code SET3507 A
Course title Advances in Solar and wind energy "\
Scheme and 2L:1T:0P 3 Credits U

Credits

Pre-requisites

Thermodynamics, Renewable energy] Heat transfer

Objectives of the
course

This part of the course deals with

@most important renewable energy sources- solar and wind
energy. This course focuses mainlyhon the progressive development of solar as well as wind
energy. The future prospects of thqse two as sustainable energy forms will also be discussed.

Course title E)}talled contents 3(?1?21“ h
1 | Solar radiation — Geomet f collector and the solar beam, measurement of 5
solar radiation
2 | Solar water heating- he@ alance different types of solar water heater, Social 4
and environmental aspeefs, Concentrating Solar Power
3 | Photovoltaic generatl\y- band theory, silicon p—n junction, current voltage
characteristics, fabr'tation of silicon, thin film deposition 6
Enef‘gy Storage 4 | Dye sensitized sa\\l\ar cells, quantum dot solar cells, organic solar cells,
Devices Perovskite solaréslls 6
¢
5| Wind energy:@ﬁrbine types, terms and theories 6
N
6 Characteristfes and power generation from wind energy 6
7 | Wind farmiyémall wind systems, Low frequency noise from wind turbines 6
Total Va2 36
Suggested 1. Tushar K. Ghosh, Mark A. Prelas (eds.) - Energy Resources and
text/reference ,%;}ztems, Volume 2
books
2.\ John Twidell, Tony Weir - Renewable Energy Resources-Taylor &
@ Francis
\
O\k
N
Course code ) ST
Course title (\‘ Special Lab — I- Energy Engineering
Scheme and Credits*\ 0L:0T:4P 2 Credits
Pre-requisites \ Special subject — Energy Engineering — Renewable and non-renewable energy basics
Objectives of the
course

Course title

Detailed contents

Total
contact h
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1 | Determination of flash point and fire point of petroleum cuts 4
2 | Determination of viscosity of petroleum cuts 4
3 | Determination of calorific value of a solid and liquid fuel 4
4
Special Lab -1 ASTM distillation of diesel fuel 4
Copper strip corrosion of liquid fuel 4
6 | Working principle of Solar, wind and hydraulic power gvleration — analysis of 4
circuits A
Total ~ V 24
Suggested
text/reference /\
books = v
Outcomes Q
&
b\
\
A
Course code ST a
Course title Special Lab — 2- Energy Engineerin@
Scheme and Credits 0L:0T:4P 2 Cr,‘{iits
Pre-requisites Special subject — Energy Engineefing — Renewable and non renewable energy basics
Objectives of the
course \
Course title D.oeiled contents Total
(J\ contact h
1 | Performance analysis of Sdia‘r PV Electricity Generator 4
2 | Study of Solar Thermal Heater using the solar concentrator 4
3 | Performance analysis offWind turbine electricity generator 4
Special Lab -IT 4 | Estimation of caloriﬁ@ﬁ‘fue of biomass versus petroleum 4
5 | Estimation of energy;requirement for biomass fractionation 4
6 | To study the power.stdrage of electrochemical cells 4
N Total 24
Suggested \
text/reference Q/
books N
Outcomes (Cb
O
\\Y
’3\
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Petroleum

and
Petrochemi
cals
SP Course Course Type List of Subjects
# Code Code
(IoCB) (MAR))
1 SPT330 SPT430 Theory Introducti})\n to petroleum technology
2 2 |
2 SPT340 SPT440 Theory Petroleuﬁ]/eﬁning processes
3 3
3 SPT340 SPT440 Theory Reﬁne}{@engineering
4 4 V
4 SPT350 SPT450 Theory Resein\voir Technology
6 6 v
5 SPT340 SPT440 Theory Pe(h)chemicals technology
5 5
6 SPT350 SPT450 Theory rgé\ustrial Catalysis
7 7
7 SPT350 SPT450 Theory \wjetroleum economics and management
8 8
1 SPP340 SPP440 Laborato Q Petroleum Chracterization Laboratory-I
2 2 y
2 SPP340 SPP440 Labor&or Petroleum Laboratory-II
3 3
\\J
N
(/ L T| P | Tot
[ al
Course code SPT4302 .\
Course title Introduction to Petroleum
Technoldgy.
Scheme and 2L: 1T:(0 3 Credits
Credits
Pre- Chemistry | & I, Physics | & II, Material
requisites and ehergy balance calculations, Mass
trans:fér operations.
Objectives of \'
the course N /\7/
To give students an overview of:
Petroleum industry, its history,
mportant petroleum product, there
|“Characterization and general refinery
\,rsetup.
Detailed
contents ,\\\
1 \) Introduction to petroleum and 2 1 3
\ petrochemical industry, history of
U petroleum, Current Indian and global
j/ scenario, oil pricing, future trends and
A\ developments.
20 Origin of petroleum, organic and 4 2 6
'\ inorganic theories of origin of
0) petroleum, Kerogen composition,
’}\ composition of crude oil, hydrocarbons
Y‘\ and non-hydrocarbons present (type,
( functional groups, name, structure, role
etc.), classification of crude oil.
3 Introduction to refinery, Types of 2 1 3
refineries: simple, intermediate and
complex refineries, history and current
status of Indian refineries, general
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refinery setup

4 Major petroleum products (LPG, 2 1 3
gasoline, kerosene, diesel, aviation
turbine fuel, lube oil etc.,), their
specification (Indian context), additives
used to meet requirements and testing
methods for petroleum products.

5 Major petrochemical products, Feed 4 2 6
stock for petrochemicals. A
6 Exploration: Geological, geophymcél 4 2 6

and geochemical methods of
exploration, basin and explorat@m
strategies, application of rem t?
sensing in petroleum resource
development, instruments used -
principles and working; ma0Onetometers,
seismogram, radiation counters and
gravimeters.

7 Drilling: Drilling method%(\c\ﬁertical, 2 1 3
deviated and horizontal), Jcable tool,

rotary and turbo drillingy drilling
equipment: Drilling rigs and drilling
string, drilling fluid- composition and
functions. b

8 Oil recovery: Well fJogging and well 4 2 6
completion, well ing and control,

free flow and g J\yftmg, mechanical

pumping, primary; oil recovery,

secondary oil recovery and enhanced oil

recovery methréds, gravity drainage,

water flooding,

Total N 24 1 36
A\ 2
v

Suggested
books.

1 Petrole refining, Technology and
Economics by J H Gary and G E
Handvx(g

2 | The hemlstry and Technology of
Petre{ um by James G Speight,

3 osition and properties of
P t leum by H J Neumann, B P Lahme
ahtl B Severin

4 Modern Petroleum Technology : G D
(Hobson and W Pohl

5 .;Modern petroleum refining processes by
B K Bhaskara Rao

Outcomes \

Ccol r{\ Student will know the history and origin
N of petroleum.

Cco2 [ Student will understand the importance
V of petroleum technology.

L
C03\</ Student will know the specifications of
~ various petroleum products.
co4 Student will be able the list out different
\ processes involved in petroleum
{0 refinery.
. L |T| P | Tot
r\,,\ al
Course code | SPT4303
Course title Petroleum refining processes
Scheme and 2L: 1T: OP 3 Credits
Credits
Pre- Chemistry | & Il, Material & Energy
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requisites

Balance Calculations, Physical
Chemistry, Introduction to petroleum
technology.

Objectives of
the course

Students will learn the thermodynamics,
kinetics, mechanism and process flow
diagram of various refining processes
used to improve the quality of different
petroleum fraction.

AV

Detailed
contents

Q)V

Separation of oil and gas, pre-tieatment
methods, removal of moisture and salts,
transportation and storage. 6

Thermal cracking, thermal processing
like visbreaking, delayed coking, fluid
coking, flexicoking. . \\

Catalytic cracking: Cracking reactions,
cracking catalysts, crackihg units,
fluidized bed catalytic cc\;acking (FCQ),

new designs for FCC units.

Hydrocracking and h@?}lro-processing:
Hydrocracking reactions, hydrocracking
catalysts, hydrocn%ker unit, hydro-
processor, hydroge/ production and
purification. \

Catalytic reforming: Reforming
reactions, feed\lEzreparations, reforming
catalyst, reactqr design, catalytic

reformer.

Light end per\:esses: Isomerization,
alkylation and polymerisation.

Total ~
;0

24

36

Suggested
books.

\/

Petrolé,um Refining Engineering by W L
Nelso(\.

Petrfleum Processing, Principles and
App‘ﬁcations by R J Hengstebeck.

dern Petroleum Technology by G.D.
Hobson

Outcomes

Students will learn

co1l

\

@o identify the process/technique to
mwimprove quality of given petroleum
fraction.

co2

Draw process flow diagrams/process
block diagrams for any given refinery
operation.

Tot
al

Course code

SPT4404

Course title

Reservoir Technology

Scheme and
Credits

2L: 1T: OP 3 Credits

Pre-
requisites

Introduction to petroleum technology,
momentum transfer, mass transfer
operations, Materials physics.

Objectives of
the course

To impart knowledge in the basic
concepts like PVT analysis for oil,
Material balance

applied to oil reservoir, Darcy’s law and

applications, well inflow estimation for
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stabilized flow conditions.

Detailed
contents

1 Petroleum geology, types of rocks, 4 2 6
sedimentary rocks, Oil and gas traps,
migration and accumulation of oil and
gas,

2 Petroleum reservoir, properties of”‘ 4 2 6
petroleum and gas in rocks, 4
fundamentals of oil and gas flo }9(
porous media. Natural gas and
hydrates.

3 Reservoir Fluids: Phase beha |oﬁr of 6 3 9
hydrocarbon system, ideal & non ideal
system, equilibrium ratios, ffeservoir
fluid sampling, PVT properties
determination, different coyrelations and
laboratory measuremen ata
reduction, evaluation andrapplication.

4 Reserve estimation: ressurce & reserve 4 2 6
concept, Different reserve estimation
techniques \

5 Volumetric, MBE, de&une curve analysis, 6 3 9
latest SPE/ WPC/ 18, classification,
predicting reservpir'performance,
introduction to r\ee;érvoir simulation.

Total N\ 24 1 36
\ o 2

N

Suggested \
books.

1 Advanced Reservoir Engineering by T.
Ahmed and\P. McKinney.

2 Principles,of Petroleum Reservoir
Engineering by G.L. Chierici.

3 | Applied|Pétroleum Reservoir
Engineering by R.E, Terry, M. Hawkins
and B.C! Craft.

4 Fundg?nentals of Reservoir Engineering
by LR Dake.

Outcomes Stugdents will

Ccol D\‘c‘alculatlons on basic PVT analysis of
speC|ﬁc reservoir of various sands

CO2 QStlmate the reserves of various sands
[ of the reservoir from well data.

CO3 \;rUnderstand the key concepts of
petroleum geology.

\Q\\ L T| P | Tot

Course code 0y SPT4403

Course title 0, Refinery engineering

Scheme and v 2L: 1T: OP 3 Credits
Credits

P

Pre-
requisites

Mass transfer operations, Separation

\} processes, Heat transfer, Chemical
Q reaction engineering, Petroleum refining
processes..

|~

.

Objectives of 7.
the course

In this student will learn to apply their
knowledge of mass transfer, heat
transfer, equipment design and
chemical reaction engineering to
complex processes of petroleum
refineries.
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Detailed
contents

1 Design aspects of pipe still heaters, 3 2 5
radiant and convection sections,
calculation of heat flux, radius and
number of pipes. Furnace design: Heat
load calculations for furnace heaters,
typical heat flux values, basic /)
constructional features, differents
furnace types, factors to be con i&éred
in the design of fired heaters. Q)

2 Distillation curves: ASTM, TBP/ EFV 6 3 9
distillation curves; experimental details,
their comparison and inter relations by
Nelson and Edmister correldtions.
Multicomponent vapour liqui
equilibrium, flash distillati%g, key
components, dew point %\;1 bubble
point calculations. Multicémponent
distillation, caIcuIation?fgnumber of
stages in distillation, ealculation of
minimum reflux and gumber of plates,
feed plate location.

3 Atmospheric distillation tower: Types of 6 3 9
refluxes, conceptroftoverflash, overall
material balance), gstimation of top,
bottom, side drzgw tray temperatures,
energy balance for atmospheric
distillation tOW\ . Vacuum distillation
tower: Type ¢f, operations, vacuum
distillation celumn internals, flash zone
and tower hase calculations, flash zone
pressure, am requirements, heat and
material balance calculations.

4 Multicomponent liquid - liquid 3 1 4
equilibritim relations, estimation of
numbe{rjof stages by triangular and
rectarigular diagrams for complex
petraleum oils.

5 Multicomponent absorption and 3 2 5
sq;@ping in refinery operations,
aQéorption and stripping factors and

ir significance. Mathematical
ahalysis of multi- component absorbers
|“and strippers, Kremser-Brown
\,Tabsorption factor methods.

6 Adsorption, breakthrough phenomena, 3 1 4
r§\ concept of adsorption zone height,

unsteady state fixed bed operation, LUB

technologies and its concepts.

\\ concept, design of absorbers. Sorbex
U
./

Total 24 1 36

Suggested O
books. {

\ 1 Petroleum Refining Engineering by W L

,\Q Nelson.

Y\’ 2 Petroleum Refinery Distillation by
s R.N.Watkins,

3 Refinery process modelling by G. L.
Kaes.

4 | Chemical Reactor Design and Process
Plants, Vol | and Il, H.F.Rase.

5 Heterogeneous Reactions, Analysis,
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Examples and Reactor Design, L. K.
Doraiswamy and M. M. Sharma.

Outcomes

Students will

Cco1l

Analyse multicomponent VLE data.

CO2

Perform multicomponent distillation
calculation.

co3

Carry out multicomponent liquid-liquid
extraction.

co4

Identify best reactor configuration'figr
given process and design it. A

Q)V

A
{

L T| P | Tot

Course code

SPT4405

Course title

Petrochemicals Technolo

Scheme and
Credits

2L: 1T: OP 3 Credits J
M

Pre-
requisites

Chemistry | & Il, Material & Energy
Balance Calculations, Ph)x al
Chemistry, Introduction to'petroleum
technology. W

Objectives of
the course

This course focusses on anufacturing
processes of all important
petrochemical produtts.

\J

J

Detailed
contents

(’\

J
Chemicals derived from C1-C2.
Chemicals from natural gas, naphtha
etc. Principal réactions of Methane,
ethane, ethyl he and acetylene.
Naphtha ancj\ as cracking to produce
C2-C4 olefins, dienes and aromatics.

Chemicals@fom C3 and C4. Production
of isoprop@nol, acrylonitrile, acrylic acid,
propylerse) oxide, propylene glycol,
polymers/and copolymers of propylene,
dehydrogenation of butane, production
of MTBE, acetic acid from butene,
butadiene from butane, maleic
anh{(ﬁride.

Ch@micals from high molecular weight

n-paraffin: Oxidation of n-paraffin to

fét/ty acids and fatty alcohols,

@\Iorination and sulfonation of n-
araffin.

vPetroleum aromatics. Chemicals based
on benzene, toluene and xylene (BTX),
synthesis of ethylbenzene, phenol,
aniline, nitrobenzene, chlorobenzene,
styrene, cumine, benzoic acid, o-
cresols, benzaldehyde, phthalic
anhydride.

53

Q

Q\
Q
X
?.

K (//

Polymerization fundamentals, Ziegler
Natta catalysts, polymerization of
simple olefins such as ethylene and
propylene. Synthetic rubbers,
manufacture, general characteristics,
raw materials for synthesis, range of
synthetic rubbers, PBR, SBR, NBR, butyl
rubber.

6

Waxes - Introduction, History of waxes
and their applications, definitions,
classification- natural, partially synthetic

and fully synthetic wax. Petroleum wax:

About Integrated Master of
Technology Program

Course instruction and
Grading System

Page 154 of 187




Macro-crystalline wax (paraffin wax),
microcrystalline wax, division into
product classes of paraffin wax.

Lubricating oils, specifications,
characteristics, production of lube
specialities, additives, refining of
lubricating oil: solvent chemicals &
hydrogenation method, dewaxing,
deasphalting etc. Manufacturing
grease, manufacture of specialtyyoi

oil, etc.

viz. insulating oil, transformer o& hite
Total a
vV

22

33

Suggested
books.

)

42

Fundamentals of Petroleum €hemicals
Technology by P.Belov

Encyclopedia of Chemici\féchnology,
Kirk-Othmer. .

\J
Ulmann’s Encyclopedia\gf Industrial
Chemistry A

Dryden’s Outlines of Chemical
Technology

A Text Book on Pek“f{)chemicals,
B.K.Bhaskara Rag.

Outcomes

Students will  \J/

Cco1l

Draw process flow diagrams/process
block diagrams\éor the manufacture of
various petrochemicals from process
description. @

COo2

List out variﬁhs alternatives for carrying
out a particylar process and provide
recommepdations for the best choice.

(/U

Tot
al

Course code

SPT4506

Course title

Industrial Catalysis

Scheme and
Credits

2L: ’]{T: OP 3 Credits

Pre-
requisites

endineering |, Petroleum refining

L
ngﬁistry I, I & lll, Chemical reaction
pracesses, Petrochemical technology.

Objectives of
the course

@bjective of this course is to give
(students an overview of different types

;vcatalyst, their characterization,

synthesis and application in petroleum
refining and petrochemical synthesis

Detailed
contents (\

Catalyst - activation energy concept,
types of catalysis, comparison of
homogeneous & heterogeneous
catalysis, enzyme catalysis, green
catalysis, nano catalysis, phase transfer
catalysis.

Fundamentals of heterogeneous
catalysts, steps in heterogeneous
catalyzed reactions, different kinetic
models, steric effects, electronic factors.

Catalyst charecterization, SEM, TEM,
XRD.

4

Redox catalysts, Acid/Base catalysts,
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Supported catalysts, Metal catalysts,
bimetallic catalysts, promoters,
inhibitors.

5 Methods for synthesis of catalysts: 6 3 9
precipitation, fusion and alloy leaching,
sol -gel synthesis, hydrothermal
synthesis, impregnation,
coprecipitation, adsorption/ion
exchange. A

6 Zeolite catalysts , composition aw?/v 4 2 6
structure of zeolites, reactant
selectivity, product selectivity, @)idity of
zeolites, Applications of zeolités in
petroleum refinery and petrochémical

synthesis. \
7 Catalyst deactivation, poiso‘;‘ing of 4 2 6

metalic catalyst, oxides and &olid acids,

thermal processes and sintering,

regeneration and recycli f

heterogeneous catalysts.

Total \ 24 1 33

A 2

Suggested N\
books. O

1 Handbook of Hetefogeneous Catalysis
by Gerhard Ertl, 2008

2 Concepts of Moderh Catalysis and
Kinetics, Second Edition. I.
Chorkendorff, §. W. Niemantsverdriet

3 | Elements of Chgmical Reaction
Engineering kﬁy H. Scott Fogler

4 Industrial catalysis: A practical approach
by Jens Hage

Outcomes Students will

co1l understand importance of
heterogeneous catalysis.

CO02 know different catalyst characterization
technjques

Cco3 Under\étand mass and heat transport
pheftomena occurring during catalytic
reagtions

co4 Ie%ﬁﬁ different methods of catalyst
syrthesis

0\ L T| P | Tot

N

Course code UrSPT4507

Course title Petroleum economics and
management

Scheme and 2L: 1T: OP 3 Credits

Credits

O
S

Pre-
requisites

Introduction to petroleum technology,
Petroleum refining processes,
Petrochemical technology.

L
&

Objectives of To provide students with an

the course O understanding of global petroleum
market, tools of economic analysis of
petroleum project and key management
concepts related to oil and gas industry.

2% .

%

Detailed
contents

=

Introduction to oil and gas industry: 2 1 3
World oil and gas supply and demand,
structure of oil and gas business, oil and
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gas reserves, crude oil pricing and
volatility, Oil and gas industry value
chain. International & National
Institutions of Oil & Gas: API,OPEC,
OECD, OIDB, DGH, PNGRB, CHT, PII,
PPAC, PCRA.

Indian oil and gas industry, oil resreves,
Strategic Reserves concepts, crude oil
import statistics, government poliﬂ‘es
and laws related to petroleum and
petrochemical industry, petrole
contracts, Indian petrochemical\market,
major products, imort and export
statistics for India, factors affecting
pricing. Overview of major Indian oil &
gas and petrochemical co nies.

Upstream economics: main challenges,
Finding oil, access and deyelopment
rights, leasing and explofation, key
figures in upstream, play(}:rs: I0C, NOC,
Independents, contractars etc.,
reservoir management, upstream
profitability, Midstream: Trading and
crude transportation

Downstream econgmics : Refining and
marketing, Refining*economics: Current
refining context Qg/ﬁning costs, refining
margins and profitability. Sales and
marketing of petroleum products,
costing of man ‘petroleum products:
motor fuel, a‘@a\tion fuel, lubricants, fuel
oils, asphalts,

PetrochemiQ‘als economics:
Petrochemigal products- base,
intermedi@:e and consumable products,
petrochemical Industry structure,
capital infvestement, Economic analysis
of key [processes: eg. olefine production,
ethan®e cracking, LPG cracking.
Marketing and distribution.

Oil &4nd gas project management:
De@elopemnt of project, joint
deyelopments, contractor relationships,
t management, partenership
anagement, political risks, innovations
(and technology, fiscal regimes,

“financing and financial performance.

Project Risk Analysis: Definition of risk,
sources of project uncertainty, impact of
government regulations, methods of
risk analysis, managing attitudes
towards risk, expected utility theory,
assessing the utility function, risk
premium and risk aversion.

Recent advances, Future of the Global
Oil and Gas Industry, analysis of
petroleum alternatives for energy and
speciality chemicals.

Case studies.

Total

Suggested
books.

Fundamentals of Oil and Gas Accounting
- Charlotte Wright
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Petrochemical Economics: Technology
Selection in a Carbon Constrained World
by D. Seddon

The Global Oil & Gas Industry:
Management, Strategy and Finance by
Andrew Inkpen, Michael H. Moffett

Petroleum economics and engineering
by Hussein K. Abdel-Aal, Mohammed A.
Alsahlawi.

Project management for the oil afﬁ“gas
industry : a world system apprc))}g.\)

Outcomes

Adedeji Badiru, Samuel Osisan
Students will '\

Cco1

get knowledge of the role of gil énd gas
industry in global economy. 6

co2

understand the key busin€ss issues
related to energy markets, piicing,
project finance, energy palicy and
geopolitical issues impackmg the Oil and
Gas industry.

co3

be able to perform econ m|cs analysis
for the petrochemicalfusiness

co4

able to explain the f amental
concepts of oil and ga's industrial

Management
o
\(-/

Tot
al

Course code

SPP4301 A

Course title

Petroleum Ch@racterlzatlon
Laboratory-} '\

Scheme and
Credits

OL: OT: 4P (\\ﬁ Credits

Pre-
requisites

Chemistry JyIntroduction to petroleum
technologw,

Objectives of
the course

To apply Various testing methods for
assessing/ various properties of
petroleum products.

N\

Detailed
contents

Bl

’\

@rmmatlon of vaporlzat|on
acteristics of given petroleum
p}oduct by ASTM distillation.

Determination of flash point and fire
oint.

"Determination of diesel index of given
petroleum sample.

Determination of carbon residue of
given petroleum fraction.

Determination of drop point of given
sample.

Determination of viscosity of given
petroleum sample.

Determination of cloud point and pour
point.

Determination of the smoke point.

Determination of calorific value of fuel
by Bomb calorimeter.

Total

48

Suggested
books.

Handbook of Petroleum Analysis by G.G
Speight.

Modern petroleum refining processes by
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B.K. Bhaskara Rao.
3 | ASTM Standard Manual
Outcomes Student will be able to
Cco1 Describe the basic principles of different
petroleum characterization techniques.
co2 Suggest possible characterization
techniques for given petroleum sample.
co3 Strengthen the theoretical knowledge of
petroleum products. /\\V,
N Tot
(\\/ L TP |
Course code SPP4403 AV
Course title Petroleum laboratory-ll " |/
ocheme and OL: OT: 4P 2 Credits ()
Pre- Refinery engineering, Petro’lé}.lm refining
requisites processes, Simulation Labyl and Il
In this course students will*enhance
Objectives of the!r Knoyvledge ofldesign.and
the course opt|m|;at|on _of various nery .
operations with the help)of professional
software {\
Detailed O
etaile
contents &
1 Determination g{g{omine number by
color indicator hod.
Determination of the penetration index
2 of petroleum sarnple. Determination of
Electrical streﬂ\gth of transformer oil.
3 Determinatip\h/of water content by Dean
and stark method.
4 Detection QT}copper strip corrosion of
petroleuniproduct.
5 Designi@"of debutanizer column using
ASPEN
6 Designing of atmospheric distillation
unit (ADU)
Desighing of vacuum distillation unit
(VDY
8 DeSigning of naptha reformer
9 | D&signing of FCC unit
Total 48
Suggested OJ
books. a
1 \ Distillation design and control using
\_| Aspen simulation by WL Luben
\\ Process simulation and control using
2 ' ASPENTM
% 3 | ASPEN Manual
U4 Handbook of Petroleum Analysis by G.G
) [ Speight.
Outcomes A Student will be able to
C(ﬁ Strengthen the theoretical knowledge
L4 of refinery operations design.
() Be able to suggest possible
@oz characterization techniques for given
(\ petroleum sample.
Course code SPT3201
Course title Special Subject | - Reservoir Technology
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Scheme and
Credits

2L:1T:0P 3 Credits

Pre-requisites

Chemistry and Physics learnt at +2 level

Objectives of the

course

This is an introductory course in Petroleum Technology, which covers the
chemistry of hydrocarbons, its formation and upstream processing.

Course title Detailed contents Total
contact
N h
1 Introduction to oil and gas sector, Origin.alid occurrence of
petroleum, History of petroleum in Indi d scope, Theories
of formation, Geology of petroleum roc@ Classification of
. . : L 6
rocks, Reservoir rock properties (porcﬁi}y, permeability,
wettability), Sedimentary rocks, Strtlstture of traps for oil and
gas -
2 Exploration techniques - surface and sub-surface methods
(geological, geophysical, geochemical, etc.) Types of surveys, 4
Remote sensing technology \
3 Drilling of oil well, Types of drilling, Drilling bits, Drilling fluid
. . and its application, Cementing\gracturing of oil well,
Special Subject . . : . . 8
| Completion and testing of oilawells, logging and primary
recovery ,\\
4 | Well testing and production‘ef crude oil, Free flow,
Mechanical pump flow, MZ\teriaI Balance of reservoir 6
5 Enhanced oil recovery, ter flooding, Chemical and Polymer
Flooding, Microbial enharced oil recovery, Secondary and 6
Tertiary oil recovery .
6 Separation of oil andCondensates, stabilization, desalting
and dehydration, Tra(gsporting of crude oil, Classification of 6
crude oil - physica(properties (API, Sulfur content, UOP
Characterization, etc.)
N Total 36
Suggested 4. Fundamental Aspects of Petroleum geochemistry : Negi and Colombo
text/referenc 5. Modern Pet um Technology : G D Hobson and W Pohl
e books 6. An introduction to Physics and Chemistry of Petroleum : R R F Kinghorn
7. Reservoir Ergineering Handbook: Tarek Ahmad
Outcomes Students will be able to

Understé\nd the formation of crude oil inside the earth crust

Analys@the various sensing techniques to detect oil and gas reservoirs
Haveb he fundamental knowledge of drilling fluids and drilling

techfiques
° Unc@f’stand the various steps in production of crude oil from reservoir.
O
Course code SPT2302
Course title Special Subject Il - Fundamentals of Refineries
Scheme and 2@:’ 1T:0P 3 Credits

Credits

Pre-requisites

\
@hemistry and Physics learnt at +2 level, Basic knowledge of petroleum

jformation and production

Objectives of the |

course

0
R

This course will cover the various processes and products involved in
refinery operation. Refinery operations includes physical separation,
thermal operations (Cracking, coking, etc.) and catalytic upgradation of
crude oil (Catalytic cracking, reforming, isomerization, polymerization,

() etc.).
Course title ? Detailed contents Total

contact

h

Special Subject | 1 Brief review of Petroleum, Its composition, Non-hydrocarbon 6

| impurities, Characterization and classification of crude oil,
Pretreatment methods, General refinery set-up and various
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processes

Refinery product pattern, Fractionation concept, Atmospheric
Distillation Unit, Vacuum Distillation Unit, Indian
Specifications of important petroleum products and its
testing methods

Thermal processes to upgrade crude residues - Visbreaking,
Thermal Cracking and Coking process. Their types and
reactor configuration

A
Catalytic processes to upgrade petroleum Products -
Catalytic cracking, Reforming, Isomerizatjon, Polymerization,
Hydrotreatments, etc. 76

10

Finishing processes in modern refinery, - blending, dewaxing,
solvent extraction, etc. Application aof advanced analysis
techniques (UV, MS, IR, NMR, GLC, .) in petroleum and
product analysis /*,)

Total

36

Suggested
text/referenc
e books

8. Petroleum Refining Engineerin\‘g\: W L Nelson
9. Modern Petroleum Technology": G D Hobson and W Pohl

lb. The Chemistry and Technoll:gg of Petroleum : James G Speight
logy and Economics : JH Garyand G E

11. Petroleum refining, Techno
Handwork ’\\

Outcomes Students will be able to

e Understand the product pattern in the refinery based on supply and

demand

e Understand the vari thermal and catalytic operations in refinery

e Evaluate and analyse'the petroleum product specifications

e Analyse the need@{lndian petroleum industry.
N

Course code

SPT3403 N

Course title

Special Subject Il - Fluidization Engineering

Scheme and
Credits

2L:1T:0P ) 3 Credits

Pre-requisites

reaction engipeering

L
Mass transfer @eration, Heat transfer, Momentum transfer, Chemical

Objectives of the
course

in various d\%micallpetroleum processes.

This coursewill cover the fundamentals of fluidization and its application

Course title Q Detailed contents Total
¢ contact
P\ h
Special Subject | 1 The ph menon of fluidization; Advantages and
| disadvantages of fluidized beds over packed bed and moving 4
bed;rdustrial applications of fluidized beds
2 Charb@teristics of solids: Classification of solids; Flow
chakacteristics and its outline in the different types of 4
fluidization
3 | Flow pattern of fluidization system: Flow patter, flow pattern
nsition ,flow pattern map, Frictional pressure drop and its 8
model to analyze, Solid movement, mixing, segregation and
| staging
40 | Gas distribution: Type of gas distributors in small and large 4
’\ scale industries, Design of distributor.
Q Bubbling fluidized beds: Gas dispersion and gas interchange 5
B in bubbling beds, mixing characteristics
? 6 Mass transfer phenomena: Particle togas mass transfer
phenomena and its analysis by model in two and three phase 4
system and modeling
7 Heat Transfer phenomena: Heat transfer between fluidized
beds and surfaces and modeling
8 Design of fluidized bed reactors: Design for physical
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| operation, catalytic and non-catalytic systems

Total 36

Suggested 12. Fluidization Engineering: D. Kunii and O. Levenspiel
text/referenc 13. Particle Technology and Engineering : Jonathan P.K. Seville Chuan-Yu
e books Wu

14. Handbook of Fluidization and Fluid-Particle Systems: Wen-Ching Yang
Outcomes Students will be able to

e Understand concept of fluidized bed
e Evaluate the types of fluidization bagebl on particle properties as well

as feed velocity
e Analyse the need of fluidization in@hemical as well as petrochemical
N

industry. v
e Understand the working of various geometries of fluidizing bed
\V
M
Course code SPT3404

Course title

Special Subject IV - Introduttion to Petrochemicals

Scheme and
Credits

2L:1T:0P 3Cre\{|ts

Pre-requisites

A
Basic knowledge of Chemisthy at +2 level

Objectives of the This course covers the fundamentals as well as state of art development

course

in petrochemical industr)/\

Course title Deta@ﬂ contents Total
\ contact
h

Special Subject
I

1 History and importangeof Petrochemical industry, growth in
India, Classification ef\Petrochemicals, Feedstock of the 6

Petrochemicals, Pre,gération of feedstrock from ethane/

propane and naphtha/gas oil cracking, syngas.

2 Petrochemicals fragh C1, C2, C3, C4 and Syngas
Ethylene to ethy@ne oxide, ethylene glycol, ethanol amine;
Propylene to a¢rylic acid, methyl ethyl ketone, acrylonitrile
and Butenes to iso and n butanols, MIBK, MTBE

12

3 Petrochemic-%lg from BTX aromatics, naphathalene etc.
Aromatics teymaleic and phathalic anhydride, DMT, phenols 8
and acetor\'e\s

4 Ponmeriz@ion - polyethylene, polypropylene, synthetic

rubbers ?tc. 4
5 Hydration: Technologies for production of alcohols such as
ethandl, isobutyl alcohol and higher alcohols. Esterification: 6

Proc for production of few esters such as acrylates,
terephthalates, ester for flavoring industries etc.

AY Total 36

Suggested 15\ hemicals from Petroleum: A. L. Waddames,
text/referenc ]\g\ etrochemical Processes 1 & 2: Chauvel and B. Lefebvre
e books l@ Introduction to Petrochemicals: S. K. Maiti

Outcomes Stu@nts will be able to

«* Understand petrochemical Industries, its requirement and usefulness
O e Understand and analyse the manufacturing of petrochemical feedstock
., * Understand the complexity in technology for different petrochemicals

~

Y

Course code ()~ | SPT3405

Course title 1" Special Subject V- CNG and LNG Technology

Scheme and
Credits

2L:1T:0P 3 Credits

Pre-requisites

Primary knowledge of Petroleum refining technology, Chemical
Engineering Thermodynamics

Objectives of the This course covers the essential treatments in utilizing natural gas as fuel
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course

Course title Detailed contents Total
contact
h
1 Overview of natural gas industry, sources of natural gas, 6
composition, properties and its classification
2 Pretreatment processes for natural gas - hydrotreatment, 8
dehydration, metal recovery, liquefactionyetc.
Special Subject | 3 CNG - Fundamentals, compression strategy,
| Thermodynamics, types of compressor, capacity, power 12
calculations, storage, transportation and safety
4 LNG - Pretreatments, liquefaction cyofl‘s/s, cost, storage,
transportation and safety A 10
Total  \J 36
Suggested 18. Natural Gas Processing: A. Bahé@ori
text/referenc 19. Natural Gas Production Engineering: C. U. Ikoku
e books 20. Fundamentals of Natural Gas,Pfocessing: L. L. Faulkner
Outcomes Students will be able to \

e Understand the scope of na\%inral gas industry

e Analyse the various pretreatment processes in natural gas industry

¢ Understand the various 61\armodynamic cycles and processes for CNG
and LNG /

FAN
Course code SPT3506 [
Course title Special Subject VI- Hydrotreatment Technology
Scheme and 2L:1T:0P

Credits

3 Credits

"N\

Pre-requisites

N\
Primary knowledge QfPetroIeum refining technology, Chemical Reaction
Engineering, Masstransfer operation.

Objectives of the

This course covers\‘the role of hydrotreatments commonly used in

course petroleum refininy’
Course title \/Detailed contents Total
(/ contact
{ h
1 Hydrotretmen\\té and types, pretreatment, quality 4
improvemet, product finishing treatment
2 Source of hy\jrogen in refinery, process chemistry, 4
puriﬁcathQy and storage
3 Hydrodegulfurization, process configuration, reactor types, 10
Special Subject catalysts, process parameters, feedstock preparation.
| 4 Hydro¢racking, commercial processes, catalyst, feed 10
prepacration, process parameters
5 Hydrdvisbreaking, Asphaltenic Bottom Cracking process 4
6 Hy%otreatment for products, heteroatom removal such as
S r and nitrogen 4
\ Total 36

Suggested 2@ Modern Petroleum Technology : G D Hobson and W Pohl
text/referenc . The Chemistry and Technology of Petroleum : J. G Speight
e books 3. Petroleum Refining Processs: ). G. Speight and B. Ozum
Outcomes

N\
Q
N

L

5

S@dents will be able to

e Understand the importance of hydro-processes petroleum industry
¢ Analyse and understand the various processes in petroleum refining
e Understand the complexity of refinery operations.

N\

Course code

)

SPT3507

Course title

Special Subject VII- Catalysis in Petroleum Industry

Scheme and
Credits

2L:1T:0P 3 Credits

Pre-requisites

Chemical Reaction Engineering, Chemical Technology.
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Objectives of the
course

This course covers the scope of catalyst in petroleum refining and

petrochemical sector

Course title Detailed contents Total
contact
h
1 Introduction to catalytic processes in petroleum industry,
types of catalyst, reaction mechanism of catalyst, catalyst 4
testing, performance and regeneration, Qzﬁalysts promoters,
Inhibitors, catalyst deactivations A
2 | Zeolite synthesis reactions, unit cell strugture, classification,
acidity, and basicity in Zeolites, cation‘ekchange
dealumination and isomorphus subst@vtion principles, 8
Applications of Zeolites in catalysisQnd in separation
processes- a few case studies A
Special Subject | 3 Reforming Catalyst, Nobel metal c’af@alyst, types, promoters, 6
I Inhibitors, catalyst deactivations |
4 Alkylation and isomerization cal:e\‘ryst, advancement in design 4
from homogeneous to heterogeheous
5 Catalysis for hydrotreatmentsf\q“nanufacturer, selectivity, 4
promoters A
6 Vanadium based catalyst, ;:dymerization catalyst, Ziegler 6
Natta catalyst for petrochernicals
7 New development in solighcatalysis, monolith catalysts, Nano 4
catalysts, Insitu charactér}zation. simulation techniques
" Total 36
Suggested 24. Modern Petroleum Technology : G D Hobson and W Pohl
text/referenc 25. The Chemistry an chnology of Petroleum : J. G Speight
e books 26. Petroleum Reﬁnin(g) rocesss: J. G. Speight and B. Ozum
Outcomes Students will be able to /A
e Understand the\\nnportance of catalysis petroleum industry
e Analyse and erstand the design of catalysis and its role in various
processes
e Understand the complexity of efficient catalyst development.
Petroleum Product Testing Lab-1 \b
1.  Determination of flash point of pet)@eum sample (Able’s and Pensky Martin Apparatus)
2. Determination of flash and fire p@nt of petroleum sample (Cleveland Open cup apparatus)
3. Determination of API Gravity (Sf/petroleum fractions
4. Determination of Aniline po@ of a given sample
5. Determination of Cloud and Pour point of a given sample
6. Determination of Raid Véapor pressure of petroleum sample
7.  Determination of AS@ distillation curve for the given petroleum sample
Petroleum Product Testing Laé—é
8. Determination of wiScosity and viscosity index of a given petroleum sample using Redwood viscometer
9. Determination o@arbon residue of a petroleum fraction using Codradson carbon residue apparatus
10. Determination of copper strip corrosion of a given sample
11. Determinatiga of calorific value of a liquid fuel sample using bomb calorimeter
12. Determina't{)n of smoke point of a petroleum sample
13. Determination of water contamination in lube oil using Dean and Stark Apparatus
14. Determination of moisture content in a petroleum sample using Karl-Fisher apparatus
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Materials

and
Polymers
SP Course Course Type List of Subjects
# Code Code
(IoCB) (MAR))
1 SMT32 SMT420 Theory Introduction to Material Technology
01 1
2  SMT33 SMT430 Theory  Polymer s/\bence and Technology-|
02 2
3 SMT34  SMT440 Theory Structu@-\f’roperty Relationships
03 3 A
4 SMT34  SMT440 Theory Polymey science and technology -II
04 4
5 SMT34 SMT440 Theory Ma/t/gals processing
05 5
6 SMT35 SMT450 Theory Nanomaterials
06 6 \%
7 SMT35 SMT450 Theory Functional materials
07 7 \\“
1 SMP33  SMP430 Laborator,\
03 3 y Materials Characterization Laboratory
2 SMP34  SMP440 Laboratc@ Materials processing and characterization
02 2 y& laboratory
‘/J
N
AN Contact Hours
‘N L|{T|P]| Tot
Course SMT4201 N
code
Course Introduction to)VIateriaIs Technology
title )
Scheme 2L: 1T: OP (3,Credits
and
Credits )
Pre- Physics | & 1{‘,’Chemistry I &I
requisite
S
Objectiv 1 Undersgilﬁd the basic principles of material science
es of the and en% eering.
course
2 Applt\ﬁ; various testing methods assessing
megchanical, thermal and rheological properties of
polymers.
3 | Analyze the properties and applications of the
rn%terials.
4 | Create basic platform for students to develop
nnewer materials used in industry applications
Detailed N
contents Z
1 « | Introduction to Materials: Thermoplastics, | 2 | 1 3
O Thermosets, Elastomers, cellulose Polymer and
4 Metal Composites., Smart and advanced materials
2 | Mechanical and Electrical Properties of Materials: | 4 | 2 6
7\ stress-strain behavior, Tensile, Flexural and Impact
r‘\ properties, true stress and true strain, brittle and
( ductile materials, stress-strain curve of single
crystal, hardness, creep, fatigue, mechanism to
improve the mechanical properties and fracture
properties. Electrical properties, conductivity,
dielectric properties, Impedance technique
3 Thermal Properties of Materials: Glass transition | 4 | 2 6

About Integrated Master of

Technology Program

Course instruction and
Grading System

Page 166 of 187




temperature (Tg), Melting temperature (Tm),
Crystallization temperature (Tc), Heat distortion
temperature (HDT) etc. Sample preparation,
standardization, conditioning of sample,
processability test, dynamic mechanical analysis,
melt flow rate, Vicat softening temperature. Study
of a dilatometer. Study of thermo-chemical analysis
and differential scanning calorimeter.

Surface Properties of Materials: Imp‘Qrtance of
surfaces and wear surface properties in
engineering applications, X-ray, Vdiffraction
spectrometry, scanning electron’ ) microscopy,
travelling electron microscope, /éfontact angle,
surface energy, adhesion properties.

Optical Properties of Materials:'\ ndamentals of
atomic theory of optical material$, quantum theory
of optical materials, excitons angi colour centers,
classifications of optical materials, scattering,
refraction, theory of refractign and absorption,
reflection and  transmissiqf), introduction to
Refractive Index, optical Den\s[ Y,.

Composite and  Nanomaterial:  Introduction,
classification of the compasite materials, particle
reinforced composites, fiber reinforced composites,
processing techniques ﬁ{;composite materials and
applications. Synthesi of nanostructured
materials, top-dow, approach-nanomaterials-
synthesis, bottom- process-synthesis of
nanoparticles, vapqr phase deposition, epitaxial
techniques—synthesiﬁ'of nanomaterials, chemical
methods-nanomatérjal synthesis, hybrid methods-
synthesis of nanefmaterials, nanotechnology and
environment, prc&serties and possible applications
and storage. \J

Total 0O
J

(

36

Suggest
ed
books.

~

Y

\
Plastics Materials by J.A. Brydson,

HandbooR, of Industrial Chemistry: Organic
Chemigals by Mohammad Farhat Ali,

Materigls Science by V Rajendran,

Introdgction to Material Science for Engineers by J F
Shackelford.

MateMals Science and Engineering: An Introduction
by William D Callister.

SP| Plastics Engineering Handbook of the Society of
thé, Plastics Industry, Inc. by Berins, Michael L.

Mandbook of Plastics Analysis, H. Lobo and J. V.
hBonilla, Marcel Dekker.

wHandbook of polymer Testing Roger Brown, Marcel
Dekker Inc.

Instrumental Methods by Dyer.

Developments in Polymer Characterization by J. V
Dawkins.

Engineering Material by R K Rajput

Materials Science by R.S. Khurmi, R.S. Sedha,

Materials Science by M S Vijaya and G Rangarajan

Outcome

Student will

co
1

Understand the various engineering materials
knowledge.

co

Learn Various characterization techniques principle,

About Integrated Master of Course instruction and
Technology Program

Grading System

Page 167 of 187




2 mechanism.
co Understand the significance of material science in
3 domestic and engineering applications.
Contact Hours
L | T|P| Tot
Course SMT4302
code
Course Polymer science and Technology-I| A
title Y
Scheme 2L: 1T: OP 3 Credits “V'
and Q)
Credits A
Pre- Chemistry I, Il & lll, Physics | &I, Mét@erial physics.
requisite
. AN
Objectiv To enable the students to undé stand the basic
es of the concept of polymer, its classific t|on mechanism of
course formation and various % techniques of
polymerization.
Detailed \
contents O
1 Historical developments (In polymeric materials, | 2 1 3
Basic concepts & defihitions : monomer &
functionality, oIigomer/izonmer , repeating units,
degree of polymerizétz"on, molecular weight &
molecular weight disthribution.
2 Natural polymers, Chemical & Physical structure, | 4 | 2 6
properties, sour‘c\e important chemical
modifications, applications of polymers such as
cellulose, lignin,  starch, rosin, shellac, latexes,
vegetable oils and:bums proteins etc.
3 Classification polymers thermoplastic/ | 4 | 2 6
thermoset, ﬁdmon/ condensation, natural
/synthetic, Tv talline/amorphous, step growth
/chain growth,/ ,commodity/specialty, homochain/
heterochainy confirmation: homo & copolymers,
conﬁgurat| g/ cis/trans;  tacticity, branched/
crosslmkech\ Classification of polymers based on
end use eft.
4 Technqu@é polymerization: bulk, solution, | 6 | 3 9
suspen@ emulsion, plasma etc. Different
initiati systems such as free radicle
poly ization, redox, cationic & anionic
polyr@enzatlon ( different terms such as living
polymers, inifers, telechelics ). Their kinetics &
con ol over structure of polymer.
5 densation polymerization, different catalysts | 4 | 2 6
d case studies of condensation polymerization,
rothers equation, Comparison of these systems
Pwith advantages & disadvantages.
z"Coponmerization, reactivity ratios & Kkinitics of
\ copolymerization (copolymer composition
| equation).
6 \J | Evaluation and testing of polymers: molecular | 4 | 2 6
\ weight determination, thermal properties, viscosity
Q of polymers and polymer solutions, electrical
0 properties, mechanical properties, optical
ol properties.
\ Total 2 |1 36
4 | 2
Suggest
ed
books.
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1 Polymer Science by Gowarikar, Johan wiley and
Sons 1986.

2 Encyclopedia of Polymer Science and Technology,
John Wiley and Sons, Inc 1965.

3 Polymer Chemistry by Malcolm P. Stevens, Oxford
University Press, Inc, 1990.

4 Introduction to Polymer Science and Technology, H
S. Kaufman and J. J. Falcetta, Wiley - Interscience
Publication, 1977

5 Handbook of polymer Testing Roger B’m\‘fvn Marcel
Dekker Inc, 1999. ,\V

Outcome Students will /\\J
S \

\
co develop the knowledge of concept.of polymers,
1 their classifications and nomenclature

co be able to asses the kinetics ahd mechanism of
2 free radical cationic and anionic,pélymerization.

co be able to evaluate the mechiﬁm and kinetics of
3 copolymer free radical synthesis technique.

co understand the techniques uséd for determination
4 of various polymer propte{gties like molecular
weight, viscosity.

2 Contact Hours

I L[T][P] Tot

Course SMT4403 AN
code ( )

Course Structure-Property ‘Relationships
title

Scheme 2L: 1T: 0P 3 Creé\!its

and
Credits A(/

Pre- Physics | & II, Material physics, Polymer science and
requisite technology I. )
s

7

Objectiv To give students the comprehensive exposure of
es of the crystal strycture, defects and their effect on
course material prePerties for engineering materials.

N\

A

A

Detailed \
contents

/)
1 Basic (Grystallography and crystal structures, | 2 1 3
Bondiygin materials and atomic packing in metals,

co osds ation number concepts, Covalent bonding,
glas and polymers, Crystal defects and their

sigﬁ]’ﬁcance

rules, Intermediate phases and compounds, Various
@ se reactions, Introduction to different phase
diagrams, Lever rule, Cooling curve and its use for
}kawing phase diagrams.

2 P‘3§§e diagrams, Solid solutions, Hume Rothery | 4 | 2 6

3 Thermal Properties: Lattice vibrations, Heat| 6 | 3 9
\"l capacity, Thermal expansion, Thermal conductivity
O thermal stress in materials. Optical Behavior:

Interaction of radiation with matter (metals and
non-metals), Phosphorescence, luminescence and
optical active materials, Structure property
relationship in anisotropic media.

M

.

General structural features of polymers: Effects of | 2 1 3
atoms types of bonds, bond dissociation energy
and functional groups on properties of polymers

5 Configuration & conformation and structure | 4 | 2 6
properties of polymers, Molecular mass
heterogeneity and structure properties. Polymer
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solutions, thermodynamics of dissolution, Florry-
Huggins theory.

Polymer chain flexibility: concept of flexibility,
various factors deciding flexibility of polymers,
properties affected by flexibility. Intermolecular
orders: Amorphous, crystalline and oriented forms
of polymers, crystallinity of polymers.

Thermal properties of polymers, Degradation and
stabilization of polymers. A

Total A v

Suggest
ed
books.

AV
A\
v

Crystals and Crystal structures, R).D. Tilley, John
Wiley and Sons, 2006. M

Callister, W.D., Materials Science & Engineering: An
Introduction, Wiley & Sons, (2001)

Fundamentals of Matehidls Science-the
microstructure-property rel tieénship using metals
as model systems, E.). Mitte%eijer, Springer, 2010

Polymer Structure, Propertjés ‘and application, R.D.
Deanin, American Chemical’Society, 1974

Relating Materials Propelties to structure, D. J.
David, Technical Publish?qg Company Inc, 1999.

Properties, Teraoka, | , John Wiley and Sons. Inc,

Polymer Solutions; gjtroduction to  Physical
2002. \/\

Outcome
s

Students will A\

understand the irmportance of structure-property
correlation study “of materials and its suitable
applications. \

co

achieve abilitysto differentiate between different
type of materials, and their structures.

co

able to explain the structural dependence of
properties of materials.

.\U

Contact Hours

A

L | T |P| Tot

Course
code

Course
title

SMT44041, "

Polymer Science and technology -II

Scheme
and
Credits

Fa ¥
2L: :ICC:‘OP 3 Credits

Pre-
requisite
s

Pelymer science and technology -I

Cg:/?nistry I, Il & lll, Physics | & Il, Material physics,
0

Objectiv
es of the
course

To enable students to learn about the general

ethods of preparation of individual class of
plastics materials, their general properties,
processing behavior and applications.

Detailed
contents

Engineering Polymers Polyesters such as PET, PBT,
PTT, Polycarbonates, Polyacetal etc. Polyethylenes;
modified polyethylenes, Polypropylene  and
copolymer of PP, modified Polyolefins.

Thermoplastics: Styrenic polymers - Polystyrene,
HIPS, SAN, ABS, Polymamides- Nylon 6, Nylon 6,6,
Nylon 11, Acrylic polymers & copolymers, Polyvinyl
chloride & its copolymers, Poly vinyl acetate,
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Modified cellulosics.
3 Thermoset resins: Polyster resins, phenolic, Amino | 8 | 4 12
resins, Epoxy resins, Polyeurethanes, Alkyd resins,
Thermosetting acrylics, Silicones thermoplastics
and thermosets.
4 Elastomers: Definition of elastomers, classifications | 4 | 2 6
of elatomers, Vulcanization, Synthesis of various
rubbers natural rubber/ synthetic polyisoprene,
Synthesis of various rubbers. N,
5 Additives for polymers: Pigments,\Plasticizers, | 4 | 2 6
Lubricants, Processing aids & varj lh/s rheology
modifiers, UV stabilizers, Impact maodifiers, Flame
retardants, nucleating agents, lﬂowing agents,
Cross linking agents and miscellaneoés additives
Total V 2 |1 36
M 4 | 2
Suggest /
ed \\
books. \\
1 Polymer Science by Gowarikar, Johan wiley and
Sons 1986. \
2 Encyclopedia of Polymer Ssience and Technology,
John Wiley and Sons, Inc 1965.
3 Polymer Chemistry by Malcolm P. Stevens, Oxford
University Press, Inc, 1990.
4 Introduction to Polymef Science and Technology, H.
S. Kaufman and J. J. %.Vcetta, Wiley - Interscience
Publication, 1977
5 | Plastics Additive Handbook, Gachter and Mullar,
Hanser Publishers, 1987.
Outcome Students will U
s O
co acquire skills irny'selecting additives for plastic
1 materials for sge\c_‘iﬁc applications
co have knowledge of manufacturing, properties and
2 applications esins, elastomers and theroplastics.
co have knowledge of manufacturing, properties and
3 applications\of special purpose plastics
o
O Contact Hours
0,/ L|T|P]| Tot
Course SMT4Q&‘5
code A
Course Matii/’ihl Processing
title
Scheme 2L:\;tT: OP 3 Credits
and
Credits \\
Pre- i'@aterial physics, Polymer science and technology |,
requisite Structural property relationship, Material science
s ﬁnd engineering.
Objectiv {/l To acquaint students with fundamental knowledge
es of the \\‘ of material and polymer processing techniques
course O which will be helpful in practical implementation of
I processing.
AY
Detailed '
contents Q
1 ?‘ Introduction to material processing, macro, micro | 2 | 1 3
and nanostructures, Micro-structural evolution,
Introduction to solidification, Stefan condition,
Solidification in a thick mold.
2 Interface resistance-limited solidification, Single | 4 | 2 6
crystal  production, Introduction to binary
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solidification, Zone refining, Solidification with finite
diffusion in liquid, Plane front single phase
solidification, Plane front poly phase alloy
solidification, nucleation and growth kinetics,
Engineering binary alloy microstructures.

3 Sand casting, lost foam & cooled molds, Molding | 2 | 1 3
sand- types, properties and testing, Molding -
types, equipment’s, tools and machines.
4 Metal Forming Processes, Material havior in| 2 1 3
metal forming, strain rate sensitivitypfrfction and
lubrication in metal forming, Ro nb Forging,
extrusion. %
5 Joining processes, Welding, Arc/Wwelding, Stud | 4 | 2 6
welding. Resistance welding, as welding,
Soldering, brazing and braze welding, Joint through
Adhesive. Sheet metal workinG Introduction to
powder processing, Sintering, slurry processing,
colloid processing.
6 Polymer processing: Extruders, Isingle screw and | 4 | 2 6
twin screw extruders, Film blowing, coextrusion of
multilayred films, Fiber spi}gwing, Pipe extrusion,
Extrusion of profiles, @egextrusion of pipes,
Extrusion of cable matefial, extrusion of sheet,
Calendaring, Thermoformi@g.
7 Polymer Molding, Injecion molding Blow molding, | 4 | 2 6
Compression molding, * Injection stretch blow
molding, Resin transﬁgﬂ molding, Gas and water
assisted injection olding and other three
dimensional molding.
8 Fillers and reinforcextent, Polymer composites such | 2 1 3
as DMC, SMC, FRF()etc. using fillers reinforcement
and N\ other
polymeric ﬁIIers.\\
Total \ 2|1 36
y 4 | 2
Suggest U
ed
books. .
1 |]. T. Black - DPegormos Materials and process in
manufacturing - John Willey and sons, 2019
2 Materials,Science and Engineering, Raghavan V.
3 Chester @. Sims, Williams C. Hagel: The Super
Alloys, Idhn Wiley & Sons, 1992.
4 Fundafmentals of  Polymer Processing, S.
Midd/eman, Houghton Mifflin Compony, 1997.
5 Enayclopedia of Polymer Science and Engineering,
Johan Wiley and Sons, Inc 1988.
6 Polymer Processing Fundamentals, Osswald, A. Tim,
Hanser Publishers, 1998.
Outcome Student will
S
co Munderstand the different materials processing
1 \Z techniques.
co “4 | understand the basics of Microstructural aspects
2 () | with the different processing of materials.
Cco | able to design and develop the functionally
3 O gradient materials for desired application
) Contact Hours
O L| T|P| Tot
Course \ SMT4506
code
Course Nanomaterials
title
Scheme 2L: 1T: OP 3 Credits
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and
Credits

Pre-
requisite
s

Physics | & Il, Material physics, Material science and
engineering, Structure property relationship.

Objectiv
es of the
course

To give students the comprehensive exposure of
nanomaterials, their properties, synthesis methods,
charecterization technigues and applications

N

Detailed
contents

ll
AV

v

"~
Introduction to nanomaterials, forces\at nanoscale,
scaling laws, surface effects 'and physical
properties of nanomaterials, electrical, magnetics
and optical properties of nanomatsegials.

Overview of nanstructures afd nanomaterials,
Atomic  bonding, Multiscale, “hierarchy, self
assembly, Isotropic and anis pic nanoparticles,
one, two and three-dimensional nanomaterials,
quantum dots, nano rods, %nowires, core shell

nanoparticles etc.

Synthesis techniques of nanomaterials: Top-down
synthesis method (ball }Hing, nanolithography),
Bottom-up  synthesis ethod (sol-gel, soft
chemistry, self assembly, inkjet printing, scanning
probe techniques), cleation, growth and
agglomeration of nanpparticles.

Carbon based materfals, Silicon nanomaterials,
Metal nanomaterials,, Metal oxide nanomaterials,
Nanocomposites, %" Biological nanomaterials,
Nanomachines an(j/ Nanodevices (FETs, MOSFETSs,
Logic Devices, n?osensors, imaging and display
devices), Nanomagterials in energy, Safety issues in
nanomaterials W

Applications , \0f nanomaterials: Ferroelectric
materials coating, molecular electronics,
nanoelectronics, biological and environmental,
membrane, (/based, nano optics, biomedical
applicationsy drug delivery system, photovoltaic,
fuel cell, batteries, nano sensors and devices.

Charecterlzation of nanomaterials: Scanning
electron'’y' microscope (SEM), atomic force
micros€¢dpy (AFM), FESEM, TEM, STM, SPM,
diffraghion and scattering techniques, vibrational
spectrdscopy, x-ray diffraction (powder diffraction
method), Three Dimensional atom probe (3DAP),
particle size measurement techniques like DLS,
DGS etc.

i

Suggest
ed
books.

D

Chemistry of Nanomaterials: synthesis, properties
and applications- CNR Rao, Achim Miuller, A. K.
Cheetham, Wiley VCH 2004

Nanotechnology, By Lynn E. Foster, Pearson 2011

The physics and chemistry of nanomaterials- Frank
J. Owens and Charles P. Poole Jr. Wiley interscience
2008.

Introductory Nanoscience, by Masuro Kuno, Garland
Science 2011

Fundamentals and Applications of Nanomaterials,
by Z. Guo and Li Tan

6

Hand Book of Nanoscience and Engineering and
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Technology- W. Gaddand D. Brenner, S. Lyshers Ki
and G. J. Infrate-, CRC press 2002.

Outcome
S

Students will

co

Understand the basics of nanomaterials and
nanotechnology.

co

able to suggest charecterization technique for the
nanomaterials

co

identify the applications of nanomaterials and
nanotechnology in various fields. 2

Contact Hours

o\
/\\J

L | T |P| Tot

Course
code

SMT4507 "V
Y

Course
title

Functional materials \J

Scheme
and
Credits

2L: 1T: OP 3 Credits \\
A\

Pre-
requisite
s

Physics | & I, Material physi¢s¥Material science and
engineering, Structure ’Qr perty relationship,
Nanomaterials. L

Objectiv
es of the
course

To give students the expdsure to newer functional
materials used in /Qj mestic and industry

applications.
(

Detailed
contents

\\/

Introduction to functiohal materials: Definition of
functional materials,\Types of functional material.

Biomaterials: Introduction to biomaterials for
biomedical appliGations, chemical structure and
property  of iomaterials,  Degradation  of
biomaterials, POlymeric biomaterials: Introduction,
preparation, r@ rogel biomaterials, Bio conjugation
techniques, Biocompatibility, Biomaterials
implantation, Evaluation of biomaterials, Nano-
biomaterials}¥ Biomaterials for imaging and
diagnosis, (Gell-Biomaterials interaction, Biomaterial
and tissueﬁengineering.

Soft & H%r‘d magnetic materials and their
applicagé ns, DC, low frequency, RF, microwave and
recording applications of magnetic oxides and
alloys;{CMR Materials, Magneto caloric materials
and 4§pin glasses, Super paramagnetism, Ferrofluid
Maggleto electronics.
Recent developments in the applications of

netic Materials, Functionalised magnetic
wigrioparticles.

S

Conducting Polymer Sensors, Actuators and Field-
\Effect Transistors: Introduction, Synthesis of
“Conducting Polymers, Conducting Polymer Gas

Sensors, Electrochemical Actuators, Conducting

Polymer FETs.

-
o
/o[

Ferroelectric crystals and applications, Relaxor
Materials, Spintronic: Spin polarization and
application, Piezoelectrics for energy harvesting
applications, Materials for optoelectronic devices:
solar cells & OLED’s

Energy materials: Polymer electrolytes, Solar
energy materials, hydrogen storage materials,
electroceramics for batteries, fuel cells and
Sensors.

Nuclear Materials: Materials for nuclear reactors
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such as fuels, moderators, control rods, coolants,
reflectors and structural materials. Fabrication of
fuel and cladding materials
Total 2 1 36
4 | 2
Suggest
ed
books.
1 Functional Materials by S. Banerjee, A.K) Tyagi, 1st
edition, imprint by elseiver
2 Smart materials and structures. BysM{ V. Gandhi
and B. S. Thompson, Chapman an all, London
1992. \,
3 Energy Materials by Duncan Bruce, Dermot
O'Hare, Richard I. Walton, John Wiley & sons, 2011.
4 Handbook of Advanced Materials: Enabling New
Designs by James K. Wessel, John Wiley & sons,
2004. .
Outcome Students will N\
s )
co acquire detailed knowledge \‘f different advanced
1 functional materials. N
co identify the functional ma@érials suitable for given
2 applications. 4
FAN Contact Hours
() L|{T|P]| Tot
Course g
code SMP4301 N\
figlt;rse Material Physics )%oratory
Scheme N
and OL: OT: 4P 2 C\Nedits
Credits \J
Pre- O
requisite Physics, Phys(ci Il and Material Physics.
s
Objectiv To apply var@#s testing methods for assessing the
es of the mechanicalythermal, electrical and optical
course properties,{?f materials.
Detailed /]
contents {\
1 To findythe Young’s modulus of given material.
> To estimate the Dielectric constant and curie
temperature of given sample.
3 Characterization of photoresistors (LDR
characterization).
4 Evaluation of moisture content.
5 Méésurement of contact angle and surface energy
nusing surface Goniometer.
6 _|Hardness measurement using Durometer.
7 Ul Solar cell characterization.
) | Determination of Refractive index of given liquid
?\ using travelling microscope.
9" | Four probe method for Band gap measurement.
[10 | B-H Characterization of given sample.
NS Total 48
Suggest N
ed ?
books.
1 Handbook of Plastics Analysis, H. Lobo and J. V.
Bonilla, Marcel Dekker.
2 Instrumental Methods by Dyer.
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3 Handbook of polymer Testing Roger Brown, Marcel
Dekker Inc.
gutcome Student will
co Able to carry out appropriate characterization of
1 given material sample.
co Identify the application of engineering materials
2 and physical properties.
co Strengthen the theoretical knowledge oﬂvmaterial
3 physics. A
(\\J\V L| T|P| Tot
Course SMP4402 A
code vy
Course Materials processing and charéjterization
title laboratory. A
Scheme '
and OL: OT: 4P 2 Credits \\
Credits A
Pre- Polymer science and teci‘@ology I, Structural
requisite property relationship, Méﬂerial science and
s engineering. A
Objectiv To acquaint students pract@xal knowledge of
es of the polymeric material
course processing techniques A{]d charaterization.
Detailed \\/
contents
1 Compounding of Polymeric material using two roll
mill
2 Compounding of Polymeric material using
compressing molding
3 | Injection Molding }
4 Melt compoundihg and processing of Polymeric
materials usifg,twin screw extruder
5 | Electrospinning
6 Physical Vapor Deposition (PVD)
7 | Sintering \
Chemical mmethods of Polymeric materials by
8 Fourier Transform Infrared Spectrophotometer
(FTIR) &'
9 Structu@e analysis of Polymeric materials by X-Ray
Diffraction (XRD)
Total 48
Suggest ny
ed \(
books. \
1 lymer Processing Fundamentals, Osswald, A. Tim,
nser Publisher, 1998.
2 “Polymer Processing and Characterization, Sabu
ol Thomas, AAP, 2012.
\"{ Polymer Extrusion by Chris Rauwendaal, Carl
6\‘ Hanser Verlag GmbH & Co, 3rd Revised edition,
l 1994
Outcome r)\
s X
co \) Able to handle processing techniques of given
1Y material sample.
co ' Identify the application of engineering materials
2 and physical properties.
co Able to carry out appropriate characterization of
3 given material sample.
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Textiles

n
#* g

Course Course Type List of Subjects
Code Code
(IoCB) (MAR))
Theory
Theory
Theory
Theory
Theory (\/
Theory ’\/
Theory Q
Laborator ,«\/

y

PFNOUS~WNR

AN

STT3201 Technology of Fibres a.}gd Polymers

Course Code: Course Title: ) Credits = 4

L

Total contact hours: 36 \ 2

'

A

Students will have better understanding of different }tétural and synthetic fibres, their properties as
well as important concept of polymer chemistry which will help in manufacturing as well as
designing processing parameters.

Sr

No.

Course Conten}‘s (Topics and subtopics)

W\

Reqd.
hrs

Introduction to textile fibre as poly@r, Fibre forming characteristics of polymers,
Definition of various basic tile terms, Introduction to Fibre, Yarn,
Fabric,Classification of fibres @sed on sources of origin and on chemical

4

Natural fibres of plant, ar;ig:j] and mineral origin, chemistry, morphology,
physical and chemical propertigs, structure property relationship with application,
commercially important ﬁb](Js like cotton, jute, linen, bamboo, wool, silk etc.,

Fibre to fabric conversion stéps.

]

Semi-synthetic fibres s as viscose rayon, cuprammonium rayon, acetate
rayon, bamboo rayon @1d Iyocell with respect to chemistry, manufacturing
process, morphology, (physical and chemical properties and structure property
relationshin with annli¢ations.

Synthetic fibres such@} polyester and its variants, polyamides, acrylic,
polypropylene, etc with respect to their raw materials, synthesis, manufacturing
rocesses including LOY, FOY, POY, FDY, draw ratio, physical and chemical

10

General polymer ch@try, Classification of polymers, synthesis and mechanism, Techniques of
polymerization.

Types of polyg&erlc Molecular weight and its determination.

chemical

Microstructuré/of polymers, Fibre modification through texturization, TiO2 and
rréiﬁcation (using co monomer, other monomers and grafting), Brief

. . . oy .
idea ahaontinalvmer comnogites: Palvmer wacte and technianes of ntilization

List of Text Books/ Reference Books

Textile Fibres-I, Mathews, .M, 4th edition, 1924,
L .

Textile\ﬁhemistry, Peters R.H, Vol-1, Elsevier Publishing Company, London, 1963.

Man-made Fibres, Moncriff, R.W., Newnes Butterworth, London, 6th edition, 1965.

N S S

Man-made Fibres, Moncriff, R.W., Butterworth Science, London, 6th edition, 1975.
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Textile Fibres, Shenai V.A., Vol-1, Sevak Publications, Bombay, 3rd edition, 1991.

6 |Joseph’s Introductory Textile Science, Joseph, M.L., Hudson P.B., Clapp A. C., Fortworth:

Harcourt Brace Jovanovich College Publication, 6th edition, 1993.
7 |Microscopy of Textile Fibres, Greaves, P.H., Saville B.P.Oxford : BIOS Scientific Publishers Ltd., 1995.

8 Modern Textile Characterization Methods, Raheel, M. M?\rcel Dekker Inc., New York, 1996.

9 |Handbook of Fibre Chemistry, Lewin Menachem, Eli M\/ﬁéarce, Marcel Dekker Inc., New

York, 2nd edition, 1998. "\

10 Mishra, S. P. A Text Book of Fibre Science and Techl??\l“dgy. India: New Age International,
Vi

11 |Ghosh, P.. Fibre Science and Technology. United tes: McGraw Hill Education (India)
Private Limited, 2004 Ad
11 Kothari, V. Manufactured Fibre Technology. NetI{epiands: Springer Netherland, 2012

13 Natural Polymer man-made Fibres, Carrol and Porczynski\g.)?., National Trade Press Ltd., London,1965
\

)
14 |Visco-Elastic Properties of Polymers, Ferry, J h., John Wiley and Sons, New York, 3™
"N

15 [Textbook of Polymer Science, Billmeyer F.W., John 8ﬂ‘ey and Sons, New York, 3rd edition, 1984.

/
16 [Polymer Science, V R Gowarikar, New Age international (P) Ltd Publications, New

- T Course Outcoxﬁés (students will be able to.....)

1 Understand fibre forming properties with dj{(e(ent textile terms as well as their classification (K4).

2 Acquire deeper understanding and insights, n basic chemistry, production processes and physical and chemical
properties of Natural and Synthetic fibers. & ).
\

Understand different areas of applicatio%q\of these fibres vis a vis their properties. (K4).

4 Comprehend fundamental knowled, @polymers, their classifications, as well as techniques and mechanism of]
polymerization(K2). @

5 Describe chemical and physical m?tlllods used for fibre modification and recycling. (K2)

N\
Course Code: '\'\\ Course Title: Credits = 4
STT3302 Technology of Textile Dyeing
\Q/ L T P
0
,C Total contact hours: 36 3 1 0
(

Student will understand the,importance and relevance of textile coloration, the problems and
remedies to solve them, the'developments in machinery with respect to growth of industry, the
quality of dyed textiles and*¢nvironmental relevance of dyeing processes

Sr.No. A", Course contents (topics/subtopics) Required
b hrs
SECTION I AQ/
1 [|Physical and,@lemical characteristics of textile fibres in relation to dyeing, 2
Pretreatmeni}\ of textiles and quality of water in relation to dyeing
2 Parameter;s\e{f quality dyeing, machines used and terms used; Classification of 2
dyes basi%\on application, Performance characteristics of dyed textiles
3 [Earlier developments in processes and machinery for dyeing of textiles in various 2
forms such as fibres, yarns, woven and knitted fabric
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4 |Dyeing of cellulosic fibres with Direct, Azoic, Vat, Solubilized Vat, Sulphur, 4
Oxidation colours and OBA’s

5 |Dyeing of polyamide fibres with Acid, Mordant and Metal Complex dyes 2

6 [Dyeing of Acrylic with Basic and modified cationic dyes 2

7 |Dyeing of Indigo and Natural dyes 2

A

8 |Dyeing of Polyester with Disperse dyes A V 4

9 [Dyeing of Cellulosics with Reactive dyes Q v 2

10 Dyeing of blends, Dyeing of union fabrics; Dyeing of rhibtro fibre fabrics 2

11 |Batch, semi-continuous and continuous type dyeing machinery f@all forms of textiles. 4

M

12 |Dosing systems for dyeing, automatic colour and chemical dispensing systems, automated inventory 2
management systems for dyes and chemicals

13 |Right First Time approach, Faults in dyed materials and t]\ih;correction. @) 2
(14)

14 | Machinery used for washing and soaping of dyed mate@ Recent developments in machinery and 2

dyeing techniques O
15 | Concept of conservation of chemicals and water in/‘@lyeing 2
/

List of Text BoQké/ Reference Books

The Theory and Practice of Wool Dyeing\Bird, C.L., SDC Publ., Bradford, 1972

Chemical Processing of Synthetic Flbres(,and Blends by K V Datye and A A Vaidya, John Wiley
and Sons, New York, 1984 \

'Wool Dyeing by D M Lewis, SDC Publication, 1992

0O
Batchwise Dyeing of Woven Cellu{oj\sje Fabric by John Shore, SDC Publ., 1993

Colour for Textiles-User’s Handb@/ok, W. Ingamells, SDC Publ., 1993

N\
Technology of Dyeing, Shenai V.A., \,f\blf 6, Sevak Publication, Bombay, 1994.
N\

Cellulosic Dyeing by John Shore, S@C Publ., 1995

Blends Dyeing by John Shore, 1 9\98'

O Q| &N | | W

Handbook of Synthetic Dyes at(j-lpigments, K.M.Shah, Multitech Publishing, 1998.

[
Reactive Dyes for Textile Fit\{és, A. Hunter and M. Renfrew, SDC Publ., 1999.

11

\
Basic Principles of Textile G%loration by A D Broadbent, SDC Publ., 2001

12

Synthetic Fibre Dyelng\]{y C Hawkyard, SDC Publ., 2004

@ Course Outcomes (students will be able to..... )
L}

Understand the %Séponance of various textile processing parameters for quality dyeing. (K1)

I

Identify the cgiﬁect process to be carried out based on type and form of the substrate (K2)

Explain the d§velopments in dyes, machinery and processes in tune with constantly changing
requiremen't?; of the industry (K2)

)Analyse the quality of dyeing and suggest corrective measures. (K4)

Design the process for dyeing of novel fibres and blends based on its physico-chemical

characteristics. (K4)
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Course Code: Course Title: Credits =3
STT3403 Technology of Textile Printing
L T P
Total contact hours: 36 2 1 0
The course will make student to understand printing as one of the most versatile method of colouration of textiles and its
significance in value addition of textiles.
Sr. Course contents (topics/subtopies\)/v Regq.
No. (\ hrs.
SECTION I r\/“
1 [Introduction to various colouration technics, Stages in printing of te)@es, History of textile printing. 4
&
A
2 Preparation of print paste, functions of various ingredients of p& paste, Various Natural, modified and 6
synthetic thickeners, classification of thickeners, Preparation of\ ck thickening, Selection of thickening
agents based on dye class, style and method, Rheology of pril«t\}ﬂg pastes
’\\
3 [Three Basic styles of Printing and various special styles ot;e{inting
4 Methods of Printing, Block, stencil, Screen; hand screen, Rat bed, rotary, Roller, Transfer and digital printing,
IDefects and remedial actions in various methods of pril&i\ng, Machines used for printing, Brief idea about
preparation of block, stencil, flat and rotary screens, rpllers for printing.
= 1
5 [Various methods of fixation, Selection of ﬁxati(’)&\method, Machines for fixation and its working; various 4
after treatment of printed materials. (J
N
6  [Printing of Cellulosics, polyamides, polyester a@d acrylic with different dyes. Printing of blended fibre/fabrics| ¢
Special printing techniques; Printing of velwé\Carpets and knits
f
7 |Evaluation of printed fabrics, Ecological\abpects in printing of textiles; Recent developments in printing 6
imachinery and techniques; (J
List of Text Books/ Reference Books ,\\
A
1 [Dyeing and Printing, Cockett S.R., HNfon K.A., Leonard Hill Books Ltd., London, 1961.
\
2 |Introduction to Textile Printing, WQ‘Slarke, Newness Butterworths, London, 4th edition, 1977.
A
3 |Guide to Printing Techniques, I{@Sharu Oyabu, Mahajan Brothers Publish Ltd., Ahmedabad, 1978.
4  [Technology of Printing, V. xéhenai, Sevak Publications, Bombay, Vol. 4, 1990.
> J-
S5 [Textile Printing by L. W. Y Miles, revised second edition published by SDC, 2003
6 |Design and Printing &Wtiles by June Fish, 2005
[
7 |Digital Printing of'\"l‘éxtiles by H. Ujiiye, Woodhead Publishing Series in Textiles, 2006
0
8 |Dyeing and Scre?}x-Printing on Textiles by Joanna-Kinnersly Taylor, Revised and Updated, 2012.
e
' Course Outcomes (students will be able to.....)
1 |Comprehend fundamental knowledge on stages of printing (K2)
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2 [Describe and use different types of printing methods and styles, fixation conditions, after treatments used for
printing. (K3)
3  [Identify and evaluate thickening agents, chemicals and dyestuffs for printing; Formulation and rheological
properties of printing pastes(K4)
4  |Evaluate quality of printed goods and suggest remedial actions to overcome faults in printing (K4)
S5  |Comprehend and apply the recent developments in the machinery techn’i“dyes and special printing techniques.
(K3)
,A
Y
Course Code: Course Title: (}“Q Credits =3
Chemistry & Applications of Specialty Ch als
STT3404 y & App pecialty Chep
L T P
\
Total contact hours: 36\‘\ 2 1 0
N\

The course will provide student deep understanding about the role of
specialty chemicals used in different industries.

dﬁﬁérent functional groups on the properties of various

[\
L
Sr. No. Course contents (top@\s/subtopics) Reqd
Hrs
1 [Nomenclature, functions and classification of textile ayxillaries 2
/
2 [Surface activity phenomenon, Surfactants and their cm\mistry and applications. 2
\
3 |Anionic Surfactants: Properties and uses of anioni'oQ\from carboxylic acids, alkylaryl sulphonates, alkyl 4
sulphates, alkane sulphonates and phosphate esteré);etc.
Q
4  [(Cationic Surfactants: Chemistry, Properties an@‘pplications 2
INonionic Surfactants: Chemistry, Propertie(s {@d applications 2
6 |Processing Aids: The structure property relatlonships of Antimigrants, Defoamers, Dyeing Assistants, 6
[Enzymes in Preparation, Lubricants, Pe;(@de Stabilizers, Printing Binders, Surfactants (Scouring and
'Wetting Agents), Thickeners Warp Sizefs\\
7  [Performance Enhancers: The structure\?roperty relationships of Antimicrobial Finishes, Antipilling 6
IAgents, Antistatic Agents, Durable F@ss Agents, Dye Fixatives, Elastomeric Finishes, Enzymes in
Finishing, Flame Retardants, Hand@t;fodiﬁers (Softeners and Hand Builders), Repellent Finishes, Soil
Release Agents, Stain blockers ary% Itraviolet Absorbers
[
& |Qualitative and quantitative eyaldation of auxiliaries; Testing of surfactants, detergency, identification 4
of ionic nature. ‘?
9 [Biodegradability of surfactaﬂ\s 2
N
10 [Banned chemicals in pr%eﬁltments, Natural textile auxiliaries 3
Q
11 3

Recent developments i?}extile auxiliaries
\

List of Text Books/ Refere16“é Books

1 [Textile Chemicals{\ and Auxiliaries, Speel H.C., Reinhold Processing Corporation, New York, 1952
2 [Textile Auxiliar';e\XBatty, J.W., Dergamon Press, Oxford, 1967.
3 |Colourants and\;’%ilxiliaries: Organic Chemistry and Application Properties, Shore, J., SDC, Bradford, 1990.
4  [Laundry Detergents, Smulders, E., Wiley VCH, Weinheim, 2002.
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5 |Chemistry and Textile Auxiliaries, Shenai V.A., Vol. 65, Sevak Publication, Bombay, 2nd edition, 2002.
6 [Textile finishing, D. Heywood, ed., Society of Dyers and Colourists, Bradford, England, 2003
7 (Chemical finishing of textiles, W.D. Schindler and P.J. Hauser, Woodhead Publishing, Cambridge, England, 2004
Course Outcomes (students will be able to..... )'\
1 [Understand fundamental of textile auxiliaries. (K1) v
/
2 [Describe the role of surfactants in textile and their different types (K2) Q v
3 [Write synthesis of important textile auxiliaries (K2) "\ v
4  [Evaluate surfactants and identify the ionic nature. (K3)
5 |Explain biodegradability of surfactants and eco-friendly textile au{ﬂ)aries. (K2)
Course Code: Course Title: ) Credits = 4
STT3405 Technology of Finishin\é\
\ L | T p
Q
Total contact h&lrs: 36 3 1 0

This course will help students understand effect of various mechanical and chemical finishes in terms
of imparting desired functionality to meet the end Use application.

Course contenf\s (topics/subtopics) Required
( hrs
1 Objective of textile Finishing and type of ﬁnishi@g techniques. 2
\
2 Mechanical finishes like Calendaring, raisin@éﬁeding, crabbing, potting, compacting, sanforising, 4
pressing, etc and machinery involved. (
J
Heat setting of synthetic fabrics; Machin?r}\/{lsed and principle involved. 4
Drying equipment; stenters, vertical dryxﬁ‘é ranges, curing ranges. Process control systems to enhance 4
efficiency of drying. ,{\
\
5 [Evaluation and durability of mechar@al finishes 2
4
6 Chemical finishing — conventional sbfteners, stiffeners, binders, weighting agents, silicone finishes. 5
Machinery involved in ﬁnishin% Yarn, Knit, Woven, Denim, Terry towel, Garments
7 Effect finishes - wrinkle resi§tance, wash and wear, and durable press properties of fabrics; different 4
technologies for resin ﬁni\s\h}%- Pad-dry cure and Moist cross linking, machinery involved.
\
S Functional finishes - a@bacterial, flame retarding, water/oil repelling, soil release, antistatic 8
finishes, Moisture ma@jigement, UV Protection, Cellulase Bio Polishing etc.
\
9

Performance evalutthon of conventional and effect finishes. 3

List of Text Books/ Refegfs\ce Books

1 Textile Finishing) Hall A.J., Heywood book, London, 1966.
2 An Introductioh to Textile Finishing, Marsh J.T., B.1. Publication, Bombay, 1979.
3 Technology of Finishing, Shenai V.A., Vol. 10, Sevak Publication, Bombay, 1990.
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4 Handbook of Fibre Finish Technology, Slade, P.E., Marcel, New York, 1998.

5 Encyclopedia of Textile Finishing, Rouette, H.K., Springer Verlag, New York, 2001.

6 Chemical Finishing of Textiles, Schindler, W.D and Hauser P.J., Woodhead, 2004

7 Principles of Textile Finishing, Choudhury A. R, Woodhead Publishing, 2017

8 Textile Finishing; Recent Developments and Future Trends, Mittal K.L., Sc%ener Publishing, 2017

A
Course Outcomes (students will be able to.....) V
1 [Explain different methods and machineries available for application of‘f'l/nish and calculate finish add on onto fabric
(K2)

Q

2 Describe different types of softeners, fastness improving agents , 3 ithicrobial, antistatic, flame retardant, their
chemistry, application on fabric and evaluation tests (K2)

3 IDetermine use of appropriate machine and process parameters fg‘r\ﬁnishing(K3)
N\
4 Compare and choose various mechanical and thermal process\%ontrol systems to enhance efficiency of drying and
heat setting (K4
g (K4) A
\
5 Explain different methods for evaluation and durability ot@nishes. (K2)
A
(/\
Course Code: c 1\ Credits = 2
ourse Title:
STT3507 . e A
Effluent Characterisafigh and Treatment L T P
[\
Total cont{lct hours: 36 3 1 0
NJ

List @Prerequisite Courses
.

Technology of pretré@fment, dyeing, printing, and finishing

List of Course@where this course will be prerequisite
N\

A
\F,(Bcess house management

Description of re\f{zﬂance of this course in the B.Tech. Program

Understand importance and relevant of envigonmental aspects related to sustainability in textile wet processing and the
effluent parameters

[
V
) . Reqd
Sr No. VCourse contents (topics/subtopics)
\ Hrs
'Water requirement by textiledvet processing industry, quality of incoming process water, standard norms g
for process water, overvieWof methods used to test incoming water
Methods to treat incomi?g water such as, screening, filtration, clarification, disinfection etc., 8
-~

Design of effluent tre%%ient plant, primary, secondary and tertiary treatments 10
Activated sludge aﬁdA its modification, trickling filters, rotating biological contractors, suspended and
attached growth anderobic systems. Stabilisation ponds, aerated lagoons, etc. Sludge treatment and| 10
disposal. Treated ,o}ﬂuent disposal in inland waters and marine environment.

IList of Text Books/ Referénce Books

1 S
[Economy EneYéy & Environment in textile Wet Processing - ACT, Edited by S.S. Trivedi.
2 . . . . . .
[Environmental Issues - Technology option for Textile Industry Edited by R. B. Chavan, Indian Journal of Fibre &
3 [Eco-friendly Textiles Challenges to Textile Industry - Textile Committee.
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4
[Environmental Success - America Textile Industry, AATCC Symposium - 1996.
Course Outcomes (students will be able to.....)
1 |Comprehend requirements of water and energy conservations during textile processing (K2)
2 [Explain methods to determine presence of metal or other impurities in the effluent. (K2).
3 |Demonstrate fundamentals about environment and its charactertics (K3).
4 |Describe various ecosystems and ecolables. (K2) A
5 [Explain effluent treatment procedures and their applic@ﬂén to textile processing waste-
(\/
F
Course Code: Course Title: p\) Credits =3
STT3506 High-tech and Industrial Fibres'
\\ ) L T P
Total contact hours: 36\\ ; 2 1 0
Y
The course will be helpful to understand manufacturing, properties an}i) applications of the most commonly used high tech
fibres '\
A
Sr No Course contents (E{ﬁi)cs/subtopics) [Reqd. Hrs.
/
Introduction to fibres and their manufacturing techn(&\@é, terminology, Definition of High Tech 4
fibres, Differences between conventional and High Tebh fibres
L
2. Manufacturing of carbon fibres from PAN precursaﬁ, viscose and pitch fibres. Differences between 4
them wrt properties and Application of each typeli different areas/fields
N\
\»
IAramide Fibres, Synthesis of polymer, manufaeturing, Discussion on Liquid crystals, Difference 4
between regular aliphatic and aramid ﬁbrt/ plication in different areas/fields
4. Ultra High Molecular weight Polyethylehd Fibres, Synthesis, manufacturing, Special focus on its 6
structure, Discussion on Sheesh Kebal cture , Gel spinning, Super drawing, , Difference between
regular olefin and UHMW fibre, Appgsation in different areas/fields
N/
IPolyurethane/Elastomeric Fibres, Sinthesis of polymer along with precursors, manufacturing, 6
Discussion on block/segmented s%}ucture, comparison with rubber, stretchability, Application in
different areas/fields (J
O
6. Glass fibres including optical élass fibres , their manufacturing, Rotary jet spinning technique , 6
different types like C,E and% Sizing and its reasons. Properties vis a vis Aramide and Carbon and
other High Tech fibres, Ap@i ation in different areas/fields
7. Brief discussion about different biodegradable fibres, monomers used, polymers synthesis, nano 6
fibres, application in ical field
\
N List of Text Books/ Reference Books
1 Natural and man-mac@’fextile fibres,G.E Linton, New York duell,sloan and pearce 1966
)
2 Turbak, A. F., Vig}%s\il" . L. High-tech Fibrous Materials: Composites, Biomedical Materials, Protective Clothing, and|
Geotextiles. Unitve;:]\ tates: American Chemical Society, 1991
3 Bicomponent fires., Jeffries,Merrow publishing,1996
4 [Hongu, T., Phillips, G. O. New Fibers. United Kingdom: Elsevier Science, 1997
5 High Performance Fibers, J.W.S. Hearle, Wood head Publishing,2001
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6 |Advanced fiber spinning Technology,T.Nakajima,Wood head publication,2002
7 INew millennium fiber ,Thongu,CRC press,2005
8 Phillips, G. O., Takigami, M., Hongu, T. New Millennium Fibers. United Kingdom: Elsevier Science, 2005
9 Medical Textiles and biomaterial for healthcare,Anand S.C. Wood head publishing,2006
10  |[High-Performance and Specialty Fibers: Concepts, Technology and Modern Applications of Man-Made Fibers for the
Future. (n.d.). Japan: Springer Japan f\
11  |High Performance Technical Textiles. United Kingdom: Wiley, 2019 QV
Course Outcomes (students will be ablé ﬂg ..... )
1 Recognise the need, technology and difference between convention@nd High Tech fibres (K2)
2 IDescribe manufacturing of Carbon fibres using different precursot’s{}heir applications and properties (K2)
R\
3 Understand manufacturing of Glass and Aramide \ﬁﬁres, their applications including optical
fibres and properties (K1) \\‘
4 Explain manufacturing of Ultra high molecular weight de)ethylene and Poly urethane fibres, their applications
and properties (K2)
4
5 Predict end use applications and performance evaluati&\criteria of hi-tech fibres (K3)
\
N\
Special lab-1- Analysis of fibres and fabrics A\
Sr No. Course Contents (Topics and subtopics)

1

Identification of fibres — Hand feel, M\éroscopic structure, Burning behavior, Chemical

analysis of fibres, N
: N
2 | Blend analysis - polycotton, poly\@, woolycot, polywool.
[
3 |Properties of Yarn — Twist, Twist behavior,\drimp characterization of texturised yarn, Yarn numbering determination.
1,
4  |Properties of Fabric —, Drape, Bendin, éngth, Crease recovery angle measurement, Tensile strength, Tear strength,
Bursting strength, Abrasion resistancg, Pilling.
5 |Specification of fabric - GSM, EP\QPI, Cover factor
Q
6 Structure of fabric — basic struct ‘,'Understanding common names of polyester fabric varieties - Crepe, Georgette,

and chiffon. Cotton fabric Varie(iJ — poplin, denim, cord.

Hand weaving using frames v

Characterization - DSS) FTIR, TGA and XRD demo

1
Special lab 2- Treatment of tq&\t\ies

Sr No

\J Course Contents (Topics and subtopics)

\

Stain removahby spotting, chemicals used and methods of stain removing.

2 | Methods of Désizing of cotton woven fabric — acidic, enzymatic, and oxidative, qualitative and quantitativd

evaluation of/desizing efficiency- TEGEWA scale staining, loss in weight, water absorbency.

Scouring o Xtton-open boil, pressure boil; Scouring of knitted cotton fabric — conventional and bio-scouring;|
Evaluatio N scouring efficiency-Drave’s test, sinking time, wicking property, loss in weight, core alkali
determina]kn — boil fabric and check pH, phenolphthalein.

4 | Bleaching of cotton with oxidative and reductive bleaching agent, Scouring and bleaching of polyester/cotton

blends.

Scouring and bleaching of wool, Degumming and Bleaching of Silk

6 | Drumming and weight reduction of polyester fabric, Bleaching of polyester with hydrogen peroxide and nylon

About Integrated Master of Course instruction and Page 186 of 187
Technology Program Grading System




with sodium chlorite.

7 | Evaluation of bleaching efficiency — whiteness index and bleach clean-up (peroxide killer — enzymatic and
reducing agent).

8 | Mercerisation of cotton with and without tension, Evaluation of mercerization — Shrinkage, Barium Activity no.
dye uptake, strength and elongation; microscopic observation.

9 | Assessment of cotton for degradation by Methylene Blue Absorption.

10 | Application of OBA/FBA on natural and synthetic fabrics and evaluation of fabric for whiteness index — exhaust
and pad application /\ 2

11 | Pre-treatment by semi-continuous process — combined desizing, scourﬁ‘\%,vbleaching; Pre-treatment by
continuous process — separate and combined scouring, bleaching /™,

12 | To study effect of heat setting on dye uptake, dimensional stability gﬂd)strength
T

3
A\)
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