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DEPARTMENT OF CHEMICAL ENGINEERING

B.TECH. CHEMICAL 
I TO VIII SEMESTERS CURRICULUM

S.No. Course Code Course Title 

Theory 
1. 22MA1101 Matrices and Calculus 
2. 22ME1201 Engineering Drawing
Theory with Lab Component 
3. 22HE1151 English for Engineers
4. 22PH1151 Physics of Materials
5. 22IT1151 Python Programming and Practices
EEC Courses (SE/AE) 
6. 22HE1071 Universal Human Values 
7. 22HE1072 Entrepreneurship & Innovation
Mandatory Courses 
8. 22MC1091/ 

22MC1092 
அ௳யல்தழ்
Constitution 

S.No. Course Code Course Title 

1 22MA2104 Fourier Analysis a
Transforms 

2 22PH2101 Basics of Material Science
3 22CY2101 Environmental Studies
4 22CH2201 Introduction to Chemical 

Engineering 
Theory with Lab Component 
5 22CY2151 Chemistry for Engineers
6 22HE2151 Effective Technical Communication
Practical 
7. 22ME2001 Engineering Practices 
EEC Courses (SE/AE) 
8. 22HE2071 Design Thinking 
9. 22HE2072 Soft Skills and Aptitude
Mandatory Courses 
10. 22MC2093 NCC */NSS / YRC / Sports / Clubs 

/ Society Service 
Enrollment  

11. 22MC2091/ 
22MC2092 

தழர்மர

S.No. Course Code Course Title 

Theory 
1. 22MA3107 Numerical Methods
2. 22CH3201 Chemical Process 

Hindusthan College of Engineering and Technology
Approved by AICTE, New Delhi, Accredited  with ‘A’ Grade by NAAC

(An Autonomous Institution,  Affiliated to Anna University, Chennai)
Coimbatore – 641 032 

 
DEPARTMENT OF CHEMICAL ENGINEERING 

REGULATION-2022 
B.TECH. CHEMICAL ENGINEERING 
I TO VIII SEMESTERS CURRICULUM 

Category L T P C TCP CIA 
SEMESTER I 

Matrices and Calculus  BSC 3 1 0 4 4 40
Engineering Drawing ESC 1 4 0 3 5 40

English for Engineers HSC 2 0 2 3 4 50
Physics of Materials BSC 2 0 2 3 4 50
Python Programming and Practices ESC 2 0 2 3 4 50

Universal Human Values  AEC 2 0 0 2 2 40
Entrepreneurship & Innovation AEC 1 0 0 1 1 100

அ௳யல்தழ்/Indian MC 2 0 0 0 2 

TOTAL 15 5 6 19 27 370
 Category L T P C TCP CIA 

SEMESTER II 
Fourier Analysis and Laplace BSC 3 1 0 4 4 40

Basics of Material Science BSC 2 0 0 2 2 40
Environmental Studies ESC 2 0 0 2 2 40
Introduction to Chemical PCC 3 0 0 3 3 40

or Engineers BSC 2 0 2 3 4 50
Technical Communication HSC 2 0 2 3 4 50

Engineering Practices  ESC 0 0 4 2 4 60

Design Thinking  AEC 1 0 2 2 3 100
nd Aptitude-I SEC 1 0 0 1 1 100

NCC */NSS / YRC / Sports / Clubs 
/ Society Service -  

MC All students shall enroll, on admission, in 
anyone of the personality and character 
development programmes and undergo 

training for about 80 hours

மர/ Heritage of Tamil MC 2 0 0 0 2 

TOTAL 18 1 10 22 29 520
 Category L T P C TCP CIA 

SEMESTER III 

Numerical Methods BSC 3 1 0 4 4 40
Chemical Process Calculations PCC 3 1 0 4 3 40

Engineering and Technology 
Approved by AICTE, New Delhi, Accredited  with ‘A’ Grade by NAAC 

(An Autonomous Institution,  Affiliated to Anna University, Chennai)  

CIA  ESE  TOTAL 

40 60 100 
40 60 100 

50 50 100 
50 50 100 
50 50 100 

40 60 100 
100 0 100 

0 0 0 

370 330 700 
CIA  ESE  TOTAL 

40 60 100 

40 60 100 
40 60 100 
40 60 100 

50 50 100 
50 50 100 

60 40 100 

100 0 100 
100 0 100 

All students shall enroll, on admission, in 
anyone of the personality and character 
development programmes and undergo 

training for about 80 hours 
0 0 0 

520 380 900 
CIA  ESE  TOTAL 

40 60 100 
40 60 100 



3. 22CH3202 Fluid Flow Operations PCC 3 0 0 3 3 40 60 100 
4. 22CH3203 Chemical Engineering 

Thermodynamics – I 
PCC 3 0 0 3 3 40 60 100 

Theory with Lab Component 
5. 22CH3251 Mechanical Operations PCC 2 0 2 3 4 50 50 100 
6. 22ME3253 Basic Mechanical Engineering ESC 2 0 2 3 4 50 50 100 
Practical 
7. 22CH3001 Fluid Flow Operations Lab AEC 0 0 4 2 4 60 40 100 
8. 22CH3002 Technical Analysis Lab PCC 0 0 4 2 4 60 40 100 
EEC Courses (SE/AE) 
9. 22HE3071 Soft Skills -2  SEC 1 0 0 1 1 100 0 100 
Mandatory Course 
10 22MC3091 Essence of Indian Traditional 

Knowledge 
AC 2 0 0 0 2 100 0 100 

TOTAL 17 2 12 25 30 480 420 900 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

SEMESTER  IV 
Theory 
1. 22HE4101 IPR and Start-ups(Common) HSC 2 0 0 2 2 40 60 100 
2. 22CH4201 Mass Transfer Operations - I PCC 3 0 0 3 3 40 60 100 
3. 22CH4202 Chemical Engineering 

Thermodynamics – II 
PCC 3 0 0 3 3 40 60 100 

4. 22CH4203 Process Heat Transfer PCC 3 0 0 3 3 40 60 100 
5. 22CH4204 Chemical Process Industries PCC 2 0 0 2 2 40 60 100 
Theory with Lab Component 
6. 22EE4251 Basics of Electrical &Electronics 

Engineering 
ESC 1 0 2 2 3 50 50 100 

7. 22CH4251 Chemical Reaction Engineering - I PCC 2 0 2 3 4 50 50 100 
8. 22MA4151 Probability and statistics with R 

programming 
BSC 2 0 2 3 4 50 50 100 

Practical 
9. 22CH4001 Heat Transfer Lab PCC 0 0 4 2 4 60 40 100 
EEC Courses (SE/AE) 
10. 22HE4071 Soft Skills -3(Common) SEC3 1 0 0 1 1 100 0 100 

TOTAL 19 0 10 24 29 510 490 1000 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

SEMESTER  V 
Theory 
1. 22CH5201 Mass Transfer Operations - II PCC 3 0 0 3 3 40 60 100 
2. 22CH5202 Process Instrumentation Dynamics 

and Control  
PCC 3 0 0 3 3 40 60 100 

3. 22CH53XX Professional Elective-1 PEC 3 0 0 3 3 40 60 100 
4. 22CH53XX Professional Elective-2 PEC 3 0 0 3 3 40 60 100 
5. 22CH53XX Professional Elective-3 PEC 3 0 0 3 3 40 60 100 
Theory with Lab Component 
6. 22CH5251 Chemical Reaction Engineering - II 

 
PCC 2 0 2 3 4 50 50 100 

Practical 
7. 22CH5001 Mass Transfer Operations Lab PCC 0 0 4 2 4 60 40 100 
EEC Courses (SE/AE) 
8. 22HE5071 Soft Skills -4/Foreign languages SEC 1 0 0 1 1 100 0 100 

TOTAL 17 1 6 21 24 410 390 800 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

SEMESTER  VI 
Theory 
1. 22CH6201 Transport Phenomena PCC 3 0 0 3 3 40 60 100 



2. 22HE6101 Professional Ethics (Common) HSC 3 0 0 3 3 40 60 100 
3. 22CH63XX Professional Elective-4 PEC 3 0 0 3 3 40 60 100 
4. 22CH63XX Professional Elective-5 PEC 3 0 0 3 3 40 60 100 
5. 22XX64XX Open Elective – 1* OEC 3 0 0 3 3 40 60 100 
6. 22XX64XX Open Elective – 2* OEC 3 0 0 3 3 40 60 100 
Practical 
7. 22CH6001 Process Control Lab PCC 0 0 4 2 4 60 40 100 
8. 22CH6002 Computational Chemical 

Engineering Lab 
PCC 0 0 4 2 4 60 40 100 

EEC Courses (SE/AE) 
9. 22HE6071 Soft Skills – 5(Common) SEC 2 0 0 2 2 100 0 100 

TOTAL 20 0 8 24 28 
 

460 440 900 

S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 
SEMESTER  VII 

Theory 
1. 22CH7201 Process Economics and Engineering 

Management 
PCC 3 0 0 3 3 40 60 100 

2. 22CH7202 Process Equipment Design PCC 3 1 0 4 4 40 60 100 
3. 22CH73XX Professional Elective-6 PEC 3 0 0 3 3 40 60 100 
4. 22XX74XX Open Elective – 3* OEC 3 0 0 3 3 40 60 100 
5. 22XX74XX Open Elective – 4* OEC 3 0 0 3 3 40 60 100 
Practical 
6. 22CH7001 Design and Simulation Lab PCC 0 0 4 2 4 60 40 100 

EEC Courses (SE/AE) 
7. 22CH7701 Internship  SEC - - - 2 2 100 0 100 

TOTAL 15 1 4 20 22 360 340 700 
* - Four weeks internship carries 2 credit and it will be done in before Semester VI summer vacation/placement 
training and same will be evaluated in Semester VII. 

S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 
SEMESTER  VIII 

EEC Courses (SE/AE) 
1. 22CH8901 Project Work/Granted 

Patent(Common) 
SEC 0 0 20 10  100 0 100 

TOTAL 0 0 20 10 20 100 0 100 
* 1.   As per the AICTE guideline, in Semester I, II, III & IV NCC one credit subject is added as Value Added 

Course with Extra Credit.  Further, the students’ who enrolled his/her name in HICET NCC and Air Wing 
are eligible to undergo this subject.  The earned extra credits printed in the Consolidated Mark sheet as per 
the regulation.  

2.      NCC course level 1 & Level 2 will be added in the list of open elective subjects in the appropriate 
semester.  Further, the students’ who have opted NCC subjects in Semester I, II, III & IV are eligible to 
undergo NCC Open Elective Subjects. 

3.    The above-mentioned NCC Courses will be offered to theStudents who are going to    be admitted in the 
Academic Year 2021 – 22. 

 

 

 

 

 

 



 

 

 

SEMESTER WISE CREDIT DISTRIBUTION 

B.E. / B.TECH.PROGRAMMES 
S.No. Course 

Area 
Credits per Semester TotalCredits 

I II III IV V VI VII VIII 
1 HSC 3 3 - 2 - 3 - - 11 

2 BSC 7 9 4 3 - - - - 23 

3 ESC 6 4 3 2 - - - - 15 

4 PCC - 3 15 16 11 7 9 - 61 
5 PEC - - - - 9 6 3 - 18 
6 OEC - - - - - 6 6 - 12 

7 EEC 3 3 3 1 1 2 2 10 25 

8 MC 🗸 🗸        

Total 19 22 25 24 21 24 20 10 165 
 

OPEN ELECTIVE I AND II (EMERGING TECHNOLOGIES) 
To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL 

SL. NO. Course 
Code 

 
Course Title 

Category Periods Per week Total 
Contact 
Periods 

Credits 
L T P 

1 22AI6451 Artificial Intelligence and Machine 
Learning Fundamentals 

OEC 2 0 2 4 3 

2 22CS6451 Blockchain Technology OEC 2 0 2 4 3 
3 22EC6451 Cyber security OEC 2 0 2 4 3 
4 22EC6452 IoT Concepts and Applications OEC 2 0 2 4 3 
5 22IT6451 Data Science and Analytics OEC 2 0 2 4 3 
6 22BM6451 Augmented andVirtual Reality OEC 2 0 2 4 3 

OPENELECTIVE I AND II 
To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS, CIVIL, EEE, CHEMICAL, 

FOOD TECH, E&I 

SL. 
NO. 

COURSE 
CODE 

 
COURSE TITLE 

CATEGORY PERIODS 
PERWEEK 

TOTAL 
CONTACT
PERIODS 

 
CREDITS 

L T P 

1 22AE6401 Space Science OEC 3 0 0 3 3 

2 22MT6401 
Introduction to Industrial 
Engineering OEC 3 0 0 3 3 

3 22MT6402 
Industrial Safety and 
Environment OEC 3 0 0 3 3 

4 22CE6401 
Climate Change and its 
Impact OEC 3 0 0 3 3 

5 22CE6402 
Environment and Social Impact 
Assessment 

OEC 3 0 0 3 3 

6 22ME6401 Renewable Energy System OEC 3 0 0 3 3 

7 22ME6402 
Additive Manufacturing 
systems 

OEC 3 0 0 3 3 

8 22EI6401 Introduction to Industrial OEC 3 0 0 3 3 



Instrumentation and Control 

9 22EI6402 
Graphical Programming using 
Virtual Instrumentation 

OEC 3 0 0 3 3 

10 22AU6401 
Fundamentals of Automobile 
Engineering 

OEC 3 0 0 3 3 

11 22AU6402 Automotive Vehicle Safety     OEC 3 0 0 3 3 
12 22EE6401 Digital Marketing OEC 3 0 0 3 3 

13 22EE6402 Research Methodology OEC 3 0 0 3 3 

14 22FT6401 Traditional Foods OEC 3 0 0 3 3 

15 22AG6401 
Urban Agriculture and Organic 
Farming OEC 3 0 0 3 3 

16 22CH6401 Biomass and Bio refinery OEC 3 0 0 3 3 
Note:Non Circuit Departments can add one Open Elective course in the above list to offer for the circuit 
branches 

OPEN ELECTIVE III (Offered by Chemical Engineering) 
Students shall choose any one of the open elective courses such that the course content or title not belongs to their 
own programme. 
SL. NO. Course 

Code 
 

Course Title 
Category Periods Per week Total 

Contact 
Periods 

Credits 
L T P 

1  22CH7401 Waste to Energy Conversion OEC 3 0 0 3 3 
OPENELECTIVE IV 

SL. NO. Course 
Code 

 
Course Title 

Category Periods Per week Total 
Contact 
Periods 

Credits 
L T P 

1 22LS7401 General studies for competitive 
examinations 

OEC 3 0 0 3 3 

2 22LS7402 Human Rights, Women Rights and 
Gender equity 

OEC 3 0 0 3 3 

3 22LS7403 Indian ethos and Human values OEC 3 0 0 3 3 
4 22LS7404 Financial independence and 

management 
OEC 

3 0 0 3 3 

5 22LS7405 Yoga for Human Excellence OEC 3 0 0 3 3 
6 22LS7406 Democracy and Good Governance OEC 3 0 0 3 3 
7 22LS7407 NCC Level - II OEC 3 0 0 3 3 

 
PROFESSIONAL ELECTIVE COURSES: VERTICALS 

Vertical I 
Petroleum 

Process 
Technology 

Vertical II 
Energy 

Engineering 

Vertical III 
Biochemical 
Engineering 

Vertical IV 
Environmental 

and Safety 
Engineering 

Vertical V 
Computational 

Chemical 
Engineering 

Vertical VI 
Chemical Plant 

Design 

Petroleum 
Chemistry and Refining 

Fundamentals 

 
Bioenergy 

 
Biochemistry 

 
Air Pollution 
Engineering 

 
Computational 

Techniques 

 
Chemical Plant 

Design 
Primary 

RefiningTechnology 
RenewableEnergy 

Resources 
Bioprocess 
Technology 

Waste Water 
Treatment 

Optimization of 
Chemical 
Processes 

 
Plant Layout 

Secondary Refining 
Technology 

Pinch Technology Fermentation & 
Bioprocessing 

Solid waste 
Management 

Process Modeling 
and Simulation 

 
Design Safety 

Refinery 
Advancements and 

Environmental 
Regulations 

Hydrogen and 
Fuel Cell 

Technology 

Bio separation & 
Downstream 
Processing 

Environmental 
Impact 

Assessment 

Pinch Analysis 
and Heat 
Exchange 

Network Design 

 
Material Selection 

Petroleum Equipment 
Design 

 
Power Plant 
Engineering 

Enzyme 
Immobilisation 

Technology 

Process Safety 
Management 

Chemical Process 
Flowsheeting 

Statutory 
Requirements&Cus

tomer Care 
Petrochemical 
Technology 

Non-Renewable 
Energy 

Bioreactor 
Design 

Risk and 
HAZOP 

Computational 
Fluid Dynamics 

Process Plant 
Utilities 



Sources Analysis 
Note: Students are permitted to choose all Professional Electives from a particular vertical  

 
 

DETAILS OF VERTICAL I :PETROLEUM PROCESS TECHNOLOGY 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

1. 22CH5301 Petroleum Chemistry and Refining 
Fundamentals 

PEC 3 0 0 3 3 40 60 100 

2. 22CH5302 PrimaryRefiningTechnology PEC 3 0 0 3 3 40 60 100 
3. 22CH5303 SecondaryRefiningTechnology PEC 3 0 0 3 3 40 60 100 
4. 22CH6301 RefineryAdvancementsandEnviron

mentalRegulations 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6302 PetroleumEquipmentDesign PEC 3 0 0 3 3 40 60 100 
6. 22CH7301 PetrochemicalTechnology PEC 3 0 0 3 3 40 60 100 

 
DETAILS OF VERTICAL II :ENERGY ENGINEERING 

S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 
1. 22CH5304 Bioenergy PEC 3 0 0 3 3 40 60 100 
2. 22CH5305 Renewable Energy Resources PEC 3 0 0 3 3 40 60 100 
3. 22CH5306 Pinch Technology PEC 3 0 0 3 3 40 60 100 
4. 22CH6303 Hydrogen And Fuel Cell 

Technology 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6304 Power Plant Engineering PEC 3 0 0 3 3 40 60 100 
6. 22CH7302 Non-Renewable Energy Sources PEC 3 0 0 3 3 40 60 100 

 
DETAILS OF VERTICAL III :BIOCHEMICAL ENGINEERING 

S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 
1. 22CH5307 Biochemistry PEC 3 0 0 3 3 40 60 100 
2. 22CH5308 Bioprocess Technology PEC 3 0 0 3 3 40 60 100 
3. 22CH5309 Fermentation & Bioprocessing PEC 3 0 0 3 3 40 60 100 
4. 22CH6305 Bio separation & Downstream 

Processing 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6306 Enzyme Immobilization 
Technology 

PEC 3 0 0 3 3 40 60 100 

6. 22CH7303 Bioreactor Design PEC 3 0 0 3 3 40 60 100 
 

DETAILS OF VERTICAL IV: ENVIORNMENTAL AND SAFETY ENGINEERING 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

1. 22CH5310 Biochemistry PEC 3 0 0 3 3 40 60 100 
2. 22CH5311 Bioprocess Technology PEC 3 0 0 3 3 40 60 100 
3. 22CH5312 Fermentation & Bioprocessing PEC 3 0 0 3 3 40 60 100 
4. 22CH6307 Bio separation & Downstream 

Processing 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6308 Enzyme Immobilisation 
Technology 

PEC 3 0 0 3 3 40 60 100 

6. 22CH7304 Bioreactor Design PEC 3 0 0 3 3 40 60 100 
 
 

DETAILS OF VERTICAL V: COMPUTATIONAL  ENGINEERING 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

1. 22CH5313 Computational Techniques PEC 3 0 0 3 3 40 60 100 
2. 22CH5314 Optimization of Chemical Processes PEC 3 0 0 3 3 40 60 100 
3. 22CH5315 Process Modeling and Simulation PEC 3 0 0 3 3 40 60 100 
4. 22CH6309 Pinch Analysis and Heat Exchange 

Network Design 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6310 Chemical Process Flow sheeting PEC 3 0 0 3 3 40 60 100 
6. 22CH7305 Computational Fluid Dynamics PEC 3 0 0 3 3 40 60 100 



 
 
 
 

DETAILS OF VERTICAL VI :COMPUTATIONAL  ENGINEERING 
S.No. Course Code Course Title  Category L T P C TCP CIA  ESE  TOTAL 

1. 22CH5316 Chemical Plant Design PEC 3 0 0 3 3 40 60 100 
2. 22CH5317 Plant Layout PEC 3 0 0 3 3 40 60 100 
3. 22CH5318 Design Safety PEC 3 0 0 3 3 40 60 100 
4. 22CH6311 Material Selection PEC 3 0 0 3 3 40 60 100 
5. 22CH6312 Statutory Requirements & 

Customer Care 
PEC 3 0 0 3 3 40 60 100 

6. 22CH7306 Process Plant Utilities PEC 3 0 0 3 3 40 60 100 
 

Enrolment for B.E. / B. Tech. Honours (Specialisation in the same discipline) / 
B.E. / B. Tech. Honours and B.E. / B. Tech. Minor Degree in other 

specialisation. 
 

A student can also optionally register for additional courses (18 credits) and become eligible for the award 

of B.E. / B. Tech. (Honours) or Minor Degree.For B.E. / B. Tech. (Honours), a student shall register for the 

additional courses (18 credits) from semester V onwards. These courses shall be from the same vertical or 

a combination of different verticals of the same programme of study only. For minor degree, a student 

shall register for the additional courses (18 credits) from semester V onwards. All these courses have to be 

in a particular vertical from any one of the other programmes. 

 
 (i) B.E. / B.Tech. Honours (specialisation in the same discipline):  

a. The student should have earned additionally a minimum of 18 credits from a vertical of the 
same programme.  

 b. Should have passed all the courses in the first attempt.  

 c. Should have earned a minimum CGPA of 7.50.  
 
 (ii) B.E. / B.Tech. Honours: 
 
 a. The students should have earned additional courses (minimum of 18 credits) from more 

than one vertical of the same programme.  

 b. Should have passed all the courses in the first attempt.  

 c. Should have earned a minimum CGPA of 7.50.  
  

  (iii) B.E. / B.Tech. (Minor in other specialisation): 

The student should have earned additionally a minimum of 18 credits in any one of the 
verticals of other B.E. / B.Tech. programmes or from any one of the following verticals  

 
VERTICAL I: FINTECH AND BLOCK CHAIN  

VERTICAL II: ENTREPRENEURSHIP  

VERTICAL III: ENVIRONMENT AND SUSTAINABILITY 




 Students can earn maximum of 6 credits in online mode (SWAYAM platform), out of these 

18 credits as approved by Centre for Academic Courses. 


 B.E. / B. Tech. (Honours) Specialisation in the same discipline, B.E / B.Tech. Honours and 
B.E. / B.Tech. Minor in other specialisation degree will be optional for students. 


 For the categories (i) to (ii), the students will be permitted to register the courses from V 
Semester onwards provided the marks earned by the students until III semester should be of 
CGPA 7.50 and above and cleared all the courses in the first attempt. 
 

 For the category (iii), the students will be permitted to register the courses from Semester V 
onwards provided the marks earned by the students until Semester III is CGPA 7.50 and 
above.  
 

 If a student decides not to opt for Honours, after completing certain number of additional 
courses, the additional courses studied shall be considered instead of the Professional 
Elective courses which are part of the curriculum. If the student has studied more number of 
such courses than the number of Professional Elective courses required as per the curriculum, 
the courses with higher grades shall be considered for the calculation of CGPA. Remaining 
courses shall be printed in the mark sheet, however, they will not be considered for 
calculation of CGPA.  


 If a student decides not to opt for Minor, after completing certain number of courses, the 
additional courses studied shall be considered instead of Open Elective courses which are 
part of the curriculum. If the student has studied more number of such courses than the 
number of open electives required as per the curriculum, the courses with higher grades shall 
be considered for calculation of CGPA. Remaining courses shall be printed in the mark sheet, 
however, they will not be considered for calculation of CGPA.  
 

 The Head of Department, shall forward the proposal to the Controller of Examinations after 
getting the approval from Head of the Institution / Dean Academics, before the 
commencement of the fifth semester of the programme for the students undergo optionally 
B.E. / B. Tech. Honours (Specialisation in the same discipline) / B.E. / B. Tech. Honours and 
B.E. / B. Tech. Minor Degree in other specialisation  
 



 

 

 

 

 

 

 



 

 

 

VERTICALS FOR MINOR DEGREE 
CHEMICAL ENGINEERING OFFERING MINOR DEGREE 

Minor Specialization in Chemical Process Engineering 

SL. NO. Course 
Code 

 
Course Title 

Category Periods Per week Total 
Contact 
Periods 

Credits 
L T P 

1 22CH5231 Introduction to Chemical Process MDC 3 0 0 3 3 
2 22CH6231 Fluid Flow Operations in Chemical 

Engineering 
MDC 3 0 0 3 3 

3 22CH6232 Fundamentals of Chemical 
Thermodynamics 

MDC 3 0 0 3 3 

4 22CH7231 Process Heat and  Mass Transfer 
MDC 3 1 0 4 4 

5 22CH7232 Reaction Engineering  
MDC 3 0 0 3 3 

6 22CH8231 Unit Operations and Process  Laboratory 
MDC 0 0 4 4 2 

*MDC – Minor Degree Course 
 
In addition to the above the following additional courses for Minor Degree can also be given to the student’s common 

to all the branches. 

VERTICAL I: FINTECH AND BLOCK CHAIN 

S 
No 

Course 
Code 

Course Title Category 
Periods Per week Total 

Contact 
Periods 

Credits L  T P 

1 22MB5231 Financial Management MDC 3 0 0 3 3 

2 22MB6231 Fundamentals of Investment MDC 3 0 0 3 3 

3 22MB6232 
Banking, Financial Services and 
Insurance 

MDC 3 0 0 3 3 

4 22MB7231 
Introduction to Block chain and 
its Applications 

MDC 3 0 0 3 3 

5 22MB7232 
Fintech Personal Finance and 
Payments 

MDC 3 0 0 3 3 

6 22MB8231 Introduction to Fintech MDC 3 0 0 3 3 

 

VERTICAL II: ENTREPRENEURSHIP 

S 
No 

Course 
Code 

Course Title Category 
Periods Per 
week 

Total Contact 
Periods 

Credits 
L  T P 

1 22MB5232 Foundations of Entrepreneurship MDC 3 0 0 3 3 

2 22MB6233 
Team Building & Leadership 
Management for Business 

MDC 3 0 0 3 3 

3 22MB6234 
Creativity & Innovation in 
Entrepreneurship MDC 3 0 0 3 3 

4 22MB7233 
Principles of Marketing 
Management For Business 

MDC 3 0 0 3 3 

5 22MB7234 
Human Resource Management for 
Entrepreneurs MDC 3 0 0 3 3 

6 22MB8232 Financing New Business Ventures MDC 3 0 0 3 3 
 



 

 

VERTICAL III: ENVIRONMENT AND SUSTAINABILITY 

S No 
Course 
Code 

Course Title Category 
Periods Per 
week 

Total 
Contact 
Periods 

Credits 
L  T P 

1 22CE5232 
Sustainable infrastructure 
Development 

MDC 3 0 0 3 3 

2 22AG6233 
Sustainable Agriculture and 
Environmental Management 

MDC 3 0 0 3 3 

3 22BM6233 Sustainable Bio Materials MDC 3 0 0 3 3 

4 22ME7233 
Materials for Energy 
Sustainability 

MDC 3 0 0 3 3 

5 22CE7233 Green Technology MDC 3 0 0 3 3 

6 22CE8232 
Environmental Quality 
Monitoring and Analysis 

MDC 3 0 0 3 3 

 

VERTICALS FOR B Tech (Hons) and B Tech (Hons) in Chemical Engineering with Specialization 

Vertical I 
Computer Aided Process 

Engineering 
 

Vertical II 
Polymer Technology 

Vertical III 
Petroleum Engineering 

Vertical IV 
Instrumental Chemical 

Analysis 
 

Process Flow Sheeting Polymer Chemistry Petroleum Geology Principles of Mass Spectrometry 

Transport Phenomena Processing Technology Petroleum Exploration Advanced Analytical 
Separation Techniques 

Advanced Process 
Optimization 

Rubber Technology Drilling Technology Advanced Spectrometry: ICP-
MS and LC-MS 

Artificial Intelligence in 
Process Engineering 

Polymer Product Design, 
Blends, and Alloys 

Petroleum Production 
Engineering 

Instruments for Morphology 
and Structural Characterization  

Digital Twin and Soft 
Computing in Process 
Modelling 

Polymer Structure and 
property relationships 

Petroleum Reservoir 
Engineering 

Statistical Analysis and Data 
Processing  (Lab) 

Advanced Process 
Modelling and Simulation 

Polymer Compounding 
Technology 

Offshore Engineering Troubleshooting Analytical 
Methods and Instruments 

 

B Tech (Hons) Chemical Engineering with Specialization in Computer Aided Process Engineering 

S No 
Course 
Code 

Course Title Category 
Periods Per 
week 

Total 
Contact 
Periods 

Credits 
L  T P 

1 22CH5203 Process Flow Sheeting MDC 2 0 2 4 3 
2 22CH6202 Transport Phenomena MDC 3 1 0 3 4 

3 
22CH6203 Advanced Process 

Optimization 
MDC 

2 0 2 4 3 

4 
22CH7203 Artificial Intelligence in 

Process Engineering 
MDC 

2 0 2 4 3 

5 
22CH7204 Digital Twin and Soft 

Computing in Process 
Modelling 

MDC 
2 0 2 4 3 

6 
22CH8201 Advanced Process Modelling 

and Simulation 
MDC 

0 0 4 4 2 
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS 

 

CBCS PATTERN 

 

UNDERGRADUATE PROGRAMMES 

 

B.TECH. CHEMICAL ENGINEERING (UG) 

 

REGULATION-2019 WITH AMENDMENT 

 

(For the students admitted during the academic year 2021-2025 and onwards) 

 

 

SEMESTER I 

 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21HE1101 Technical English HS 2 1 0 3 40 60 100 

2 21MA1102 Calculus and Linear Algebra BS 3 1 0 4 40 60 100 

THEORY WITH LAB COMPONENT 

3 21PH1151 Applied Physics BS 2 0 2 3 50 50 100 

4 21CY1151 Chemistry for Engineers BS 2 0 2 3 50 50 100 

5 21CS1151 Python Programming and Practices ES 2 0 2 3 50 50 100 

6 21ME1152 Engineering Drawing ES 1 0 4 3 50 50 100 

PRACTICAL 

7 21HE1001 
Language Competency Enhancement 

Course-I 
HS 0 0 2 1 100 0 100 

MANDATORY COURSES 

 

8 

21HE1072 Career Guidance Level – I 

Personality, Aptitude and Career 

Development 

 

EEC 
 

2 
 

0 
 

0 
 

0 
 

100 
 

0 
 

100 

Total : 14 2 12 20 480 320 800 



SEMESTER II 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21HE2101 Business English for Engineers HS 2 1 0 3 40 60 100 

2 21MA2101 
Differential Equations and 

Complex Variables 
BS 3 1 0 4 40 60 100 

3 21EE2103 
Basics of Electrical and 

Electronics Engineering 
ES 3 0 0 3 40 60 100 

4 21CH2101 
Principles of Chemical 

Engineering 
ES 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21PH2151 Material Science BS 2 0 2 3 50 50 100 

6 21CY2151 Environmental Studies BS 2 0 2 3 50 50 100 

PRACTICAL 

7 21ME2001 Engineering Practices ES 0 0 4 2 60 40 100 

8 21HE2001 
Language Competency 

Enhancement Course-II 
HS 0 0 2 1 100 0 100 

MANDATORY COURSES 

 

9 

21HE2072 Career Guidance Level – II 

Personality, Aptitude and Career 

Development 

 

EEC 
 

2 
 

0 
 

0 
 

0 
 

100 
 

0 
 

100 

10 21HE2073 Entrepreneurship & Innovation EEC 1 0 0 0 100 0 100 

Total : 18 2 10 22 620 380 1000 

SEMESTER III 

S.No 
Course 

Code 
Course Title Category L T P C CIA ESE 

TOTA 

L 

THEORY 

1 21MA3103 
Fourier Analysis and Numerical 

Methods 
BS 3 1 0 4 40 60 100 

2 21CH3201 Chemical Process Calculations PC 3 1 0 4 40 60 100 

3 21CH3202 
Fluid Mechanics for Chemical 

Engineers 
PC 3 0 0 3 40 60 100 

4 21CH3203 
Chemical Engineering 

Thermodynamics – I 
PC 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21CH3251 Analytical Instruments for Analysis PC 2 0 2 3 50 50 100 

PRACTICAL 

6 21CH3001 Fluid Mechanics Lab PC 0 0 3 1.5 60 40 100 

7 21CH3002 Chemical Analysis Lab PC 0 0 3 1.5 60 40 100 

MANDATORY COURSES 

8 21AC3191 Indian Constitution AC 2 0 0 0 100 0 100 

 
9 

21HE3072 Career Guidance Level – III 

Personality, Aptitude and Career 

Development 

 
EEC 

 
2 

 
0 

 
0 

 
0 

 
100 

 
0 

 
100 

10 21HE3073 Leadership Management Skills EEC 1 0 0 0 100 0 100 

Total 19 2 8 20 630 370 1000 



SEMESTER IV 

S.No Course Code Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21CH4201 Process Heat Transfer PC 3 1 0 4 40 60 100 

2 21CH4202 Mass Transfer – I PC 3 0 0 3 40 60 100 

3 21CH4203 
Chemical Engineering 
Thermodynamics - II 

PC 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

4 21CH4251 Mechanical Operations PC 3 0 2 4 50 50 100 

5 21MA4153 Applied Probability Statistics BS 3 0 2 4 50 50 100 

PRACTICAL 

6 21CH4001 Heat Transfer Lab PC 0 0 3 1.5 60 40 100 

7 21CH4002 Petrochemical Analysis Lab PC 0 0 3 1.5 60 40 100 

MANDATORY COURSES 

8 21AC4191 
Essence of Indian tradition 
knowledge/Value Education 

AC 2 0 0 0 100 0 100 

9 
21HE4072 

Career Guidance Level – IV 

Personality, Aptitude and Career 
Development 

EEC 2 0 0 0 100 - 100 

10 21HE4073 Ideation Skills EEC 2 0 0 0 100 - 100 

Total 21 1 10 21 640 360 1000 

SEMESTER V 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21CH5201 Chemical Reaction Engineering – I PC 3 1 0 4 40 60 100 

2 21CH5202 Mass Transfer – II PC 3 1 0 4 40 60 100 

3 21CH5203 
Process Instrumentation Dynamics and 
Control 

PC 3 1 0 4 40 60 100 

4 21CH5204 Safety in Chemical Industries PC 3 0 0 3 40 60 100 

5 21CH53XX Professional Elective -I PE 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

6 21CH5251 
Water Treatment and Solid Waste 
Management 

PC 2 0 2 3 50 50 100 

PRACTICALS 

7 21CH5001 Mass Transfer Lab PC 0 0 3 1.5 60 40 100 

8 21CH5002 Process Control Lab PC 0 0 3 1.5 60 40 100 

MANDATORY COURSES 

9 21HE5071 Soft Skills - I EEC 1 0 0 1 100 0 100 

10 21HE5072 Design Thinking EEC 1 0 0 1 100 0 100 

Total 19 3 8 26 570 430 1000 



SEMESTER VI 

S.No. Course Code Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21CH6201 
Chemical Reaction 
Engineering– II 

PC 3 1 0 4 40 60 100 

2 21CH6202 Chemical Process Industries PC 3 0 0 3 40 60 100 

3 21CH6181 
Professional Ethics in 
Engineering 

HS 3 0 0 3 40 60 100 

4 21CH63XX Professional Elective - II PE 3 0 0 3 40 60 100 

5 21XX64XX Open Elective– I OE 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENTS 

6 21CH6251 Fluidization Engineering PC 2 0 2 3 50 50 100 

PRACTICALS 

7 21CH6001 
Chemical Reaction 
Engineering Lab 

PC 0 0 4 2 60 40 100 

MANDATORY COURSES 

8 21CH6701 
Internship/Industrial 

Training/Skill Development 
Course (Minimum 3 weeks) 

EEC - - - 1 100 0 100 

9 21HE6071 Soft Skills - II EEC 1 0 0 1 100 0 100 

10 21HE6072 
Intellectual Property Rights 
(IPR) 

EEC 
1 0 0 1 100 0 100 

Total 19 1 6 24 610 390 1000 

 

SEMESTER VII 

S.No. Course Code Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21CH7201 
Process Economics and 
Engineering Management 

PC 3 0 0 3 40 60 100 

2 21CH7202 Process Equipment Design PC 3 1 0 4 40 60 100 

3 21CH73XX Professional Elective-III PE 3 0 0 3 40 60 100 

4 21XX74XX Open Elective – II OE 3 0 0 3 40 60 100 

PRACTICALS 

5 21CH7001 Design and Simulation Lab PC 0 0 3 1.5 60 40 100 

6 21CH7002 
Computational Fluid Dynamics 
Lab 

PC 0 0 3 1.5 60 40 100 

PROJECT WORK 

7 21CH7901 Project Work – Phase I EEC 0 0 4 2 50 50 100 

Total 12 1 10 18 330 370 700 



SEMESTER VIII 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 21CH83XX Professional Elective –IV PE 3 0 0 3 40 60 100 

2 21CH83XX Professional Elective- V PE 3 0 0 3 40 60 100 

PROJECT WORK 

3 21CH8901 Project Work – Phase II EEC 0 0 16 8 100 100 200 

Total 6 0 16 14 180 220 400 

 

TOTAL NO OF CREDITS: 165 



LIST OF PROFESSIONAL ELECTIVES 

S.No. 
Course 

Code 
Course Title 

Categor 

y 
L T P C CIA ESE 

TOTA 

L 

PROFESSIONAL ELECTIVE I 

1 21CH5301 Energy Technology PE 3 0 0 3 40 60 100 

2 
21CH5302 Petroleum Formation 

Evaluation 
PE 3 0 0 3 40 60 100 

3 21CH5303 Electrochemical Engineering PE 3 0 0 3 40 60 100 

4 21CH5304 Polymer Technology PE 3 0 0 3 40 60 100 

5 21CH5305 Food Technology PE 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE II 

1 21CH6301 
Petroleum Exploration and 
Exploitation Techniques 

PE 3 0 0 3 40 60 100 

2 21CH6302 Enzyme Engineering PE 3 0 0 3 40 60 100 

3 
21CH6303 Fundamentals of Nano 

science 
PE 3 0 0 3 40 60 100 

4 
21CH6304 Corrosion Science and 

Engineering 
PE 3 0 0 3 40 60 100 

5 21CH6305 Piping and Instrumentation PE 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE III 

1 21CH7301 Natural Gas Engineering PE 3 0 0 3 40 60 100 

2 21CH7302 Pulp and Paper Technology PE 3 0 0 3 40 60 100 

3 21CH7303 Transport Phenomena PE 3 0 0 3 40 60 100 

4 21CH7304 Multicomponent Distillation PE 3 0 0 3 40 60 100 

5 
21CH7305 Chemical Process 

Optimization 
PE 3 0 0 3 40 60 100 

6 
21CH7306 Blue Economy 

Entrepreneurship 
PE 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE IV 

1 21CH8301 Industrial Management PE 3 0 0 3 40 60 100 

2 21CH8302 Process Plant Utilities PE 3 0 0 3 40 60 100 

3 21CH8303 Total Quality Management PE 3 0 0 3 40 60 100 

4 21CH8304 
Foundation Skills in 
Integrated Product 

Development 

PE 3 0 0 3 40 60 100 

5 21CH8305 Supply Chain Management PE 3 0 0 3 40 60 100 

 



 

PROFESSIONAL ELECTIVE V 

1 21CH8306 Fermentation Technology PE 3 0 0 3 40 60 100 

2 
21CH8307 Frontiers of Chemical 

Technology 
PE 3 0 0 3 40 60 100 

3 21CH8308 Industrial Nanotechnology PE 3 0 0 3 40 60 100 

4 
21CH8309 Drugs and Pharmaceutical 

Technology 
PE 3 0 0 3 40 60 100 

5 21CH8310 Membrane Separation Process PE 3 0 0 3 40 60 100 

 

 

 

 

 

LIST OF OPEN ELECTIVES 

CHEMICAL ENGINEERING 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

1 
21CH6401 Waste to Energy 

Conversion 
OE 3 0 0 3 40 60 100 

2 
21CH7401 Biomass Conversion and 

Biorefinery 
OE 3 0 0 3 40 60 100 

LIFE SKILL COURSES 

3 21LSZ401 
General Studies for 
Competitive Examinations 

OE 
3 0 0 3 40 60 100 

4 
21LSZ402 Human Rights, Women’s 

Rights and Gender Equality 
OE 

3 0 0 3 40 60 100 

5 
21LSZ403 Indian Ethos and Human 

Values 
OE 

3 0 0 3 40 60 100 

6 
21LSZ404 Indian Constitution and 

Political System 
OE 

3 0 0 3 40 60 100 

7 21LSZ405 Yoga for Human Excellence OE 3 0 0 3 40 60 100 

NCC COURSES 

(Only forthe students’ who have opted NCC subjects in Semester I, II, III & IV are eligible) 

8 21HEZ401 NCC course level 1 OE 3 0 0 3 40 60 100 

9 21HEZ402 NCC course level 2 OE 3 0 0 3 40 60 100 

 

 

 

 

 

 

(Note: Z Stands for semester, students can’t choose twice the course) 



 

ADDITIONAL CREDIT COURSE FOR CHEMICAL ENGINEERING 

S.No 
Course 

Code 
Course Title Category Duration Assessment Credit 

1. 21VACH01 
Industrial 
Automation 

VA 30 hrs Internal 1 

 

2. 
 

21VACH02 

Bulk Solid 

Handling for 

Chemical 

Engineers 

 

VA 
 

30 hrs 
 

Internal 
 

1 

 

3. 
 

21VACH03 

Fundamentals of 

AI and it’s 

Chemometric 

Applications 

 

VA 
 

30 hrs 
 

Internal 
 

1 

 

4. 

 

21VACH04 

Introduction to 

Chemical 

Engineering 

MATLAB 

 

VA 

 

30 hrs 

 

Internal 

 

1 

5. 21VACH05 
IOT- Basics and 
Application in 

Unit Operations 

VA 30 hrs Internal 1 

 

CREDIT DISTRIBUTION 

 
B.E. / B.TECH.PROGRAMMES 

          

S.No. 

Course Area Credits per Semester      Total Credits 

I II III IV V VI VII VIII 

1 HSC 4 4 - - - 3 - - 11 

2 BSC 10 10 4 4 - - - - 28 

3 ESC 6 8 - - - - - - 14 

4 PCC - - 16 17 21 12 10 - 76 

5 PEC - - - - 3 3 3 6 15 

6 OEC - - - - - 3 3 - 6 

7 EEC - - - - 2 3 2 8 15 

8 MC - - - - - - - - - 

Total 20 22 20 21 26 24 18 14 165 

 



Enrolment for B.E. / B. Tech. Honours (Specialisation in the same discipline) / 

B.E. / B. Tech. Honours and B.E. / B. Tech. Minor Degree in other 

specialisation. 

A student can also optionally register for additional courses (18 credits) and become eligible for the award 

of B.E. / B. Tech. (Honours) or Minor Degree.For B.E. / B. Tech. (Honours), a student shall register for the 

additional courses (18 credits) from semester V onwards. These courses shall be from the same vertical or 

a combination of different verticals of the same programme of study only. For minor degree, a student 

shall register for the additional courses (18 credits) from semester V onwards. All these courses have to be 

in a particular vertical from any one of the other programmes. 

 

(i) B.E. / B.Tech. Honours (specialisation in the same discipline): 

a. The student should have earned additionally a minimum of 18 credits from a vertical of the 
same programme. 

b. Should have passed all the courses in the first attempt. 

c. Should have earned a minimum CGPA of 7.50. 

 

(ii) B.E. / B.Tech. Honours: 

 
a. The students should have earned additional courses (minimum of 18 credits) from more 

than one vertical of the same programme. 

b. Should have passed all the courses in the first attempt. 

c. Should have earned a minimum CGPA of 7.50. 

 

(iii) B.E. / B.Tech. (Minor in other specialisation): 

The student should have earned additionally a minimum of 18 credits in any one of the 

verticals of other B.E. / B.Tech. programmes or from any one of the following verticals 

VERTICAL I: FINTECH AND BLOCK CHAIN 

VERTICAL II: ENTREPRENEURSHIP 

VERTICAL III: ENVIRONMENT AND SUSTAINABILITY 

 

 Students can earn maximum of 6 credits in online mode (SWAYAM platform), out of these 

18 credits as approved by Centre for Academic Courses. 

 

 B.E. / B. Tech. (Honours) Specialisation in the same discipline, B.E / B.Tech. Honours and 

B.E. / B.Tech. Minor in other specialisation degree will be optional for students. 

 

 For the categories (i) to (ii), the students will be permitted to register the courses from V 

Semester onwards provided the marks earned by the students until III semester should be of 

CGPA 7.50 and above and cleared all the courses in the first attempt. 



 For the category (iii), the students will be permitted to register the courses from Semester V 

onwards provided the marks earned by the students until Semester III is CGPA 7.50 and 

above. 

 If a student decides not to opt for Honours, after completing certain number of additional 

courses, the additional courses studied shall be considered instead of the Professional 

Elective courses which are part of the curriculum. If the student has studied more number of 

such courses than the number of Professional Elective courses required as per the curriculum, 

the courses with higher grades shall be considered for the calculation of CGPA. Remaining 

courses shall be printed in the mark sheet, however, they will not be considered for 

calculation of CGPA. 

 

 If a student decides not to opt for Minor, after completing certain number of courses, the 

additional courses studied shall be considered instead of Open Elective courses which are 

part of the curriculum. If the student has studied more number of such courses than the 

number of open electives required as per the curriculum, the courses with higher grades shall 

be considered for calculation of CGPA. Remaining courses shall be printed in the mark sheet, 

however, they will not be considered for calculation of CGPA. 

 

 The Head of Department, shall forward the proposal to the Controller of Examinations after 

getting the approval from Head of the Institution / Dean Academics, before the 

commencement of the fifth semester of the programme for the students undergo optionally 

B.E. / B. Tech. Honours (Specialisation in the same discipline) / B.E. / B. Tech. Honours and 

B.E. / B. Tech. Minor Degree in other specialisation 

 

 

 

 

 
VERTICALS FOR MINOR DEGREE 

CHEMICAL ENGINEERING OFFERING MINOR DEGREE 

Minor Specialization in Chemical Process Engineering 
 

SL. NO. Course 

Code 

 

Course Title 

Category Periods Per week Total 

Contact 

Periods 

Credits 

L T P 

1 21CH5231 Introduction to Chemical Process MDC 3 0 0 3 3 

2 21CH6231 Fluid Flow Operations in Chemical 

Engineering 
MDC 3 0 0 3 3 

3 21CH6232 Fundamentals of Chemical 

Thermodynamics 
MDC 3 0 0 3 3 

4 21CH7231 Process Heat and Mass Transfer 
MDC 3 1 0 4 4 

5 21CH7232 Reaction Engineering 
MDC 3 0 0 3 3 

6 21CH8231 Unit Operations and Process Laboratory 
MDC 0 0 4 4 2 

*MDC – Minor Degree Course 



In addition to the above the following additional courses for Minor Degree can also be given to the student’s common 

to all the branches. 

VERTICAL I: FINTECH AND BLOCK CHAIN 

S 

No 

Course 

Code 
Course Title Category 

Periods Per week Total 

Contact 

Periods 

Credits L T P 

1 21MB5231 Financial Management MDC 3 0 0 3 3 

2 21MB6231 Fundamentals of Investment MDC 3 0 0 3 3 

3 21MB6232 
Banking, Financial Services and 
Insurance 

MDC 3 0 0 3 3 

4 21MB7231 
Introduction to Block chain and 
its Applications 

MDC 3 0 0 3 3 

5 21MB7232 
Fintech Personal Finance and 

Payments 
MDC 3 0 0 3 3 

6 21MB8231 Introduction to Fintech MDC 3 0 0 3 3 

 

 

VERTICAL II: ENTREPRENEURSHIP  

S No 
Course 

Code 
Course Title Category 

Periods Per week Total 

Contact 

Periods 

Credits L T P 

1 21MB5232 
Foundations of 
Entrepreneurship 

MDC 3 0 0 3 3 

2 21MB6233 
Team Building & Leadership 
Management for Business 

MDC 3 0 0 3 3 

3 21MB6234 
Creativity & Innovation in 

Entrepreneurship MDC 3 0 0 3 3 

4 21MB7233 
Principles of Marketing 
Management For Business 

MDC 3 0 0 3 3 

5 21MB7234 
Human Resource Management 
for Entrepreneurs MDC 3 0 0 3 3 

6 21MB8232 
Financing New Business 
Ventures 

MDC 3 0 0 3 3 

VERTICAL III: ENVIRONMENT AND SUSTAINABILITY 

S No 
Course 

Code 
Course Title Category 

Periods Per week Total 

Contact 

Periods 

Credits L T P 

1 21CE5232 
Sustainable infrastructure 
Development 

MDC 3 0 0 3 3 

2 21AG6233 
Sustainable Agriculture and 
Environmental Management 

MDC 3 0 0 3 3 

3 21BM6233 Sustainable Bio Materials MDC 3 0 0 3 3 

4 21ME7233 
Materials for Energy 
Sustainability 

MDC 3 0 0 3 3 

5 21CE7233 Green Technology MDC 3 0 0 3 3 

6 21CE8232 
Environmental Quality 
Monitoring and Analysis 

MDC 3 0 0 3 3 



VERTICALS FOR B Tech (Hons) and B Tech (Hons) in Chemical Engineering with Specialization 
 

Vertical I 

Computer Aided Process 

Engineering 

Vertical II 

Polymer Technology 

Vertical III 

Petroleum Engineering 

Vertical IV 

Instrumental Chemical 

Analysis 

Process Flow Sheeting Polymer Chemistry Petroleum Geology Principles of Mass Spectrometry 

Transport Phenomena Processing Technology Petroleum Exploration Advanced Analytical 
Separation Techniques 

Advanced Process 
Optimization 

Rubber Technology Drilling Technology Advanced Spectrometry: ICP- 
MS and LC-MS 

Artificial Intelligence in 
Process Engineering 

Polymer Product Design, 
Blends, and Alloys 

Petroleum Production 
Engineering 

Instruments for Morphology 
and Structural Characterization 

Digital Twin and Soft 
Computing in Process 

Modelling 

Polymer Structure and 

property relationships 

Petroleum Reservoir 

Engineering 

Statistical Analysis and Data 

Processing (Lab) 

Advanced Process 
Modelling and Simulation 

Polymer Compounding 
Technology 

Offshore Engineering Troubleshooting Analytical 
Methods and Instruments 

 

B Tech (Hons) Chemical Engineering with Specialization in Computer Aided Process Engineering 
 

 

S No 
Course 

Code 

 

Course Title 

 

Category 

Periods Per 

week 

Total 

Contact 
Periods 

 

Credits 
L T P 

1 21CH5203 Process Flow Sheeting MDC 2 0 2 4 3 

2 21CH6202 Transport Phenomena MDC 3 1 0 3 4 

3 
21CH6203 Advanced Process 

Optimization 
MDC 

2 0 2 4 3 

4 
21CH7203 Artificial Intelligence in 

Process Engineering 
MDC 

2 0 2 4 3 

5 
21CH7204 Digital Twin and Soft 

Computing in Process 
Modelling 

MDC 
2 0 2 4 3 

6 
21CH8201 Advanced Process Modelling 

and Simulation 
MDC 

0 0 4 4 2 

B Tech (Hons) Chemical Engineering with Specialization in Polymer Technology 

 

 

S No 
Course 

Code 

 

Course Title 

 

Category 

Periods Per 

week 

Total 

Contact 

Periods 

 

Credits 
L T P 

1 21CH5204 Polymer Chemistry MDC 3 0 0 3 3 

2 21CH6204 Processing Technology MDC 3 0 0 3 3 

3 21CH6205 Rubber Technology MDC 3 0 0 3 3 

4 
21CH7205 Polymer Product Design, 

Blends, and Alloys 
MDC 

3 0 0 3 3 

5 
21CH7206 Polymer Structure and 

property relationships 
MDC 

3 0 0 3 3 

6 
21CH8202 Polymer Compounding 

Technology 
MDC 

3 0 0 3 3 



B Tech (Hons) Chemical Engineering with Specialization in Petroleum Engineering 
 

 

S No 
Course 

Code 

 

Course Title 

 

Category 

Periods Per 

week 

Total 

Contact 

Periods 

 

Credits 

L T P 

1 21CH5205 Petroleum Geology MDC 3 0 0 3 3 

2 21CH6206 Petroleum Exploration MDC 3 0 0 3 3 

3 21CH6207 Drilling Technology MDC 3 0 0 3 3 

4 
21CH7205 Petroleum Production 

Engineering 
MDC 

3 0 0 3 3 

5 
21CH7206 Petroleum Reservoir 

Engineering 
MDC 

3 0 0 3 3 

6 21CH8203 Offshore Engineering MDC 3 0 0 3 3 

 

 

B Tech (Hons) Chemical Engineering with Specialization in Instrumental Chemical Analysis 

 

S No 
Course 

Code 

 

Course Title 

 

Category 

Periods Per 

week 

Total 

Contact 

Periods 

 

Credits 
L T P 

1 
21CH5206 Principles of Mass 

Spectrometry 
MDC 

3 0 0 3 3 

2 
21CH6208 Advanced Analytical 

Separation Techniques 
MDC 

3 0 0 3 3 

3 
21CH6209 Advanced Spectrometry: 

ICP-MS and LC-MS 
MDC 

3 0 0 3 4 

4 
21CH7207 Instruments for Morphology 

and Structural 
Characterization 

MDC 
3 0 0 3 3 

5 
21CH7208 Statistical Analysis and Data 

Processing (Lab) 
MDC 

3 0 0 4 2 

6 
21CH8204 Troubleshooting Analytical 

Methods and Instruments 
MDC 

3 0 0 3 3 
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Programme Course Code Name of the Course L T P C 

B.Tech 21CH5201 CHEMICAL REACTION ENGINEERING - I 3 1 0 4 

Course 

Objectives 
 To enable the students to gain knowledge on different types of chemical reactors, the design of 

chemical reactors under isothermal and non-isothermal conditions. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I Rate equation, elementary, non-elementary reactions, theories of reaction rate and 

Prediction; Design equation for constant and variable volume batch reactors, 

analysis of experimental kinetics data, integral and differential analysis. 

 12   

II Design of continuous reactors - stirred tank and tubular flow reactor, recycle 

reactors, Equal sized CSTRs in series and parallel, Equal sized PFRs in series and 

parallel,size comparison of reactors. 

 
12 

  

III Design of reactors for multiple reactions - consecutive, parallel and mixed reactions 

- factors affecting choice, optimum yield and conversion, selectivity, reactivity and 

yield. 

 
12 

  

IV Non-isothermal homogeneous reactor systems, adiabatic reactors, rates of heat 

exchanges for different reactors, design for constant rate input and constant heat 

transfer coefficient, operation of batch and continuous reactors, optimum 

temperature progression. 

 
12 

  

V The residence time distribution as a factor of performance; residence time functions 

and relationship between them in reactor; basic models for non-ideal flow; 

conversion in non-ideal reactors 

 
12 

  

   
Total Instructional Hours 

 
60 

  

Upon completion of the course, students can be able to 
 CO1- Understand the concept of rate equation and batch reactors.     

Course 
Outcomes 

CO2- Illustrate the working of CSTR and PFR.     

CO3-Explain the design and working of multiple reactors.     

CO4- Determine the non-isothermal effect on reactors. 

CO5- Demonstrate the concept of RTD in analyzing reactor performances. 

TEXT BOOKS: 

1. Levenspiel O, “Chemical Reaction Engineering”, Wiley Eastern Ltd., II Edition, 2000. 

2. Smith, J.M, “Chemical Engineering Kinetics”, McGraw Hill, III Edition, 1981. 

REFERENCES BOOKS: 

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

2. Fogler.H.S., “Elements of Chemical Reaction Engineering”, Prentice Hall of India Ltd., 3
rd

 Edition, 

2000. 

3. Lanny D. Schmidth The Engineering of Chemical Reactions, Second Edition, Oxford University 

Press, 2005 

4. L.K Doraiswamy, DenizUner, Chemical Reaction Engineering Beyond the fundamentals, CRC Press , 

2014. 

 

 



 

 

 

 

 

 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2.0 3.0 - - - - - - 1.0 1.0 - - 3.0 3.0 

CO2 3.0 3.0 2.0 - - - - - 1.0 1.0 - - 2.0 3.0 

CO3 2.0 3.0 - - - - - - 1.0 1.0 - - 1.0 2.0 

CO4 2.0 2.0 3.0 - - - - - 2.0 1.0 - - 2.0 2.0 

CO5 - 2.0 2.0 - - - - - 2.0 1.0 - - 3.0 3.0 

AVG 2.25 2.6 2.33 - - - - - 1.4 1.0 - - 2.2 2.6 



Programme Course Code Name of the Course L T P C 

B.Tech 21CH5202 MASS TRANSFER - II 3 1 0 4 

Course 

Objectives 
 To provide introduction to physical and thermodynamic principles of mass transfer with an 

emphasis on how these principles affect the design of equipment and result in specific 

requirements for quality and capacity. 

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I ABSORPTION: Gas Absorption and Stripping – Equilibrium; material balance; limiting 

gas-liquid ratio; tray tower absorber - calculation of number of theoretical stages, tray 

efficiency, tower diameter; packed tower absorber – rate based approach; determination of 

height of packing using HTU and NTU calculations. 

 12   

II DISTILLATION: Vapour liquid equilibria - Raoult’s law, vapor-liquid equilibrium 

diagrams for ideal and non-ideal systems, enthalpy concentration diagrams. Principle of 

distillation - flash distillation, differential distillation, steam distillation, multistage 

continuous rectification, Number of ideal stages by Mc.Cabe - Thiele method and Ponchan - 

Savarit method, Total reflux, minimum reflux ratio, optimum reflux ratio. Introduction to 

multi-component distillation, azeotropic and extractive distillation. 

 12   

III LIQUID-LIQUID EXTRACTION: Liquid - liquid extraction - solvent characteristics- 

equilibrium stage wise contact calculations for batch and continuous extractors- differential 

contact equipment-spray, packed and mechanically agitated contactors and their design 

calculations-packed bed extraction with reflux. Pulsed extractors, centrifugal extractors- 

Supercritical extraction. 

 12   

IV LEACHING: Solid-liquid equilibria- leaching equipment for batch and continuous 

operations- calculation of number of stages - Leaching - Leaching by percolation through 

stationary solid beds, moving bed leaching, counter current multiple contact (shank’s 

system), equipments for leaching operation, multi stage continuous cross current and counter 

current leaching, stage calculations, stage efficiency. 

 12   

V ADSORPTION AND ION EXCHANGE & MEMBRANE SEPARATION PROCESS: 

Adsorption - Types of adsorption, nature of adsorbents, adsorption equilibria, effect of 

pressure and temperature on adsorption isotherms, Adsorption operations - stage wise 

operations, steady state moving bed and unsteady state fixed bed adsorbers, break through 

curves. Principle of Ion exchange, techniques and applications. Solid and liquid membranes; 

concept of osmosis; reverse osmosis; electro dialysis; ultrafiltration. 

 12   

   Total Instructional Hours  60   

Upon completion of the course, students can be able to 

 

Course 

Outcomes 

CO1- Evaluate the theoretical stages, number of transfer units and height requirements for a gas 
absorption process 

CO2- Apply the number of trays for stage wise contact and determine the height of the packed tower. 

CO3- Evaluate the equilibrium stages and understand the working of extractor.     

CO4- Evaluate the number of stages and the working of leaching equipment. 

CO5- Understand the concept of adsorption, ion exchange & membrane separation processes. 

TEXT BOOKS: 

1.  Treybal, R.E., “Mass Transfer Operations “, 3rd Edn., McGraw-Hill, 1981.. 

2.  Geankoplis, C.J., “Transport Processes and Unit Operations”, 4th Edition, Prentice Hall Inc., New Jersey, 
2003. 

REFERENCES BOOKS: 

1.  McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th Edn., 
McGraw-Hill, 2005. 

2.  Seader, J.D. and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley,2006. 

3. King,C.J.,“SeparationProcesses“,2ndEdn.,TataMcGraw-Hill1980 
4.  Wankat, P., “Equilibrium Stage Separations”, Prentice Hall, 1993. 

 



 

 

 

 

 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 

CO2 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 

CO3 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 

CO4 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 

CO5 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 

AVG 3.0 3.0 3.0 - - 2.0 2.0 2.0 2.0 2.0 - 3.0 3.0 3.0 



Programme Course Code Name of the Course L T P C 

B.Tech 
21CH5203 

PROCESS INSTRUMENTATION DYNAMICS AND 

CONTROL 
3 1 0 4 

Course 

Objectives 
 To introduce open and closed loop systems and its responses, control loop components and stability 

of control systems along with instrumentation. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I INSTRUMENTATION: Principles of measurements and classification of process 

instruments, measurement of temperature, pressure, fluid flow, liquid weight and weight 

flow rate, viscosity, pH, concentration, electrical and thermal conductivity, humidity of 

gases. 

 12   

II OPEN LOOP SYSTEMS: Laplace transformation and its application in process control. 

First order systems and their transient response for standard input functions, first order 

systems in series, linearization and its application in process control, second order systems 

and their dynamics; transportation lag. 

 
12 

  

III CLOSED LOOP SYSTEMS: Closed loop control systems, development of block diagram 

for feed-back control systems, servo and regulatory problems, transfer function for 

controllers and final control element, principles of pneumatic and electronic controllers, 

transient response of closed-loop control systems and their stability. 

 
12 

  

IV FREQUENCY RESPONSE: Introduction to frequency response of closed-loop systems, 

control system design by frequency response techniques, Bode diagram, stability criterion, 

tuning of controllers Z-N tuning rules, C-C tuning rules. 

 
12 

  

V ADVANCED CONTROL SCHEMES: Feedback control of systems with dead time and 

inverse response. Control systems with multiple loops. Advanced Control Schemes a) Feed 

forward b) ratio control. Control of distillation towers and heat exchangers. 

 
12 

  

   
Total Instructional Hours 

 
60 

  

Upon completion of the course, students can be able to 

 CO1- Relate the classification of various process instruments.     

Course 

Outcomes 

CO2-Examine the open loop systems in process control.     

CO3- Illustrate the closed loop systems in process control.     

CO4- Determine the Frequency response of control systems and tune the PID controllers 

CO5- Examine the advanced control schemes and to control the equipment in chemical industries. 

TEXT BOOKS: 

1.  Coughnowr, D., “ Process Systems Analysis and Control “, 3rd Edn., McGraw Hill, New York, 2008. 

2.  Stephanopoulos, G., “Chemical Process Control“, Prentice Hall of India, 2003. 

REFERENCES BOOKS: 

1. Dale E. Seborg, Thomas F. Edgar, Duncan A. Mellichamp , Process dynamics and control I - 2nd ed. John Wiley & 

Sons, Inc. 

2.  Marlin, T. E., “ Process Control “, 2nd Edn, McGraw Hill, New York, 2000. 

3. Ogunnaike, B. A., & Ray, W. H. (1994). Process dynamics, modeling, and control (Vol. 1). New York: Oxford 

University Press. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 1.0 - - - - - - - - - 3.0 1.0 

CO2 3.0 3.0 1.0 1.0 - - - - - - - - 3.0 1.0 

CO3 3.0 3.0 2.0 2.0 - - - - - - - - 3.0 1.0 

CO4 3.0 3.0 2.0 2.0 - - - - - - - - 3.0 1.0 

CO5 3.0 3.0 2.0 - 2.0 - - - - - - - 3.0 1.0 

AVG 3.0 3.0 1.6 1.67 2.0 - - - - - - - 3.0 1.0 



48  

 

Programme Course Code Name of the Course L T P C 

B.Tech 21CH5204 SAFETY IN CHEMICAL INDUSTRIES 3 0 0 3 

Course 

Objectives 
 Educate Students about implementation of safety procedures, risk analysis and assessment, 

hazard identification 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I Need for safety in chemical industries; Safety Programmes – components and 

realization; Potential hazards – extreme operating conditions, toxic chemicals; safe 

handling. 

 9   

II Implementation of safety procedures – periodic inspection and replacement; 

Accidents – identification and prevention; promotion of industrial safety. 

 
9 

  

III Overall risk analysis--emergency planning-on site &off site emergency planning, 

risk management ISO 14000, EMS models case studies. Quantitative risk 

assessment - rapid and comprehensive risk analysis; Risk due to Radiation, 

explosion due to over pressure, jet fire-fire ball. 

 
9 

  

IV Hazard identification safety audits, checklist, what if analysis, vulnerability models 

event tree analysis fault tree analysis, Hazan past accident analysis Fixborough- 

Mexico-Madras-VizagBopal analysis 

 
9 

  

V Hazop-guide words, parameters, derivation-causes-consequences-recommendation- 

coarse Hazop study-case studies-pumping system-reactor-mass transfer system. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 
 CO1- Understand the need for safety in chemical industries and operating conditions    

Course 
Outcomes 

CO2- Examine the Plant inspection, safe handling of chemicals     

CO3- Implement on risk management iso 14000, ems     

CO4- Determine the hazard identification safety audits, checklist, what if analysis 

CO5- Illustrate the vulnerability models event tree analysis fault tree analysis, hazan, hazop 

TEXT BOOKS: 

1. Chemical Process Safety: Fundamentals with Applications, Daniel A. Crowl, J.F. Louvar, Prantice Hall, 

NJ, 1990. 

2. Fawatt, H.H. and Wood, W.S., “Safety and Accident Prevention in Chemical Operation“, Wiley 

Interscience, 1965. 

REFERENCES BOOKS: 

1.  Handley, W., “Industrial Safety Hand Book “, 2nd Edn., McGraw-Hill Book Company, 1969. 

2. Heinrich, H.W. Dan Peterson, P.E. and Rood, N., “ Industrial Accident Prevention“, McGraw- Hill Book 

Co., 1980. 

3.  Taylor, J.R., Risk analysis for process plant, pipelines and transport, Chapman and Hall, London, 1994 

4. Hyatt, N., Guidelines for process hazards analysis, hazards identification & risk analysis, Dyadem Press, 

2004 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 2.0 2.0 - 2.0 2.0 - 2.0 - - 2.0 3.0 3.0 

CO2 3.0 3.0 2.0 2.0 - 2.0 2.0 - 2.0 - - 2.0 3.0 3.0 

CO3 3.0 3.0 2.0 1.0 - 2.0 2.0 - - - - 3.0 3.0 3.0 

CO4 3.0 3.0 2.0 2.0 - 2.0 2.0 - - - - 3.0 3.0 2.0 

CO5 3.0 3.0 2.0 2.0 - 2.0 2.0 - - - - 3.0 3.0 2.0 

AVG 3.0 3.0 2.0 1.8 - 2.0 2.0 - 2.0 - - 2.6 3.0 2.6 



49  

 

Programme Course Code Name of the Course L T P C 

B.Tech 
21CH5251 

WATER TRAETMENT AND SOLID WASTE 

MANAGEMENT 
2 0 2 3 

Course 
Objectives 

 To focus on the types of pollution and the treatment technologies.     

UNIT   DESCRIPTION INSTRUCTIONAL 
HOURS 

I WATER POLLUTION: Water as Resource, Drinking water quality, water 

consumption standards, Types of Water Pollutants and sources, State and central 

wastewater quality and its various discharge standards. Wastewater Sampling and 

Characteristics - Physical, Chemical and Biological characteristics of 

wastewater: 

 6+6   

II WASTEWATER TREATMENT: Preliminary/Primary/physical unit 

operations, Chemical unit processes, Secondary/Biological treatment process, 

aerobic/anaerobic attached and suspended growth process, Sludge treatment & 

Disposal. 

 6+3   

III TERTIARY/ADVANCED WASTEWATER TREATMENT: Ultrafiltration, 

Filtration, Adsorption on Activated Carbon, Ion Exchange, Reverse Osmosis, 

Electro dialysis cell. Wastewater treatment in Industries: Paper and Pulp, distillery, 

Leather, Food processing such dairy and fruit processing and Textile processing. 

 6+6   

IV RECENT TECHNOLOGIES IN WATER TREATMENT INDUSTRIES: 

Electro coagulation process in water and waste water treatment process. The 

Purpose of the Electro-Coagulation system is for the removal of Colour, Suspended 

solids, reduction of BOD, COD, and Hardness. Electro ionization process for silica 

removal in water and waste water treatment process. Zero discharge process for 

waste water treatment plant. 

 6   

V SOLID WASTE MANAGEMENT: Definitions, Characteristics and perspectives, 

Types of solid wastes, Sources of Solid waste, Properties of solid waste, Solid 

waste Management – An Overview:- Material flow in society, Reduction in raw 

material usage, Solid waste generation, and reuse with materials, energy recovery. 

 6   

   Total Instructional Hours  45   

Upon completion of the course, students can be able to 
 CO1- Remember the types of water pollutants and sources.     

Course 
Outcomes 

CO2- Examine the Primary/ Secondary/Biological treatment process of waste water.    

CO3- Determine the tertiary/advanced treatment process of waste water.     

CO4- Examine the sources of air and noise pollution and control techniques. 

CO5- Distinguish the types of solid waste, sources and solid waste management techniques. 

TEXT BOOKS: 

1.  Environmental Engineering by Howard S. Peavey, Donald R. Rowe, George Techobanolous, McGraw- 
Hill International Editions. 

2.  Wastewater Engineering – Treatment, Disposal and Reuse, METCALF AND EDDY, INC. 3rd Edition 
Tata McGraw-Hill Publishing Company Limited. 

REFERENCES BOOKS: 

1.  C S Rao, Environmental Pollution Control Engineering, New Age International Publisher, 2011. 

2.  M N. Rao, Air Pollution, Tata McGraw-Hill Publishing Company Limited. 

3.  Waste water Engineering Treatment and Reuse: Mc Graw Hill, G. Tchobanoglous, FI Biston, 2002. 

4.  Industrial Waste Water Management Treatment and Disposal by Waste Water Mc Graw Hill III Edition 
2008. 

 



 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 2.0 2.0 - 2.0 3.0 3.0 - - 2.0 3.0 3.0 3.0 

CO2 3.0 3.0 3.0 3.0 - 2.0 2.0 -  - 3.0 3.0 3.0 3.0 

CO3 3.0 2.0 3.0 3.0 - 2.0 2.0 - 2.0 - 3.0 3.0 3.0 3.0 

CO4 3.0 2.0 3.0 3.0 - 2.0 2.0 - 2.0 - 3.0 3.0 3.0 3.0 

CO5 3.0 3.0 3.0 3.0 - 2.0 3.0 -  - 2.0 3.0 3.0 3.0 

AVG 3.0 2.6 2.8 2.8 - 2.0 2.4 3.0 2.0 - 2.6 3.0 3.0 3.0 
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Programme Course Code Name of the Course L T P C 

B.Tech  21CH5001 MASS TRANSFER LAB 0 0 3 1.5 

Course 

Objectives 
 To train the students to develop sound working knowledge on different types of mass transfer 

equipments. 

S.No.   DESCRIPTION     

1. Separation of binary mixture using Steam distillation     

2. Separation of binary mixture using Packed column distillation     

3. Measurement of diffusivity      

4. Drying characteristics of Tray dryer      

5. Drying characteristics of Rotary dryer      

6. Water purification using ion exchange columns     

7. Mass transfer characteristics of Rotating disc contactor     

8. Estimation of mass/heat transfer coefficient for cooling tower     

9. Evaporation studies (Single effect)      

10. Evaporation studies (Multiple effect)      

11. Adsorption studies      

12. Liquid-liquid extraction studies      

13. Leaching studies      

14. Demonstration of Gas – Liquid absorption      

15. Vapor liquid equilibrium      

   Total Practical Hours  45   

Upon completion of the course, students can be able to 

Course 

Outcomes 

 Perform steam and packed column distillation for binary mixture separation 

 Measure diffusivity and investigate mass transfer in rotating disc contactors 

 Study drying characteristics of tray and rotary dryers for efficient moisture removal. 

 Conduct liquid: liquid extraction, leaching, and adsorption studies for component separation. 

 Analyze vapour - liquid equilibrium and perform evaporation and gas-liquid absorption studies 

REFERENCE BOOKS: 

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

Edition, 2005 

 White, F.M., “Fluid Mechanics “, McGraw-Hill Inc., VII Edition, 2011. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 3.0 2.0 - - - - - - - 3.0 3.0 3.0 

CO2 3.0 3.0 3.0 2.0 - - 1.0 - - - - 3.0 3.0 3.0 

CO3 3.0 3.0 3.0 2.0 - 1.0 1.0 - - - - 3.0 3.0 3.0 

CO4 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 

CO5 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 

AVG 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 
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Programme Course Code Name of the Course L T P C 

B.Tech  21CH5002 PROCESS CONTROL LAB 0 0 3 1.5 

Course 

Objectives 
 To determine experimentally the methods of controlling the 

processes including measurements using process simulation techniques. 

 

S.No.   DESCRIPTION     

1. Response of first order system      

2. Response of second order system      

3. Response of Non-Interacting level system     

4. Response of Interacting level system      

5. Open loop study on a thermal system      

6. Closed loop study on a level system      

7. Closed loop study on a flow system      

8. Closed loop study on a thermal system      

9. Tuning of a level system      

10. Tuning of a pressure system      

11. Tuning of a thermal system      

12. Flow co-efficient of control valves      

13. Characteristics of different types of control valves     

14. Closed loop study on a pressure system      

15. Closed loop response of cascade control system     

   

Total Practical Hours 

 

45 

  

 

Course 

Outcomes 

Upon completion of the course, students can be able to 
    

 Evaluate responses of first: order, second: order, interacting, and non- interacting systems. 

 Perform open and closed: loop studies on level, flow, thermal, and pressure systems 

 Tune control systems for level, pressure, and thermal processes for optimal performance. 

 Determine flow coefficients and analyze characteristics of various control valve types. 

 Analyze closed: loop response of cascade control systems for improved process stability. 

REFERENCE BOOKS: 

 Coughnowr, D., “ Process Systems Analysis and Control “, 3rd Edn., McGraw Hill, New York, 2008. 

 

 

 



 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 

CO2 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 

CO3 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 

CO4 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 

CO5 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 

AVG 3.0 3.0 2.0 3.0 3.0 - 1.0 1.0 1.0 1.0 - 1.0 2.0 3.0 



52  

Programme Course Code Course Title L T P C 

BE/BTECH 21HE5071 Soft Skills - I 1 0 0 1 

 

Course 

Objectives: 

1. To employ soft skills to enhance employability and ensure workplace and career success. 

2. To enrich students' numerical ability of an individual and is available in technical flavor. 

3. To interpret things objectively, to be able to perceive and interpret trends to make generalizations and be 

able to analyze assumptions behind an argument/statement. 

Unit 
  

Description 
Instructional 

Hours 

 

I 

Introduction to Soft Skills: Introduction- Objective -Hard vs Soft Skills - Measuring Soft 

Skills- Structure of the Soft Skills -Self Management-Critical Thinking-Reflective thinking and 

writing- p2p Interaction 

 
 

3 

  

 

II 

Art of Communication: Verbal Communication - Effective Communication - Active listening 

–Paraphrasing - Feedback - Non-Verbal Communication – Roles-Types- How nonverbal 

communication can go wrong- How to Improve nonverbal Communication - Importance of 
feelings in communication - dealing with feelings in communication. 

 

 

4 

  

 

III 

World of Teams: Self Enhancement - importance of developing assertive skills- developing 

self-confidence – developing emotional intelligence - Importance of Team work – Team vs. 

Group - Attributes of a successful team – Barriers involved - Working with Groups – Dealing 

with People- Group Decision Making. 

 
 

3 

  

IV 
Quantitative Aptitude: Averages - Profit and loss - Partnerships - Time and work - Time, 

Speed and Distance - Problems based on trains - Problems based on boats and streams 

 3   

V 
Logical Reasoning: Clocks - Calendars - Direction Sense - Data Interpretation: Tables, Pie 

Chart, Bar Graph - Data Sufficiency 

 2   

 
CO1: 

Students will have clarity on their career exploration process and to match their skills and 
interests with a chosen career path. 

  

 CO2: Students will develop knowledge, skills, and judgment around human communication that facilitate 

their ability to work collaboratively with others Course 

Outcome: 

 

CO3: Students will understand how teamwork can support leadership skills     

 
CO4: 

Students will be able to make sense of problems, develop strategies to find solutions, and persevere 

in solving them. 

 
CO5: 

Students will demonstrate an enhanced ability to draw logical conclusions and implications to solve 
logical problems. 

REFERENCE BOOKS: 
R1: Soft Skills Training: A Workbook to Develop Skills for Employment - Frederick H. Wentz 

R2: How to prepare for data interpretation for CAT by Arun Sharma. 

R3: How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan. 

R4: A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali 

R5: Quantitative Aptitude for Competitive Examinations - Dr. R.S. Aggarwal, S. Chand 
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21HE5072 DESIGN THINKING 1 0 0 1 

 

 

Course 

Objective 

OBJECTIVES: 

 To expose students to the design process 

 To develop and test innovative ideas through a rapid iteration cycle. 

 To provide an authentic opportunity for students to develop teamwork and leadership skills 

 

Unit Description 
Instructional 

Hours 

DESIGN ABILITY 

I 
Asking Designers about what they Do – Deconstructing what Designers Do – Watching what 

4 

Designers Do – Thinking about what Designers Do – The Natural Intelligence of Design Sources 

DESIGNING TO WIN 

II 
Formula One Designing – Radical Innovations – City Car Design – Learning From Failures – 4 

Design Process and Working Methods 

DESIGN TO PLEASE AND DESIGNING TOGETHER 
 

III 
Background – Product Innovations – Teamwork versus Individual work – Roles and 

Responsibilities – Avoiding and Resolving Conflicts. 

4 

 
DESIGN EXPERTISE 

 

IV Design Process – Creative Design - Design Intelligence – Development of Expertise – Novice to 

Expert. Critical Thinking – Case studies: Brief history of Albert Einstein, Isaac Newton and 
3 

 Nikola Tesla  

 Total Instructional Hours 15 

 

Course 

Outcome 

Upon completion of the course, students will be able to 

CO1: Develop a strong understanding of the Design Process 

CO2: Learn to develop and test innovative ideas through a rapid iteration cycle. 

CO3: Develop teamwork and leadership skills 

 

TEXT BOOKS: 

T1 - 1.  Nigel Cross, “Design Thinking”, Kindle Edition. 

REFERENCE BOOKS: 

R1 - Tom Kelley, “Creative Confidence”, 2013. 

R2 - 3. Tim Brown, “Change by Design”, 2009. 
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Programme Course Code Name of the Course L T P C 

B.Tech 21CH6201 CHEMICAL REACTION ENGINEERING– II 3 1 0 4 

Course 

Objectives 
 To enable the students to learn the gas-solid catalytic and non-catalytic reactors and gas-liquid 

reactors. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I CATALYSTS: Nature of catalysts, surface area and pore-volume distribution, 

catalyst preparation. 

 12   

II HETEROGENEOUS REACTORS: Rate equations for heterogeneous reactions, 

adsorption isotherms, rates of adsorption and desorption, surface reaction analysis 

of rate equation and rate controlling steps. 

 
12 

  

III GAS-SOLID CATALYTIC REACTORS: Diffusion within catalyst particle, 

effective thermal conductivity, mass and heat transfer within catalyst pellets, 

effectiveness factor, Thiele Modulus, fixed bed reactors. 

 
12 

  

IV GAS-SOLID NON-CATALYTIC REACTORS: Models for explaining kinetics; 

volume and surface models; controlling resistances and rate controlling steps; time 

for complete conversion for single and mixed sizes, fluidized and static reactors. 

 
12 

  

V GAS-LIQUID REACTORS: Absorption combined with chemical reactions; mass 

transfer coefficients and kinetic constants; application of film, penetration and 

surface renewal theories; Hatta number and enhancement factor for first order 

reaction, tower reactor design. 

 
12 

  

   
Total Instructional Hours 

 
60 

  

Upon completion of the course, students can be able to 
 CO1- Understand the nature, preparation and required properties of catalyst.     

Course 

Outcomes 

CO2- Apply the rate and isotherms studies of heterogeneous reactors.     

CO3- Analyze the heat and mass transfer in gas-solid catalytic reactors.     

CO4- Evaluate the rate kinetics and controlling steps in gas-solid non-catalytic reactors. 

CO5- Understand the mass transfer effects on gas-liquid reactors. 

TEXT BOOKS: 

1. Levenspiel O, “Chemical Reaction Engineering”, Wiley Eastern Ltd., II Edition, 2000. 

2. Smith, J.M, “Chemical Engineering Kinetics”, McGraw Hill, III Edition, 1981. 

REFERENCES BOOKS: 

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

2. Fogler.H.S., “Elements of Chemical Reaction Engineering”, Prentice Hall of India Ltd., 3
rd

 Edition, 

2000. 

3. Lanny D. Schmidth The Engineering of Chemical Reactions, Second Edition, Oxford University 

Press, 2005 

4. L.K Doraiswamy, DenizUner, Chemical Reaction Engineering Beyond the fundamentals, CRC Press , 

2014. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 3.0 2.0 - 2.0 2.0 2.0 1.0 1.0 - 2.0 3.0 2.0 

CO2 3.0 3.0 2.0 2.0 - 2.0 3.0 2.0 1.0 1.0 - 2.0 3.0 2.0 

CO3 3.0 3.0 3.0 3.0 - 2.0 2.0 2.0 1.0 1.0 - 2.0 3.0 2.0 

CO4 3.0 3.0 3.0 3.0 - 2.0 2.0 2.0 2.0 1.0 - 2.0 3.0 2.0 

CO5 3.0 3.0 3.0 3.0 - 2.0 2.0 2.0 2.0 1.0 - 2.0 3.0 3.0 

AVG 3.0 3.0 2.8 2.6 - 2.0 2.2 2.0 1.4 1.0 - 2.0 3.0 2.2 



55  

 

Programme Course Code Name of the Course L T P C 

B.Tech 21CH6202 CHEMICAL PROCESS INDUSTRIES 3 0 0 3 

Course 

Objectives 
 To impart knowledge on various aspects of production engineering and make the student 

understand the practical methods of production in a chemical factory. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I SULFUR, SULFURIC ACID AND CEMENT: Sulfur, Raw materials Sources, 

Mining and production of Sulfur – Sulfuric acid, Methods of production of Sulfuric 

acid – Contact process – Chamber process. Cement – properties of Cement – 

Methods of production – Overall factors for Cement industry. 

 9   

II FERTILIZER INDUSTRY: Major Components of Fertilizer industries – 

Nitrogen industries, ammonia, nitric acid, urea – Phosphorus industries - 

Phosphorus, Phosphoric acid, Super Phosphate – Potassium chloride, Potassium 

Sulphate. 

 
9 

  

III PULP, PAPER, SUGAR AND STARCH INDUSTRIES: Pulp – Methods of 

production – Comparison of pulping processes. Paper – types of paper products, 

Raw materials, Methods of production. Sugar – Methods of production – by 

products of the Sugar industry – Starch – Methods of production, Starch 

derivations. 

 
9 

  

IV PETRO CHEMICAL INDUSTRIES: Petroleum – Chemical Composition, 

Classification of crude petroleum, Petroleum Refinery products – Petroleum 

Conversion processes – Pyrolysis and Cracking, Reforming Polymerization, 

isomerization and Alkylation – petrochemicals – methanol, chloro methanol, 

Acetylene and ethylene, Isopropanol, Acrylonitrile, Butadiane – Chemicals from 

Aromatics - Benzene, Toluene and Xylene. 

 
9 

  

V FUEL AND INDUSTRIAL GASES: Fuel Gases – Producer gas, Water gas, Coke 

oven gas, Natural gas, Liquefied natural gas – Industrial gases – Carbon dioxide, 

hydrogen, nitrogen and oxygen. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

CO1- Interpret the various unit operations, chemical reactions involved in the production process 
of sulfur, sulfuric acid and cement. 

 

Course 

Outcomes 

CO2- Illustrate the various unit operations, chemical reactions involved in the production process 
of fertilizers and its major components. 

CO3- Determine the various unit operations, chemical reactions involved in the production process 
of pulp, paper, sugar and starch. 

CO4- Examine the various unit operations, chemical reactions involved in the production process 
of petroleum and petro chemical products. 

CO5- Sketch the various unit operations, chemical reactions involved in the production process of 

fuel and industrial gases. 

TEXT BOOKS: 

1.  Dryden, C.E, Outlines of Chemical technology, II Ed., Affiliate East West press, 2003. 

2.  Moulin, J.A., M. Makkee, and Diepen, A.V., Chemical Process Technology, Wiley, 2001. 

REFERENCES BOOKS: 

1.  Austin, G.T., Shreve’s “Chemical Process Industries”, 5th ed., McGraw-Hill, 1998. 
2.  Srikumar Koyikkal, “Chemical Process Technology and Simulation”, PHI Learning Ltd.. 

 

 



 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 21CH6181 PROFESSIONAL ETHICS IN ENGINEERING 3 0 0 3 

Course 

Objectives 
 To enable the students to create an awareness on Engineering Ethics and Human Values, to 

instill Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I HUMAN VALUES: Morals, values and Ethics – Integrity – Work ethic – Service 

learning – Civic virtue – Respect for others – Living peacefully – Caring – 

Sharing – Honesty – Courage – Valuing time – Cooperation – Commitment – 

Empathy – Self confidence – Character – Spirituality – Introduction to Yoga and 

meditation for professional excellence and stress management. 

 9   

II ENGINEERING ETHICS: Senses of ‘Engineering Ethics’ – Variety of moral 

issues – Types of inquiry – Moral dilemmas – Moral Autonomy – Kohlberg’s 

theory – Gilligan’s theory – Consensus and Controversy – Models of professional 

roles - Theories about right action – Self-interest – Customs and Religion – Uses 

of Ethical Theories. 

 
9 

  

III ENGINEERING  AS  SOCIAL  EXPERIMENTATION: Engineering  as 
Experimentation – Engineers as responsible Experimenters – Codes of Ethics 

– A Balanced Outlook on Law. 

 
9 

  

IV SAFETY, RESPONSIBILITIES AND RIGHTS: Safety and Risk – Assessment 

of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect for 

Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – 

Occupational Crime – Professional Rights – Employee Rights – Intellectual 

Property Rights (IPR) – Discrimination. 

 
9 

  

V GLOBAL ISSUES: Multinational Corporations – Environmental Ethics – 

Computer Ethics – Weapons Development – Engineers as Managers – Consulting 

Engineers – Engineers as Expert Witnesses and Advisors – Moral Leadership – 

Code of Conduct – Corporate Social Responsibility. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 
 CO1- Illustrate the importance of human values in the society.     

Course 
Outcomes 

CO2- Understand the ethics in engineering and its theories.     

CO3- Examine how the engineers are experimenters in the society.     

CO4- Implement the safety, risk assessment and intellectual property rights. 

CO5-Highlight the various global issues and social responsibilities. 

TEXT BOOKS: 

1.  Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata McGraw Hill, New Delhi, 2003. 

2.  Govindarajan M, Natarajan S, Senthil Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New 
Delhi, 2004. 

REFERENCES BOOKS: 

1.  Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004. 

2.  Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, “Engineering Ethics – Concepts and 
Cases”, Cengage Learning, 2009. 

3.  John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003. 

4.  Edmund G Seebauer and Robert L Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford 
University Press, Oxford, 2001. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 - - - - - 2.0 2.0 3.0 2.0 2.0 - 3.0 - - 

CO2 - - 2.0 - - 2.0 2.0 3.0 2.0 2.0 - 3.0 - 2.0 

CO3 - 3.0 3.0 3.0 - 3.0 3.0 3.0 3.0 2.0 - 3.0 - 3.0 

CO4 3.0 3.0 2.0 3.0 - 3.0 3.0 3.0 2.0 - - 3.0 - 3.0 

CO5 - 2.0 2.0 - - 3.0 3.0 3.0 3.0 - - 3.0 - 3.0 

AVG 3.0 2.67 2.25 3.0 - 2.6 2.6 3.0 2.4 2.0 - 3.0 - 2.75 
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Programme Course Code Name of the Course L T P C 

B.Tech 21CH6251 FLUIDIZATION ENGINEERING 2 0 2 3 

Course 

Objectives 
 To enable the students to learn the design aspects of fluidized beds. 

    

UNIT   DESCRIPTION INSTRUCTIONAL 
HOURS 

I BASICS OF FLUIDIZATION: Packed bed – Velocity – Pressure drop 

relations – Correlations of Ergun, Kozneykarman – On set of fluidization – 

Properties of fluidized beds – Development of fluidization from fixed bed. 

 6+6   

II FLUIDIZED BED TYPES: Minimum fluidization conditions – Expanded bed 

– Elutriation – Moving solids and dilute phase – spouted bed. 

 
6+6 

  

III DESIGN ASPECTS: Channeling – Bed expansion in liquid – Solid and gas – 

Solid fluidizations. Design aspects of fluidized bed systems. 

 
6+3 

  

IV HEAT AND MASS TRANSFER IN FLUIDIZED BEDS: Heat and mass 

transfer in fluidized bed systems – Industrial applications and case studies of 

fluidized bed systems. 

 
9 

  

V OTHER TYPES OF FLUIDIZATION: Single stage and multistage fluidization 

– Collection of fines – Use of cyclones. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 
 CO1- Understand the properties and basics of fluidization.     

Course 
Outcomes 

CO2- Categorize the different types of fluidized beds based on different fluidization conditions.  

CO3- Illustrate the various design aspects of fluidized bed systems.     

CO4- Examine the effects of heat and mass transfer in fluidized beds. 

CO5- Compare the other types of fluidization for collection of fines. 

TEXT BOOKS: 

1.  Levenspiel, “Fluidization Engineering”, 2nd Edition, Butterworth – Heinmann, 1991. 

2.  Leva, M., “Fluidization”, McGraw Hill Book Co, 1959. 

REFERENCES BOOKS: 

1.  Rowe and Davidson, “Fluidization”, Academic Press ,1971. 

2.  Robert H. Perry and Don W. Green, “Perry’s Chemical Engineer’s Hand Book”, 7th Edition, Mc Graw 
Hill – International, 1997. 

3.  Wen-Ching Yang., “Handbook of Fluidization and Fluid-Particle Systems”, Marcel Dekker Inc, 2003. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 

CO2 2.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 

CO3 2.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 

CO4 2.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 

CO5 1.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 

AVG 2.0 1.0 - 3.0 2.0 - - - - - - 1.0 - 1.0 
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Programme Course Code Name of the Course L T P C 

B.Tech  21CH6001 CHEMICAL REACTION ENGINEERING LAB 0 0 4 2 

Course 

Objectives 
 To impart knowledge on design of reactors. 

    

S.No.   DESCRIPTION     

1. Kinetic studies in a Batch reactor.     

2. Kinetic studies in a Semi Batch reactor.     

3. Kinetic studies in a Plug flow reactor.     

4. Kinetic studies in a CSTR.      

5. Kinetic studies in a Packed bed reactor.     

6. Combined reactor studies in a PFR and CSTR.     

7. RTD studies in a PFR.      

8. RTD studies in a Packed bed reactor.     

9. RTD studies in a CSTR / CSTR in series.     

10. Studies on micellar catalysis.      

11. Study of temperature dependence of rate constant.     

12. Kinetic studies in Sono chemical reactor.     

13. Kinetics of photochemical reaction.     

14. Demonstration of heterogeneous catalytic reaction.     

15. Demonstration of gas-liquid reaction.     

   

Total Practical Hours 

 

45 

  

Course 

Outcomes 
Upon completion of the course, students can be able to 

    

 Conduct kinetic studies in batch, semi: batch, CSTR, PFR, and packed bed reactors 

 Perform combined reactor studies in PFR and CSTR for enhanced process efficiency. 

 Analyze residence time distribution in PFR, CSTR, and packed bed reactors for mixing characterization. 

 Study micellar catalysis, heterogeneous catalysis, and gas: liquid reactions for improved reaction rates. 

 Investigate temperature dependence, sono: chemical, and photochemical reaction kinetics for innovative 

applications. 

REFERENCE BOOKS: 

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

Edition, 2005 

 White, F.M., “Fluid Mechanics “, McGraw-Hill Inc., VII Edition, 2011. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 3.0 2.0 - - - - - - - 3.0 3.0 3.0 

CO2 3.0 3.0 3.0 2.0 - - 1.0 - - - - 3.0 3.0 3.0 

CO3 3.0 3.0 3.0 2.0 - 1.0 1.0 - - - - 3.0 3.0 3.0 

CO4 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 

CO5 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 

AVG 3.0 3.0 3.0 2.0 - 1.0 1.0 - - 1.0 - 3.0 3.0 3.0 
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE6071 Soft Skill-II 1 0 0 1 

 

Course 

Objectives: 

1. To make the students aware of the importance, the role and the content of softskills through instruction, 

knowledge acquisition, demonstration and practice. 

2. To learn everything from equations to probability with a completely different approach. 

3. To make the students learn on an increased ability to explain the problem comprehensively. 

Unit 
  

Description 
Instructional 

Hours 

 

 

I 

Group Discussion & Presentation Skills: GD skills – Understanding the objective and skills 

tested in a GD – General types of GDs – Roles in a GD – Do’s & Don’ts – Mock GD & 

Feedback. - Presentation Skills – Stages involved in an effective presentation – selection of 

topic, content, aids – Engaging the audience – Time management – Mock Presentations & 

Feedback 

  

 

4 

  

II 
Interview Skills and Personality Skills: Interview handling Skills – Self preparation 

checklist – Grooming tips: do’s & don’ts – mock interview & feedback - Interpersonal skills- 
creative thinking-problem solving-analytical skills 

 

3 

  

III 
Business Etiquette & Ethics: Etiquette – Telephone & E-mail etiquette – Dining etiquette – 

do’s & Don’ts in a formal setting – how to impress. Ethics – Importance of Ethics and Values 
– Choices and Dilemmas faced – Discussions from news headlines. 

 

3 
  

IV 
Quantitative Aptitude: Permutation, Combination - Probability - Logarithm - Quadratic 

Equations - Algebra - Progression - Geometry - Mensuration. 

 3   

V 
Logical Reasoning: Logical Connectives - Syllogisms - Venn Diagrams – Cubes - Coded 

inequalities - Conditions and Grouping 

 2   

 
CO1: 

Students will have learnt to keep going according to plan, coping with the unfamiliar, 
managing disappointment and dealing with conflict. 

  

Course 

Outcome: 

CO2: 
Students will Actively participate meetings, Group Discussions / interviews and prepare & deliver 

presentations 

CO3: 
Students will define professional behavior and suggest standards for  appearance, actions and 
attitude in a Business environment 

 
CO4: 

Students will be able to apply quantitative reasoning and mathematical analysis methodologies to 
understand and solve problems. 

 CO5: Students will excel in complex reasoning.     

 

 

REFERENCE BOOKS: 

 
R1: Bridging the Soft Skills Gap: How to Teach the Missing Basics to Todays Young Talent- Bruce Tulgan 

R2: Quantitative Aptitude for Competitive Examinations (5th Edition) - Abhjit Guha 

R3: How to crack test of Reasoning - Jaikishan and Premkishan 
R4: The hand on guide to Analytical Reasoning and Logical Reasoning - Peeyush Bhardwaj 
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE6072 Intellectual Property Rights (IPR) 1 0 0 1 

 

 

Course 

Objectives: 

1. To introduce fundamental aspects of Intellectual property Rights to students who are going to 

play a major role in development and management of innovative projects in industries. 

2. To disseminate knowledge on patents, patent regime in India and abroad and registration aspects. 

3. To disseminate knowledge on copyrights and its related rights and registration aspects. 

4. To disseminate knowledge on trademarks and registration aspects. 

5. To disseminate knowledge on Design, Geographical Indication (GI) and their registration aspects. 

Unit 
  

Description 
Instructional 

Hours 

 

I 

INTRODUCTION TO INTELLECTUAL PROPERTY 

Introduction, Types of Intellectual Property, International Organizations, Agencies and 

Treaties, Importance of Intellectual Property Rights. 

 
 

3 

  

 

II 

PATENTS 

Patents -Elements of Patentability: Novelty, Non-Obviousness (Inventive Steps), Industrial 

Application -Non -Patentable Subject Matter -Registration Procedure, Rights and Duties of 

Patentee, Assignment and license. 

 

 

3 

  

III 
COPYRIGHTS 

Purpose And Function Of Trade Marks, Acquisition Of Trade Mark Rights, Protectable 

Matter, Selecting And Evaluating Trade Mark, Trade Mark Registration Processes. 

 

3 
  

 

IV 

TRADEMARKS 

Concept of Trademarks -Different kinds of marks (brand names, logos, signatures, symbols, 

well known marks, certification marks and service marks) -Non-Registrable Trademarks - 

Registration of Trademarks. 

 
 

3 

  

 

V 

DESIGN AND GEOGRAPHICAL INDICATION 

Design: meaning and concept of novel and original -Procedure for registration. 

Geographical indication: meaning, and difference between GI and trademarks -Procedure for 

registration. 

 
 

3 

  

 

CO1: 
Identify different types of Intellectual Properties (IPs), the right of ownership, scope of 

protection as well as the ways to create and to extract value from IP. 

  

Course 

Outcome: 

CO2: 
Recognize the crucial role of IP in organizations of different industrial sectors for the purposes of 
product and technology development. 

CO3: 
Identify, apply and assess ownership rights and marketing protection under intellectual property 

law as applicable to information, ideas, new products and product marketing. 
 CO4: Identify different types of trademarks and procedure for registration     

 CO5: Recognize the concept of design, geographical indication and procedure for registration    

 

 

TEXT BOOKS: 

T1- Neeraj, P., & Khusdeep, D. (2014). Intellectual Property Rights. India, IN: PHI learning Private Limited. 

T2- V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt. Ltd, 2012. 

REFERENCE BOOKS: 

R1- Ahuja, V K. (2017). Law relating to Intellectual Property Rights. India, IN: Lexis Nexis. 

R2- Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property, Edward Elgar 

Publishing Ltd., 2013. 
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS 

CBCS PATTERN 

UNDERGRADUATE PROGRAMMES 

B.TECH. CHEMICAL ENGINEERING (UG) 

REGULATION-2019  

 

 

SEMESTER I 

 

 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19HE1101 Technical   English HS 2 1 0  3  25  75  100  

2 19MA1102 Calculus and Linear Algebra BS 3  1  0  4  25  75  100  

THEORY WITH LAB COMPONENT 

3 19PH1151 Applied Physics BS 2 0  2  3  50  50 100  

4 19CY1151 Chemistry for Engineers BS 2  0  2  3  50  50 100  

5 19CS1151 
Python Programming and 

Practices 
ES 2  0  2  3  50  50 100 

6 19ME1152 Engineering Drawing ES 1 0 4 3 50  50 100 

PRACTICAL 

7 19HE1001 
Language Competency 

Enhancement Course-I 
HS 0 0 2 1 0 100 100 

MANDATORY COURSES 

8 

19HE1072 Career Guidance Level – I 
Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

Total : 14 2 12 20 350 450 800 
 

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course 

 

  



2 
 

SEMESTER II 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19HE2101 Business English for Engineers HS 2  1  0  3 25  75  100  

2 19MA2101 
Differential Equations and Complex 

Variables 
BS 3  1 0  4  25  75  100  

3 19EE2103 
Basics of Electrical and Electronics 

Engineering 
ES 3  0  0  3  25  75  100  

4 19CH2101 Principles of Chemical Engineering  ES 3  0  0  3 25  75  100  

THEORY WITH LAB COMPONENT 

5 19PH2151 Material Science BS 2 0 2 3 50 50 100 

6 19CY2151 Environmental Studies BS 2 0 2 3 50 50 100 

PRACTICAL 

7 19ME2001 Engineering Practices  ES 0 0 4 2 50 50 100 

8 19HE2001 
Language Competency Enhancement 

Course-II 
HS 0 0 2 1 0 100 100 

MANDATORY COURSES 

9 

19HE2072 Career Guidance Level – II 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

10 19HE2073 Entrepreneurship & Innovation EEC 1 0 0 0 100 0 100 

Total : 18 2 10 22 450 550 1000 

SEMESTER III 

S.No 
Course 

Code 
Course Title Category L T P C CIA ESE 

TOTA

L 

THEORY 

1 19MA3103 
Fourier Analysis and Numerical 

Methods 
BS 3 1 0 4 25 75 100 

2 19CH3201 Chemical Process Calculations PC 3 1 0 4 25 75 100 

3 19CH3202 
Fluid Mechanics for Chemical 

Engineers 
PC 3 0 0 3 25 75 100 

4 19CH3203 
Chemical Engineering 

Thermodynamics – I 
PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19CH3251 Analytical Instruments for Analysis PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19CH3001 Fluid Mechanics Lab PC 0 0 3 1.5 50 50 100 

7 19CH3002 Chemical Analysis Lab PC 0 0 3 1.5 50 50 100 

MANDATORY COURSES 

8 19MC3191 Indian Constitution AC 2 0 0 0 100 0 100 

9 

 

19HE3072 

Career Guidance Level – III 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

10 19HE3073 Leadership Management Skills EEC 1 0 0 0 100 0 100 

Total 
1

9 
2 8 20 550 450 1000 
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SEMESTER IV 

S.No 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19CH4201 Process Heat Transfer PC 3 1 0 4 25 75 100 

2 19CH4202 Mass Transfer – I PC 3 0 0 3 25 75 100 

3 19CH4203 
Chemical Engineering 

Thermodynamics - II 
PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

4 19CH4251 Mechanical Operations PC 3 0 2 4 50 50 100 

5 19MA4153 Applied Probability Statistics BS 3 0 2 4 50 50 100 

PRACTICAL 

6 19CH4001 Heat Transfer Lab PC 0 0 3 1.5 50 50 100 

7 19CH4002 Petrochemical Analysis Lab PC 0 0 3 1.5 50 50 100 

MANDATORY COURSES 

8 19AC4191 
Essence of Indian tradition 

knowledge/Value Education 
AC 2 0 0 0 100 0 100 

9 
19HE4072 

 

Career Guidance Level – IV 

Personality, Aptitude and Career 
Development 

EEC 2 0 0 0 100 0 100 

10 19HE4073 Ideation Skills EEC 2 0 0 0 100 0 100 

Total 
2

1 
1 10 21 575 425 1000 

SEMESTER V 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19CH5201 
Chemical Reaction 

Engineering – I 
PC 3 1 0 4 25 75 100 

2 19CH5202 Mass Transfer – II PC 3 1 0 4 25 75 100 

3 19CH5203 
Process Instrumentation 
Dynamics and Control 

PC 3 1 0 4 25 75 100 

4 19CH5204 Safety in Chemical Industries PC 3 0 0 3 25 75 100 

5 19CH53XX Professional Elective -I PE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

6 19CH5251 
Water Treatment and Solid 

Waste Management 
PC 2 0 2 3 50 50 100 

PRACTICALS 

7 19CH5001 Mass Transfer Lab PC 0 0 3 1.5 50 50 100 

8 19CH5002 Process Control Lab PC 0 0 3 1.5 50 50 100 

MANDATORY COURSES 

9 19HE5071 Soft Skills - I EEC 1 0 0 1 100 0 100 

10 19HE5072 Design Thinking EEC 1 0 0 1 100 0 100 

Total 19 3 8 26 475 525 1000 
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SEMESTER VI 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19CH6201 
Chemical Reaction 
Engineering– II 

PC 3 1 0 4 25 75 100 

2 19CH6202 Chemical Process Industries PC 3 0 0 3 25 75 100 

3 19CH6181 
Professional Ethics in 
Engineering 

HS 3 0 0 3 25 75 100 

4 19CH63XX Professional Elective - II PE 3 0 0 3 25 75 100 

5 19XX64XX Open Elective– I OE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENTS 

6 19CH6251 Fluidization Engineering PC 2 0 2 3 50 50 100 

PRACTICALS 

7 19CH6001 
Chemical Reaction 
Engineering Lab 

PC 0 0 4 2 50 50 100 

MANDATORY COURSES 

8 19CH6701 

Internship/Industrial 

Training/Skill Development 

Course (Minimum 3 weeks) 

EEC - - - 1 100 0 100 

9 19HE6071 Soft Skills - II EEC 1 0 0 1 100 0 100 

10 19HE6072 
Intellectual Property Rights 

(IPR) 

EEC 
1 0 0 1 100 0 100 

Total 19 1 6 24 525 475 1000 

SEMESTER VII 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19CH7201 
Process Economics and 
Engineering Management 

PC 3 0 0 3 25 75 100 

2 19CH7202 Process Equipment Design PC 3 1 0 4 25 75 100 

3 19CH73XX Professional Elective-III PE 3 0 0 3 25 75 100 

4 19XX74XX Open Elective – II OE 3 0 0 3 25 75 100 

PRACTICALS 

5 19CH7001 Design and Simulation Lab PC 0 0 3 1.5 50 50 100 

6 19CH7003 
Computational Fluid 

Dynamics Lab 
PC 0 0 3 1.5 50 50 100 

PROJECT WORK 

7 19CH7901 Project Work – Phase I EEC 0 0 4 2 50 50 100 

Total 
1

2 
1 10 18 250 450 700 
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SEMESTER VIII 

S.No. 
Course 

Code 
Course Title Category L T P C CIA ESE TOTAL 

THEORY 

1 19CH83XX Professional Elective –IV PE 3 0 0 3 25 75 100 

2 19CH83XX Professional Elective- V PE 3 0 0 3 25 75 100 

PROJECT WORK 

3 19CH8901 Project Work – Phase II EEC 0 0 16 8 100 100 200 

Total  6 0 16 14 150 250 400 

 

TOTAL NO OF CREDITS: 165 
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LIST OF PROFESSIONAL ELECTIVES 

 

S.No

. 

Course 

Code 
Course Title 

Cate

gory 
L T P C CIA ESE TOTAL 

PROFESSIONAL ELECTIVE I 

1 19CH5301 Energy Technology PE 3 0 0 3 25 75 100 

2 19CH5302 Petroleum Technology PE 3 0 0 3 25 75 100 

3 19CH5303 Electrochemical Engineering PE 3 0 0 3 25 75 100 

4 19CH5304 Polymer Technology PE 3 0 0 3 25 75 100 

5 19CH5305 Food Technology PE 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE II 

1 19CH6301 
Petroleum Exploration and 

Exploitation Techniques 
PE 3 0 0 3 25 75 100 

2 19CH6302 Enzyme Engineering PE 3 0 0 3 25 75 100 

3 
19CH6303 Fundamentals of  Nano 

science 
PE 3 0 0 3 25 75 100 

4 
19CH6304 Corrosion Science and 

Engineering 
PE 3 0 0 3 25 75 100 

5 19CH6305 Piping and Instrumentation PE 3 0 0 3 25 75 100 

6 19CH6306 Sugar Technology PE 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE III 

1 19CH7301 Natural Gas Engineering PE 3 0 0 3 25 75 100 

2 19CH7302 Pulp and Paper Technology PE 3 0 0 3 25 75 100 

3 19CH7303 Transport Phenomena PE 3 0 0 3 25 75 100 

4 19CH7304 Multicomponent Distillation PE 3 0 0 3 25 75 100 

5 
19CH7305 Chemical Process 

Optimization 
PE 3 0 0 3 25 75 100 

6 
19CH7306 Fundamentals of rubber 

testing compounds 
PE 3 0 0 3 25 75 100 

7 
19CH7307 Chemical Manufacturing 

Plant Operation 
PE 3 0 0 3 25 75 100 

8 
19CH7308 Chemical storage and 

Handling Operation 
PE 3 0 0 3 25 75 100 

9 
19CH7309 Chemical Effluent treatment 

plant Operation 
PE 3 0 0 3 25 75 100 

10 
19CH7310 Analytical Instruments 

Operation 
PE 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE IV 

1 19CH8301 Industrial Management PE 3 0 0 3 25 75 100 

2 19CH8302 Sugar Technology PE 3 0 0 3 25 75 100 

3 19CH8303 Total Quality Management PE 3 0 0 3 25 75 100 

4 19CH8304 

Foundation Skills in 

Integrated Product 

Development 

PE 3 0 0 3 25 75 100 

5 19CH8305 Supply Chain Management PE 3 0 0 3 25 75 100 
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PROFESSIONAL ELECTIVE V 

1 19CH8306 Process Plant Utilities PE 3 0 0 3 25 75 100 

2 19CH8307 Fermentation Technology PE 3 0 0 3 25 75 100 

3 
19CH8308 Frontiers of Chemical 

Technology 
PE 3 0 0 3 25 75 100 

4 19CH8309 Industrial Nanotechnology  PE 3 0 0 3 25 75 100 

5 
19CH8310 Drugs and Pharmaceutical 

Technology 
PE 3 0 0 3 25 75 100 

6 
19CH8311 Membrane Separation 

Process 
PE 3 0 0 3 25 75 100 

 

LIST OF OPEN ELECTIVES  

CHEMICAL ENGINEERING 

S.No. 
Course 

Code 
Course Title 

Categ

ory 
L T P C CIA ESE TOTAL 

1 
19CH6401 Waste to Energy 

Conversion 
OE 3 0 0 3 25 75 100 

2 
19CH7401 Biomass Conversion and 

Biorefinery 
OE 3 0 0 3 25 75 100 

LIFE SKILL COURSES 

3 19LSZ401 
General Studies for 

Competitive Examinations  
OE 

3 0 0 3 25 75 100 

4 
19LSZ402 Human Rights, Women’s 

Rights and Gender Equality 
OE 

3 0 0 3 25 75 100 

5 
19LSZ403 Indian Ethos and Human 

Values  
OE 

3 0 0 3 25 75 100 

6 
19LSZ404 Indian Constitution and 

Political System 
OE 

3 0 0 3 25 75 100 

7 19LSZ405 Yoga for Human Excellence OE 3 0 0 3 25 75 100 

 

(Note: Z Stands for semester, students can’t choose twice the course) 
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CREDIT DISTRIBUTION 

 

 

 

 

* Student can earn extra credit 35 over and above the total credits 

 

 

 

 

 

 

 

 
 

 

ADDITIONAL CREDIT COURSE FOR CHEMICAL ENGINEERING 

S.No 
Course 

Code 
Course Title Category Duration Assessment Credit 

1. 19VACH01 
Industrial 

Automation 
VA 30 hrs Internal 1 

2. 19VACH02 

Bulk Solid 

Handling for 

Chemical 

Engineers 

VA 30 hrs Internal 1 

3. 19VACH03 

Fundamentals of 

AI and it’s 

Chemometric 

Applications 

VA 30 hrs Internal 1 

4. 19VACH04 

Introduction to 

Chemical 

Engineering 

MATLAB 

VA 30 hrs Internal 1 

5. 19VACH05 

IOT- Basics and 

Application in 

Unit Operations 

VA 30 hrs Internal 1 

Semester I II III IV V VI VII VIII Total 

Credits 20 22 20 21 26 24 18 14 165 
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Programme Course Code Name of the Course L T P C 

B.Tech 
19CH7201 

PROCESS ECONOMICS AND ENGINEERING 

MANAGEMENT 
3 0 0 3 

Course 

Objectives 
The student should be able to 

 Understand the process design development, plant location and layout, cost accounting 

and estimation, capital investments, taxes and depreciation 

 Acquire awareness about methods of estimating cost of the project profitability, income 

ratio, balance sheet and inflation. 

 Illustrate the economic design consideration in chemical industry and methods of 

principles of management, organization, production planning and its inventory. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTEREST AND PLANT COST: Time value of money - equivalence, 

Depreciation, Depletion, estimation of capital cost, Capital requirement for 

complete plant, cost indices, capital recovery. 
 

9 

II PROJECT PROFITABILTY AND FINANCIAL RATIOS: Estimation of 

project profitability, Investment alternatives, income statement and financial ratios, 

balance sheet preparation- problems. 

 

9 

III ECONOMIC BALANCE IN EQUIPMENTS: Essentials of economic balance, 

economic balance in batch operations, cyclic operations, economic balance for 

insulation, evaporation, heat transfer equipments. 

 

9 

IV PRINCIPLES OF MANAGEMENT: Principles of management, planning, 

organizing, staffing, coordinating, directing, controlling and communicating. Types 

of organizations, Management information systems (MIS). 
 

9 

V PRODUCTION PLANNING CONTROL: Work measurement techniques, 

motion study, principles of time study, elements of production control, forecasting, 

planning, routing, scheduling, dispatching, inventory and control, role of control 

charts in production and quality control. 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Calculate the capital cost and the value of money for the complete plant 

CO2- Illustrate the profitability of the project and balance sheet preparation 
CO3- Estimate the economic operation of the equipment 

CO4- Identify the planning and management 

CO5- Examine the production planning, control chart preparation and quality control 

  

TEXT BOOKS: 

 1. Peters and Timmerhaus, Plant design and Economics for Chemical Engineers, McGraw Hill 5th Edition, 

2004. 

 2. Schweyer. H.E, “Process Engineering Economics”, Mc Graw Hill, 1969. 

REFERENCE BOOKS: 

 1. F.C. Jelen and J.H. Black, “Cost and Optimization Engineering”, McGraw Hill, 3rd Edn., 1992 

 2. Ahuja K.K, Industrial management, Khanna publishers, New Delhi, 1985. 

 

 

 

 

 

 

 

 

 



19CH7201 - Process Economics and Engineering Management 

 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 - 2.0 - - - - - 2.0 - 3.0 3.0 - 

CO2 3.0 3.0 - 2.0 - - - - - - - 3.0 3.0 2.0 

CO3 3.0 3.0 - 2.0 2.0 - - - - - - 3.0 3.0 - 

CO4 3.0 3.0 - 2.0 2.0 - - - - - - 3.0 3.0 - 

CO5 3.0 3.0 - 2.0 2.0 - - - - 2.0 - 3.0 3.0 2.0 

AVG 3.0 3.0 - 2.0 2.0 - - - - 2.0 - 3.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH7202 PROCESS EQUIPMENT DESIGN 3 1 0 4 

Course 

Objectives 
The student should be able to 

Summarize the concepts of unit operations and unit processes in chemical engineering. 

Impart knowledge on the concepts of design of major equipment 

Design the plant layout and pipe line with proper materials. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I Heat Exchangers, Condensers, Evaporators 12 

II Cooling Tower, Dryers 

 

12 

III Absorption column, Distillation Column, Extraction Column, Adsorption column 

 

12 

IV Packed bed Reactors, Pressure Vessel, Storage Vessel 

 

12 

V Design of Plant Layout, Pipe Lines and Pipe Layouts, Schematics and Presentation 

Materials of Construction and Selection of process equipments 

 

12 

Total Instructional Hours 60 

Course 

Outcomes 

Upon completion of the course, students can be able to 

 

CO1- Understand the principles and apply design procedures for thermal equipment such as heat 

exchangers, condensers, and evaporators 

CO2- Analyze and design mechanical and thermal aspects of cooling towers and industrial dryers 

CO3- Evaluate and design mass transfer equipment including absorption, distillation, extraction, and 

adsorption columns. 

CO4- Design pressure vessels, packed bed reactors, and storage vessels considering safety, 
mechanical integrity, and process requirements 

CO5- Develop comprehensive plant layouts including pipelines and piping systems, and prepare 

schematic presentations with appropriate selection of materials of construction 

  

TEXT BOOKS: 

 1. Green D. W., “Perry’s Chemical Engineer’s Handbook”, 8th Edition McGraw Hill, 2007 

 2. Coulsion and Richardson’s., “Chemical Engineering Design - Volume 6”, Pergamon; 2nd edition, 1993. 

REFERENCE BOOKS: 

 1. R. K. Sinnott, “Coulson & Richardson’s Chemical Engineering”, Vol. 6, Butterworth Heinermann, 

Oxford, 1996. 

 2. Green D. W., “Perry’s Chemical Engineer’s Handbook”, 8th Edition McGraw Hill, 2007. 

 3. Dawande, S. D., “Process Design of Equiment”, 4th Edition, Central Techno Publications, Nagpure, 2005. 

 4. Baranan, C.R., “Rules of Thumb for Chemical Engineers”, Gulf Publishing Co, Texas, 1996. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19CH7202 - Process Equipment Design 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 1.0 - - - - - - - - - 3.0 2.0 

CO2 3.0 3.0 3.0 2.0 2.0 - - - - - - - 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 1.0 - - - - - - - 3.0 2.0 

CO4 3.0 3.0 3.0 2.0 2.0 - - - - - - - 3.0 2.0 

CO5 3.0 3.0 3.0 3.0 2.0 2.0 1.0 1.0 - 1.0 - 3.0 3.0 - 

AVG 3.0 2.6 2.6 2.25 1.75 2.0 1.0 1.0 - 1.0 - 3.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH7001 DESIGN AND SIMULATION LAB 0 0 3 1.5 

Course 

Objectives 
 To give the students an understanding the fundamentals concepts in mathematics, problems 

solving and computer programming. 

S.No. DESCRIPTION 

1. Equations of state using Newton’s method.  

2. Regression for parameter estimation using a set of data points.  

3. Equilibrium flash distillation (Multicomponent Ideal).  

4. Batch Reactor.  

5. CSTR in Series Stage wise contacting equipment.  

6. Solving a simple flow sheet by simultaneous approach.  

7. Simulation of batch Distillation (binary ideal).  

8. Gravity Flow Tank.  

9. Heat Exchanger.  

10. Plug Flow Reactor.  

11. Absorber.  

12. Drag coefficient of solid particle  

Total Practical Hours 45 

Course 

Outcomes 

 

Upon completion of the course, students can be able to 

 Solve equations of state using Newton’s method for accurate thermodynamic calculations. 

 Perform regression analysis to estimate model parameters from experimental data 

 Model batch reactors, CSTRs in series, and plug flow reactors for optimal performance 

 Calculate equilibrium and simulate flash distillation and gas absorption for multicomponent 

systems. 

 Simulate heat exchangers and gravity flow tanks for efficient energy and fluid dynamics control 

REFERENCE BOOKS: 

 1. Bequette. B.W, “Process Dynamics”: Modelling, Analysis and Simulation,” Prentice Hall (1998). 
 2. Himmelblau. D.M. and Bischoff. K.B, “Process Analysis and Simulation”, Wiley, 1988. 

 3. Strang.G. ,”Introduction to Linear Algebra”, Cambridge Press, 4th edition,2009. 

 4. William. Luyben, “Process Modelling, simulation and control for Chemical Engineers, 2nd Edn., McGraw 

Hill International Editions, New York, 1990. 

 5. Chapra.S.C. and Canale.R.P. “Numerical Methods for Engineers”, McGraw Hill, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19CH7001 - Design and Simulation Lab 

 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 

CO2 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 

CO3 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 

CO4 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 

CO5 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 

AVG 3.0 3.0 3.0 2.0 2.0 1.0 - - - - - - 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH7002 RUBBER TESTING LAB 0 0 3 2 

Course 

Objectives 
 To enable the students to carry out test related to identification of rubber and properties 

of rubber. 

 

S.No. DESCRIPTION 

1. Identify the rubber products from the given product samples. 

2. Preparation of standard reagents for chemical testing. 

3. Demonstrate dilution of the concentrated solutions. 

4. Demonstrate the process of solution preparation 

5. Demonstrate the steps for specific gravity testing for the given compound sample.   

6. Demonstrate the procedure for viscosity testing of the given compound sample.   

7. Preparation of standard reagents for chemical testing for analysis of rubber sample. 

8. Demonstrate dilution of the concentrated solutions for analysis of rubber sample. 

9. Demonstrate the process of solution preparation for analysis of rubber sample. 

10. Determination of total solids contents in rubber compounds 

11. Determination of volatile matter, dirt, ash content in Rubber 

12. Rubber identification pyrolysis and spot test by specific reagents 

13. Studies on determination of tensile properties and tear strength of given rubber sample. 

  

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

 Identify various rubber products using physical and chemical testing methods  

 Prepare standard reagents and solutions for chemical analysis of rubber samples  

 Perform specific gravity and viscosity testing on rubber compounds accurately. 

 Determine total solids, volatile matter, dirt, and ash content in rubber compounds. 

 Evaluate tensile properties, tear strength, and perform pyrolysis and spot tests for rubber 

identification. 

  

REFERENCE BOOKS: 

 3. P.R.Freakley and A.R.Payne, Theory and Practice of Engineering with Rubber, Applied Science 

Publishers, London, 1970 

 4. P.B.Lindley, Engineering Design with Natural Rubber, Natural Rubber Producers Research Association, 
London, 1974. 
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Programme Course Code Name of the Course L T P C 
B.Tech 19CH7301 NATURAL GAS ENGINEERING 3 0 0 3 

Course 

Objectives 
The student should be able to 

 Remember the basic concept and applications of Natural Gas Engineering 

 Categorize the Typical compositions of Natural gases. 

 Derive the coefficients relation dimensionless to real variables. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 
I NATURAL GAS TECHNOLOGY AND EARTH SCIENCE: Branches of petroleum 

Industry. Sources of  Information for natural gas engineering and its applications. Geology 
and earth sciences: Earth sciences-Historical geology, Sedimentation process, Petroleum 
reservoirs, Origin of petroleum. Earth temperatures & pressure, Earth temperatures, Earth 
pressure. Petroleum: Natural gas, LP gas, Condensate, & Crude oil. 
 

9 

II PROPERTIES OF NATURAL GASES: Typical compositions. Equations of state: general 

cubic equations, specific high accuracy equations. Use of equation of state to find residual 
energy properties, gas measurement gas hydrates, condensate stabilization, acid gas treating, 
gas dehydrations, compressors, process control deliverability test, gathering and 
transmission, and natural gas liquefaction. 
 

9 

III GAS COMPRESSION: Positive displacement and centrifugal compressors; fans. 
Calculation of poser requirements. Compressible Flow in Pipes: Fundamental equations of 
flow:  continuity, momentum, elegy equations. 

 

9 

IV ISOTHERMAL FLOW IN PIPES: The Weymouth equation. Static and flowing bottom-
hole pressures in wells. Fundamentals of Gas flow in porous media: Steady state flow 
equations. Definition of pseudo-pressure function. Gas flow in cylindrical reservoirs: general 
equation for radial flow of gases in symmetrical homogeneous reservoirs. 
 

9 

V NON-DIMENSIONAL FORMS OF THE EQUATION: Derivation of coefficients 
relation dimensionless to real variables. Infinite reservoir solution: Pseudo-steady-state 

solution. Gas Well Deliverability Tests: Flow-after-flow tests: prediction of IPR curve and 
AOF for the well. Isochronal tests. Draw down tests: need for data at two flow rates. 
 

9 

Total Instructional Hours 45 
 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1: Understand about the various sources of  information for natural gas engineering and its applications 

CO2: Illustrate about the composition and various properties of natural gases   

CO3: Structure the compression equipment and its analysis 

CO4: Remember the fundamentals of gas flow in various conduits under constant thermodynamic property  

CO5: Examine about the non-dimensional forms of the equation for gas deliverability  

  

TEXT BOOKS: 
 1. Katz D.L.et al., Natural Gas Engineering (Production & storage), McGraw-Hill, Singapore. 

REFERENCE BOOKS: 
 1. Standard Handbook of Petroleum and Natural Gas Engineering. 2nd Edition. William C Lyons, Gary C Plisga. Gulf 

Professional Publishing. 
 2. Modern Petroleum Technology Upstream Vol I A.G. Lucas Hurley Edition 2002. 

 

 

 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH7302 PULP AND PAPER TECHNOLOGY 3 0 0 3 

Course 

Objectives 
The student should be able to 

 Defend the  papermaking science and technology leading to careers in corporate or government 

positions which would interface with the paper related industries 

 Discover the different types of operation in Paper industry. 

 Extract the Properties and Testing of pulp and paper Process control 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Introduction Basic pulp and paper technology – Wood haves 

dry – Wood as a raw material. 

9 

II WOODYARD OPERATION: Woodyard operation - Mechanical pulping – 

Chemical pulping – Secondary fibre pulp processing. 

 

9 

III PAPER MACHINE: Paper Machine wet and addition paper machine dry and 

operation – Paper machine - Wet and operation. 

 

9 

IV PAPER AND PAPERBOARD: Paper and paperboard frames and products – 

Surface treatments – Finishing operation– End uses. 

 

9 

V PROPERTIES AND TESTING OF PULP AND PAPER: Properties and 

Testing of pulp and paper Process control – Quality assurance – Water and air 

pollution control. 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand the basic pulp and paper technology 

CO2- Examine the mechanical and chemical pulping processes 

CO3-Implement the wet and dry machines and operations for paper production 

CO4- Illustrate the production of  paper and paperboard 

CO5- Remember about the various properties and quality testing of pulp and paper and pollution 

control 

  

TEXT BOOKS: 
 1. Pulp and paper chemistry and Technology Monica ER Monica, Goran Gellerstcdt Gunnar Hennksson De 

Gneyter 2009. 

 2. Paper and Pulp Technology, K.P Rao, Oxford and Ibh Publishers 2003 

REFERENCE BOOKS: 
 1. Modern Technology of Pulp, Paper and Paper Conversion Industries [NI104] by NIIR Board of 

Consultants and Engineers 

 2. Pulp & Paper - Chemistry & Chemical Technology, Second Edition Revised & Enlarged - Volumes I-iii, 

Casey, James P., Interscience Publishers, New York (1960) 
 3. Handbook of Pulp and Paper Technology, Second Edition Revised and Enlarged, Kenneth W. Britt, Van 

Nostrand Reinhold Co. 

 

 

 

 

 

 

 

 

https://www.abebooks.com/servlet/BookDetailsPL?bi=30210872955&searchurl=pt%3Dbook%26sortby%3D17%26tn%3Dpulp%2Bpaper%2Btechnology&cm_sp=snippet-_-srp1-_-title3


 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 
B.Tech 19CH7303 TRANSPORT PHENOMENA 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Develop a fundamental knowledge of the physical principles that govern the transport of momentum, 

energy and mass, with emphasis on the mathematical formulation of the conservation principles. 

 Derive the one dimensional heat, mass and momentum transport of two Immiscible fluids 

 Apply the phenomenological relations for transfer fluxes 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 
I TRANSPORT PHENOMENA BY MOLECULAR MOTION: Vectors/Tensors, Newton’s 

law of viscosity, Newtonian & Non-Newtonian fluids, rheological models, Temperature, 

pressure and composition dependence of viscosity, Kinetic theory of viscosity, Fourier’s law 
of heat conduction, Temperature, pressure and composition dependence of thermal 
conductivity, Kinetic theory of thermal conductivity, Fick’s law of diffusion, Temperature, 
pressure and composition dependence of diffusivity, Kinetic theory of diffusivity. 

9 

II ONE DIMENSIONAL MOMENTUM TRANSPORT: Shell Momentum balances, 
boundary conditions, velocity profiles, average velocity, momentum flux at the surfaces, of 
Newtonian and non-Newtonian for flow of a falling film, flow through circular tube, slits, 
flow through an Annulus, Adjacent flow of two Immiscible fluids. Equations of Change 

(Isothermal), equation of continuity, equation of motion, equation of energy (isothermal) their 
applications in fluid flow problems. 

9 

III ONE DIMENSIONAL HEAT TRANSPORT: Shell energy balances, boundary conditions, 
temperature profiles, average temperature, energy fluxes at surfaces for different types of heat 
sources such as electrical, nuclear viscous and chemical, Equations of change (non-
isothermal), equation of motion for forced and free convection, equation of energy (non-
isothermal). 

9 

IV ONE DIMENSIONAL MASS TRANSPORT: Shell mass balances, boundary conditions, 

concentration profiles, average concentration, mass flux at surfaces for Diffusion through 
stagnant gas film, Diffusion with homogeneous and heterogeneous chemical reaction, 
Diffusion in to a falling liquid film, Diffusion and chemical reaction in porous catalyst and the 
effectiveness factor, equation of continuity for binary mixtures, equation of change to set up 
diffusion problems for simultaneous heat and mass transfer. 

9 

V TRANSPORT IN TURBULENT AND BOUNDARY LAYER FLOW: Turbulence 
phenomena; phenomenological relations for transfer fluxes; time smoothed equations of 
change and their applications for turbulent flow in pipes; boundary layer theory; laminar and 

turbulent hydrodynamics thermal and concentration boundary layer and their thicknesses; 
analysis of flow over flat surface. Introduction to macroscopic balances for isothermal flow 
systems, non-isothermal systems and multicomponent systems. 

9 

Total Instructional Hours 45 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1- Illustrate  the fluid flow and molecular transfer mechanism  

CO2- Organize the one dimensional momentum transport, its boundary condition and velocity profile  

CO3- Examine the one dimensional heat transport, its boundary conditions and temperature profiles   

CO4- Demonstrate the one dimensional mass transport, its boundary conditions, concentration profiles 

CO5- Understand about the transport in turbulent and boundary layer flow 

TEXT BOOKS: 
 1. R. B. Bird, W.E. Stewart, E.W. Lightfoot, Transport Phenomena, 2nd Revised Edition, John Wiley, 2007. 
 2. Brodkey, R. S., and Hershey, H. C., “Transport Phenomena”, McGraw-Hill, 1988. 

REFERENCE BOOKS: 

 1. C. J. Geankoplis, Transport Processes and Separation Process Principles, Prentice- Hall Inc., 4th Edition 2003. 
 2. Slattery, J. S., “Advanced Transport Phenomena”, Cambridge University Press, London, 1999. 
 3. C. O. Bennett, J. O. Myers, Momentum, Heat and Mass Transfer, 2nd International Student Edition Mc-Graw Hill, 

1983. 
 4. R. Welty, R.W. Wilson, and C.W.Wicks, Rorer G.E, Wilson R.W. “Fundamentals of Momentum Heat and Mass 

Transfer”, 5th Edition, John Wiley, New York, 2007. 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH7304 MULTICOMPONENT DISTILLATION 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Understand the concepts of Multicomponent distillation systems. 

 Apply the thermodynamic principles in VLE. 

 Categorize the various methods of designing the MCD column. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I THERMODYNAMIC PRINCIPLES: Fundamental Thermodynamic principles 

involved in the calculation of vapor – liquid equilibria and enthalpies of multi 
component mixtures – Use of multiple equation of state for the calculation of K 

values – Estimation of the fugacity coefficients for the vapor phase of polar gas 

mixtures – calculation of liquid – phase activity coefficients. 

 

9 

II THERMODYNAMIC PROPERTY EVALUATION: Fundamental principles 

involved in the separation of multi component mixtures – Determination of 

bubble-point and Dew Point Temperatures for multi component mixtures – 

equilibrium flash distillation calculations for multi component mixtures – 

separation of multi component mixtures at total reflux. 

 

9 

III MINIMUM REFLUX RATIO FOR MCD SYSTEM: General considerations in 
the design of columns – Column sequencing – Heuristics for column sequencing – 

Key components – Distributed components – Non-Distributed components – 

Adjacent keys. Definition of minimum reflux ratio – calculation of Rm for multi 

component distillation Underwood method – Colburn method. 

 

9 

IV VARIOUS METHODS OF MCD COLUMN DESIGN: Theta method of 

convergence – Kb method and the constant composition method – Application of 

the Theta method to complex columns and to system of columns – Lewis 

Matheson method – Stage and reflux requirements – Short cut methods and 

Simplified graphical procedures. 

 

9 

V VARIOUS TYPES OF MCD COLUMNS: Design of sieve, bubble cap, valve 

trays and structured packing columns for multi component distillation – 

computation of plate efficiencies. 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Remember and apply the important thermodynamic principles in multi component mixtures  

CO2- Apply  the fundamental principles involved in the separation of multi component mixtures 

CO3- Examine the Underwood method – Colburn method for the calculation of minimum reflux 

ratio 

CO4- Calculate the  Theta method to complex columns and to system of columns – Lewis Matheson 

method for MCD column design 

CO5- Illustrate the design procedure of sieve, bubble cap, valve tray and packed columns  

  

TEXT BOOKS: 

 1. Holland, C.D., “Fundamentals of Multi Component Distillation”, McGraw Hill Book Company, 1981. 

 2. Van Winkle, “Distillation Operations”, McGraw Hill Publications, 1987. 

REFERENCE BOOKS: 

 1. King, C.J., “Separation Process Principles”, Mc Graw Publications, 1986. 

 2. Treybal, R.E., “Mass Ttransfer Operations”, 5th Edition, Mc Graw Hill publications. 1996. 
 3. Mc Cabe and Smith, J.C., Harriot, “Unit Operation of Chemical Engineering”, 6th Edition, McGraw Hill, 

2001. 

 4. Seader, J.D. and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley,2006. 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme 

 

Course Code 

 

Name of the Course 

L T P C 

B.Tech 19CH7305 CHEMICAL PROCESS OPTIMIZATION 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Understand about process modeling and optimization 

 Develop the Necessary and sufficient conditions for optimum. 

 Formulate the objective functions and fitting the models to data. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Introduction to optimization; applications of optimization in 

chemical engineering; classification of optimization problems. 

 

9 

II SINGLE VARIABLE OPTIMIZATION: Necessary and sufficient conditions 

for optimum; region elimination methods; interpolation methods; direct root 

methods. 

 

9 

III MULTIVARIABLE OPTIMIZATION WITHOUT AND WITH 

CONSTRAINTS: Necessary and sufficient conditions for optimum; direct search 

methods; indirect search methods. 
 

9 

IV OTHER OPTIMIZATION METHODS: Introduction to geometric, dynamic 

and integer programming and genetic algorithms. 

 

9 

V APPLICATIONS OF OPTIMIZATION: Formulation of objective functions; 

fitting models to data; applications in fluid mechanics, heat transfer, mass transfer, 

reaction engineering, equipment design, resource allocation and inventory control. 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand the various classification of optimization process in chemical engineering 

CO2- Apply the procedure for the determination of necessary and sufficient conditions for optimum 

CO3- Illustrate the process multivariable optimization without and with constraints 

CO4- Understand the basic concepts about geometric, dynamic and integer programming and genetic 

algorithms. 

CO5- Examine the optimization application in fluid mechanics, heat transfer, mass transfer, reaction 

engineering, equipment design, resource allocation and inventory control 

  

TEXT BOOKS: 

 1. Rao, S. S., Engineering Optimization - Theory and Practice, Third Edition, John Wiley & Sons, New 

York, 1996. 

 2. Edgar, T.F., Himmelblau, D.M., “Optimisation of Chemical Processes “, McGraw-Hill Book Co., New 

York, 2003. 

REFERENCE BOOKS: 

 1. Reklaitis, G.V., Ravindran, A., Ragsdell, K.M. “Engineering Optimisation “, John Wiley, New York, 

1980. 

 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 
B.Tech 19CH7306 FUNDAMENTALS AND TESTING OF RUBBER 

COMPOUNDS 
3 0 0 3 

Course 

Objectives 

The student should be able to 

 Illustrate the fundamentals of rubber and various methods of testing the rubber compounds 

 Analyze the testing methods of rubber products. 

 Examine the Importance of identification and traceability in lab testing. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 
I INTRODUCTION: Various stages of development of rubber.  Current industrial scenario 

of rubber and its prospects in future.  Rubber consumption pattern in different sectors.  
Source of different types of rubber.  Usage of rubber for making different products. 
 

9 

II RUBBER COMPOUNDS: Ingredient of the rubber compound. Common rubber 
compound used in rubber industry.  Equipment used for rubber lab testing.  Classification 

of testing equipment based on their usage in different rubber testing.  

6 

III PREPARING FOR LAB TESTING: Outline the importance of identification and 
traceability in lab testing.  Tests requirement to carry out to physical properties test, such as: 
- Specify Gravity, - Volatile loss, - Moisture, - Ash Content, - Softening Point, - pH, etc.    

12 

IV CONDUCTING TESTING OF RUBBER PRODUCTS: Testing required for compound 

ingredients. Process of rubber compound test sample preparation.  List requirements for 

sample preparation. Formula for ash content calculation. Process of volatile matter 

calculation for a compound. Formula for nitrogen content calculation. Process of testing 

physical properties of a rubber sample.  

12 

V ANALYSIS OF TEST DATA: Importance of identification and traceability in lab testing.   

Describe tests requirement to carry out to physical properties test, such as: Specify Gravity, 

Volatile loss, Moisture, Ash Content, Softening Point, pH, etc. Recall basic mathematic 

rules. Define the importance of quality management system in rubber testing lab. 

6 

Total Instructional Hours 45 
 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1- Understand the various classification of rubber process in chemical engineering 

CO2- Apply the procedure for the determination of rubber compounds. 

CO3- Illustrate the process for preparatory of lab testing. 

CO4- Understand the basic concepts about conducting test of rubber compounds. 

CO5- Examine the optimization application for analysis of test data. 

  

TEXT BOOKS: 
 3. Rao, S. S., Engineering Optimization - Theory and Practice, Third Edition, John Wiley & Sons, New York, 1996. 
 4. Edgar, T.F., Himmelblau, D.M., “Optimisation of Chemical Processes “, McGraw-Hill Book Co., New York, 2003. 

REFERENCE BOOKS: 
 2. Reklaitis, G.V., Ravindran, A., Ragsdell, K.M. “Engineering Optimisation “, John Wiley, New York, 1980. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8301 INDUSTRIAL MANAGEMENT 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Provide an opportunity to learn basic management concepts essential for business 

 Categorize the functions of management. 

 Extract the group dynamics and modern concepts. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Management - Definition – Functions – Evolution of Modern 

Management – Scientific Management Development of Management Thought. 
Approaches to the study of Management, Forms of Organization – Individual 

Ownership – Partnership – Joint Stock Companies – Co-operative Enterprises – 

Public Sector Undertakings, Corporate Frame Work – Share Holders – Board of 

Directors – Committees – Chief Executive –Trade Union. 

9 

II FUNCTIONS OF MANAGEMENT: Planning – Nature and Purpose – 

Objectives – Strategies – Policies and Planning Premises – Decision Making – 

Organizing – Nature and Process – Premises – Departmentalization – Line and staff 

– Decentralization – Organizational culture, Staffing - selection and training – 

Placement – Performance appraisal – Career Strategy  

9 

III ORGANIZATIONAL BEHAVIOUR: Definition – Organization – Managerial 

Role and functions – Organizational approaches, Individual behaviour – causes – 
Environmental Effect – Behavior and Performance, Perception – Organizational 

Implications. Personality – Contributing factors - Dimension – Need Theories – 

Process Theories – Job Satisfaction, Learning and Behavior – Learning Curves, 

Work Design and approaches. 

9 

IV GROUP DYNAMICS: Group Behavior – Groups – Contributing factors – Group 

Norms, Communication – Process – Barriers to communication – Effective 

communication, leadership – formal and informal characteristics – Managerial Grid 

– Leadership styles – Group Decision Making – Leadership Role in Group 

Decision, Group Conflicts – Types – Causes – Conflict Resolution . 

9 

V MODERN CONCEPTS: Management by Objectives (MBO), Management by 

Exception (MBE), Strategic Management - Planning for Future direction – SWOT 
Analysis – Information technology in management – Decisions support system – 

Business Process Re-engineering (BPR) – Enterprises Resource Planning (ERP) – 

Supply Chain Management (SCM) – Activity Based Management (ABM). 

9 

Total Instructional Hours 45 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand the definition for management, partnership, ownership, etc   
CO2- Illustrate the functions of management 
CO3- Determine the behavioral characteristics in the industry 
CO4- Apply the dynamic conflicts and its solution in a group  
CO5- Illustrate the various modern industrial management concepts 

  

TEXT BOOKS: 
 1. Herald Knottz and Heinz Weihrich, "Essentials of Management", Tata McGraw Hill Education Pvt. Ltd., 

2010. 

 2. Stephen P. Robbins, "Organization Behaviour", Pearson Education Inc., 13 edition, 2010. 

REFERENCE BOOKS: 

 1. Ties, AF, Stoner and R.Edward Freeman, "Management" Prentice Hall of India Pvt. Ltd. New Delhi 110 

011, 1992. 

 2. Joseph J, Massie, "Essentials of Management" Prentice Hall of India Pvt. Ltd. 1985. 

 3. Tripathi. P.C. & P.N. Reddy, "Principles of Management", Tata McGraw Hill, 2006. 

 4. Ahuja K.K, Industrial management, Khanna publishers, New Delhi, 1985. 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course code Name of the course L T P C 

B.TECH. 19CH6306 SUGAR TECHNOLOGY 3 0 0 3 

Course 

Objective  

The student should be able to 

Examine the  various technology in sugar production and have knowledge on unit operation in 

sugar industries 

Identify the various unit operation in sugar industries 

Analyze the various Analytical methods used in Sugar Industry. 

Unit DESCRIPTION 
Instructional 

Hours 

I 

INTRODUCTION 

Sugar industry in India. Chemical and Physical properties of Sucrose and reducing 

sugars. Source for Sucrose. Formation of  sucrose plants. Non sugar compounds of 

sugar cane. Inorganic constituents of sugar cane juices and sugars. Analytical 
methods used in Sugar Industry. 

9 

II 

PURIFICATION 

Chemical technology of the purification processes. Fundamental reactions and 

physical chemistry aspects of clarification. Liming, sulphitation and carbonation 

processes. Filtration of sugar juice. 

9 

III 

EVAPORATION 

Evaporation of sugar juice. Heat transfer in evaporators. Evaporation equipment 

and auxiliaries. Methods of obtaining steam and quality of steam. Steam economy. 

Chemistry of the evaporation process. Scale formation and cleaning of evaporators. 

9 

IV 

CRYSTALLIZATION 

Solubility of sucrose. Solubility of sucrose - nucleation in super saturated solutions 

- kinetics and growth of crystallization. Chemistry of crystallization. Control 

methods and equipment in sugar crystallization; Technology of sugar 

crystallization. Evaporation and circulation in vacuum pans. 

9 

V 

CENTRIFUGATION 

Theory of the centrifugal processes. Centrifugal operation. Engineering principles 

of sugar centrifugals and the centrifugal process. Centrifugal equipment and 

auxiliaries. Production of final molasses and its utilizations. Grading of sugar. 

9 

Total Instructional Hours 45 

Course 

Outcome 

CO1 Understand about the sugar industries and analytical methods 
CO2  Examine the purification methods 
CO3 Determine the evaporation technique in sugar juice processing 
CO4  Illustrate the crystallization technique in sugar juice processing 
CO5 Remember the centrifugation technique in sugar juice processing 

TEXT BOOK: 

T1 Honig P., Principles of Sugar Technology, Vol.1,2 and 3, Elsevier Publishing Company, 1953. 

T2 
Van der Poel P.W., Schwartz T.K., Schiweck H.M., Sugar Technology [Beet and Cane Sugar 

Manufacture], Beet Sugar 

REFERENCES: 

R1 
Payne J.H., Sugarcane factory Analytical control, Fifth Edition, Elsevier Publisher, London, 
1968. 

R2 Jenkins G.H., Introduction to Sugarcane technology, Elsevier Publisher, London, 1966 

R3 Hoing P., Principle of Sugar Cane Technology, Elsevier Publisher, London. 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 



79 
 

Programme Course Code Name of the Course L T P C 

B.Tech 19CH8303 TOTAL QUALITY MANAGEMENT 3 0 0 3 

Course 

Objectives 

The student should be able to 

  Facilitate the understanding of Quality Management principles and process. 

 Recognize the tools and techniques in TQM. 

 Understand the TQM management system. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 
I INTRODUCTION: Introduction - Need for quality - Evolution of quality - 

Definitions of quality - Dimensions of  product and service quality - Basic concepts 

of TQM - TQM Framework - Contributions of Deming, Juran and Crosby - 

Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, 

Customer complaints, Customer retention. 

 

9 

II TQM PRINCIPLES: Leadership - Quality Statements, Strategic quality planning, 

Quality Councils - Employee involvement - Motivation, Empowerment, Team and 

Teamwork, Recognition and Reward, Performance appraisal - Continuous process 

improvement - PDCA cycle, 5S, Kaizen - Supplier partnership - Partnering, 

Supplier selection, Supplier Rating. 

 

9 

III TQM TOOLS AND TECHNIQUES I: The seven traditional tools of quality - 

New management tools - Six sigma: Concepts, Methodology, applications to 

manufacturing, service sector including IT - Bench marking - Reason to bench 

mark, Bench marking process - FMEA - Stages, Types. 

 

9 

IV TQM TOOLS AND TECHNIQUES II: Quality Circles - Cost of Quality - 

Quality Function Deployment (QFD) - Taguchi quality loss function - TPM - 

Concepts, improvement needs - Performance measures. 

 

9 

V QUALITY MANAGEMENT SYSTEM: Introduction—Benefits of ISO 

Registration—ISO 9000 Series of Standards—Sector-Specific Standards—AS 
9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation— 

Documentation—Internal Audits—Registration--ENVIRONMENTAL 

MANAGEMENT SYSTEM: Introduction—ISO 14000 Series Standards—

Concepts of ISO 14001—Requirements of ISO 14001— Benefits of EMS. 

 

9 

Total Instructional Hours 45 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand about quality management towards Customer focus - Customer orientation, 

Customer satisfaction, Customer complaints, Customer retention 

CO2- Examine about Quality Statements and principles in detail 

CO3- Illustrate about the traditional tools like six sigma in TQM  

CO4- Determine the Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - 
Taguchi quality loss function 

CO5- Understand about the quality management system 

  

TEXT BOOKS: 

 1. Dale H.Besterfiled,  Carol B.Michna,Glen  H. Besterfield,Mary  B.Sacre,Hemant  Urdhwareshe and 

Rashmi Urdhwareshe, “Total Quality Management”, Pearson Education Asia, Revised Third Edition, 

Indian Reprint, Sixth Impression, 2013. 
 2. Janakiraman. B and Gopal .R.K., "Total Quality Management - Text and Cases", Prentice Hall (India) Pvt. 

Ltd., 2006. 

REFERENCE BOOKS: 

 1. Joel.E. Ross, “Total Quality Management – Text and Cases”,Routledge.,2017. 

 2. Kiran.D.R, “Total Quality Management: Key concepts and case studies, Butterworth – Heinemann Ltd, 

2016. 

 3. Oakland, J.S. “TQM – Text with Cases”, Butterworth – Heinemann Ltd., Oxford, Third Edition, 2003. 

 4. Suganthi,L and Anand Samuel, “Total Quality Management”, Prentice Hall (India) Pvt. Ltd., 2006 . 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 
B.Tech 

19CH8304 
FOUNDATION SKILLS IN INTEGRATED PRODUCT 

DEVELOPMENT 
3 0 0 3 

Course 

Objectives 

The student should be able to 

 Examine the global trends and the requirement of skills for integrated product development 

 Understand the concept screening and techniques. 

 Illustrate the business dynamics in engineering service industry. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 
I FUNDAMENTALS OF PRODUCT DEVELOPMENT: Global Trends Analysis and 

Product decision - Social Trends - Technical Trends- Economical Trends - Environmental 
Trends - Political/Policy Trends - Introduction to Product Development Methodologies and 
Management - Overview of Products and Services - Types of Product Development - 
Overview of Product Development methodologies - Product Life Cycle – Product 

Development Planning and Management. 

9 

II REQUIREMENTS AND SYSTEM DESIGN: Requirement Engineering - Types of 
Requirements - Requirement Engineering  - traceability Matrix and Analysis - Requirement 
Management - System Design & Modeling - Introduction to System Modeling - System 
Optimization - System Specification - Sub-System Design - Interface Design. 

9 

III DESIGN AND TESTING: Conceptualization - Industrial Design and User Interface Design 
- Introduction to Concept generation Techniques – Challenges in Integration of Engineering 
Disciplines - Concept Screening & Evaluation - Detailed Design - Component Design and 

Verification – Mechanical, Electronics and Software Subsystems - High Level Design/Low 
Level Design of S/W Program - Types of Prototypes, S/W Testing- Hardware Schematic, 
Component design, Layout and Hardware Testing – Prototyping - Introduction to Rapid 
Prototyping and Rapid Manufacturing - System Integration, Testing, Certification and 
Documentation. 

9 

IV SUSTENANCE ENGINEERING AND END-OF-LIFE (EOL) SUPPORT : Introduction 
to Product verification processes and stages - Introduction to Product Validation processes 
and stages - Product Testing Standards and Certification - Product Documentation 

Sustenance -Maintenance and Repair – Enhancements - Product EoL - Obsolescence 
Management – Configuration Management - EoL Disposal. 

9 

V BUSINESS DYNAMICS – ENGINEERING SERVICES INDUSTRY: The Industry - 
Engineering Services Industry - Product Development in Industry versus Academia –The 
IPD Essentials - Introduction to Vertical Specific Product Development processes -
Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, Embedded 
and Software Systems – Product Development Trade-offs - Intellectual Property Rights and 
Confidentiality – Security and Configuration Management. 

9 

Total Instructional Hours 45 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1: Understand the global trends and development methodologies of various types of products and services 
CO2: Determine the system modeling for system, sub-system and their interfaces and arrive at the optimum 
system specification and characteristics 
CO3: Illustrate the requirement engineering and know how to collect, analyze and arrive at requirements for 
new product development and convert them in to design specification 
CO4: Examine the process of documentation, test specifications and coordinate with various teams to validate 
and sustain up to the EoL (End of Life) support activities for engineering customer 

CO5: Understand the process of conceptualize, prototype and develop product management plan for a new 
product based on the type of the new product and development methodology integrating the hardware, 
software, controls, electronics and mechanical systems. 

TEXT BOOKS: 
 1. John W Newstorm and Keith Davis, "Organizational Behavior", Tata McGraw Hill, Eleventh Edition, 2005. 
 2. Karl T Ulrich and Stephen D Eppinger, "Product Design and Development", Tata McGraw Hill, Fifth Edition, 2011. 

REFERENCE BOOKS: 
 1. Hiriyappa B, “Corporate Strategy – Managing the Business”, Author House, 2013. 
 2. Peter F Drucker, “People and Performance”, Butterworth – Heinemann [Elsevier], Oxford, 2004. 

 3. Vinod Kumar Garg and Venkita Krishnan N K, “Enterprise Resource Planning – Concepts”, Second Edition, Prentice 
Hall, 2003. 

 4. Mark S Sanders and Ernest J McCormick, "Human Factors in Engineering and Design", McGraw Hill Education, 

Seventh Edition, 2013. 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8305 SUPPLY CHAIN MANAGEMENT 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Emphases on the fundamentals of supply chain networks, tools and techniques 

 Summarize the supply chain and information technology methods. 

 Illustrate the Role of transportation in supply chain. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Role of Logistics and Supply chain Management: Scope and 

Importance- Evolution of Supply Chain - Decision Phases in Supply Chain - 
Competitive and Supply chain Strategies – Drivers of Supply Chain Performance and 

Obstacles. 

 

9 

II SUPPLY CHAIN NETWORK DESIGN: Role of Distribution in Supply Chain – 

Factors influencing Distribution network design – Design options for Distribution 

Network Distribution Network in Practice-Role of network Design in Supply Chain – 

Framework for network Decisions. 

 

9 

III LOGISTICS IN SUPPLY CHAIN: Role of transportation in supply chain – factors 

affecting transportations decision – Design option for transportation network – Tailored 

transportation – Routing and scheduling in transportation. 
 

9 

IV SOURCING AND COORDINATION IN SUPPLY CHAIN: Role of sourcing 

supply chain supplier selection assessment and contracts- Design collaboration - 

sourcing planning and analysis - supply chain co-ordination - Bull whip effect – Effect of 

lack of co- ordination in supply chain and obstacles – Building strategic partnerships and 

trust within a supply chain. 

 

9 

V SUPPLY CHAIN AND INFORMATION TECHNOLOGY: The  role  IT in  supply 

chain- The supply chain  IT frame  work Customer Relationship Management – 

Internal supply chain management – supplier relationship management – future of IT in 

supply chain - E-Business in supply chain. 
 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand about the role, scope, importance and evolution of supply chain  

CO2-Examine the supply chain network design for network decisions 

CO3- Illustrate the logistics in supply chain  

CO4- Determine the sourcing and coordination in supply chain 

CO5- Relate the information technology in supply chain management and future 

  

TEXT BOOKS: 

 1. Sunil Chopra, Peter Meindl and Kalra, “Supply Chain Management, Strategy, Planning, and operation”, 

Pearson Education, 2010. 

 2. Srinivasan G.S, “Quantitative models in Operations and Supply Chain Management”, PHI, 2010. 

REFERENCE BOOKS: 

 1. David J.Bloomberg , Stephen Lemay and Joe B.Hanna, “Logistics”, PHI 2002. 
 2. James B.Ayers, “Handbook of Supply chain management”, St.Lucle press, 2000. 

 3. Jeremy F.Shapiro, “Modeling the supply chain”, Thomson Duxbury, 2002. 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8306 PROCESS PLANT UTILITIES 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Understand the process plant utilities and optimization techniques to optimize various 

parameters in chemical industries. 

 Conclude the refrigerant to be processed in the particular refrigeration cycle. 

 Use the different types of fuels in the process industry and identify the disposal method. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I IMPORTANT OF UTILITIES: Hard and Soft water, Requisites of Industrial Water 

and its uses. Methods of water Treatment such as Chemical Softening and 

Demineralization, Resins used for Water Softening and Reverse Osmosis. Effects of 

impure Boiler Feed Water. 

 

9 

II STEAM AND STEAM GENERATION: Properties of Steam, problems based on 

Steam, Types of Steam Generator such as Solid Fuel Fired Boiler, Waste Gas Fired 

Boiler and Fluidized Bed Boiler. Scaling and Trouble Shooting. Steam Traps and 
Accessories. 

 

9 

III REFRIGERATION: Refrigeration Cycles, Methods of Refrigeration used in Industry 

and Different Types of Refrigerants such as Mono chloro difluro Methane, Chloro fluro 

Carbons and Brins. Refrigerating Effects and Liquefaction Processes. 

 

9 

IV COMPRESSED AIR: Classification of Compressor, Reciprocating Compressor, 

Single Stage and Two Stage Compressor, Velocity Diagram for Centrifugal 

Compressor, Silp Factor, Impeller Blade Shape. Properties of Air – Water Vapors and 

use of Humidity Chart. Equipments used for Humidification, Dehumidification and 

Cooling Towers. 

 

9 

V FUEL AND WASTE DISPOSAL: Types of Fuel used in Chemical Process Industries 

for Power Generation such as Natural Gas, Liquid Petroleum Fuels, Coal and Coke. 

Internal Combustion Engine, Petrol and Diesel Engine. Waste Disposal. 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Infer the importance of various utility operations such as  Chemical Softening and 

Demineralization, Water Softening and Reverse Osmosis etc., 

CO2- Determine the importance of steam and its generation, properties and steam production 

equipment. 

CO3- Examine the various Refrigeration Cycles, different methods of Refrigeration used in Industry 

CO4- Compare and contrast the air compression, equipment used for Humidification, 

Dehumidification and Cooling Towers in the industries. 

CO5- Calculate the types of Fuel used in Chemical Process Industries and the proper disposal of fuel 
waste. 

  

TEXT BOOKS: 

 1. Industrial Chemistry by Shashi Chawla, Dhanpat Rai and Sons Publication. 

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

 3. Heat Transfer by D.S. Kumar. 

 4. Fuel Furances and Refractories by O.P. Gupta, Khanna Publishers. 

REFERENCE BOOKS: 

 1. Perry R. H. Green D. W. “Perry’s chemical Engineer’s Handbook”, McGraw Hill, New York, 2007. 

 2. P. N. Ananthanarayan, “Basic Refrigeration & Air conditioning”, Tata McGraw Hill, New Delhi, 2007. 

 3. Plant Utilities by D.B. Dhone, NiraliPrakshan Publication. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8307 FERMENTATION TECHNOLOGY 3 0 0 3 

Course 

Objectives 

The student should be able to 

  Understand the role of fermentation microorganisms and (bio) chemical activities and 

conversions that take place during fermentations, and their impact on quality. 

  Categorize the different parameters to be controlled in the fermentation process and its control 

methods  

  Judge the optimal recovery and related purification technique in the fermentation process. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION TO FERMENTATION PROCESSES: Microbial biomass – 

Microbial Enzymes – Microbial metabolites – Recombinant products – 

Transformation Process – Microbial growth binetus – Isolation and preservation 

and improvement of industrially important micro organism. 

 

9 

II INSTRUMENTATION AND CONTROL: Measurement of process variables – 

Temperature and its control – Flow measurement and control – Gases and Liquids 

– Pressure measurement and control – Cenline analysis – Control System – 

Combination of Control Systems – Computer application in termentation 

technology. 

 

9 

III RECOVERY AND PURIFICATION OF FERMENTATION PRODUCTS : 
Removal of Microbial cells – Foam Separation – Precipitation Filtration – 

Different Filtration process - Centifugation – Different centrifuge cell description 

– Different methods – Solvent recovery – Superfluid extraction – Chromatography 

– Membrane processes – Drying – Crystallization – Whole growth processing. 

 

9 

IV EFFLUENT TREATMENT: Strength of fermentation effluent – Treatment and 

disposal – Treatment Processes – Physical, chemical and biological – Aerobic 

process – Anareobic treatment. 

 

9 

V FERMENTATION ECONOMICS: Introduction – Isolation of micro organisms 

of industrial interest – Strain improvement – Market potential – Plant and 

equipment – Media – Air sterilization – Heating and cooling – Recovery costs. 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1- Understand the basic fundamental of microbial cells, enzymes and recombinant technology in 

fermentation processes.  

CO2- Determine the various instrumental control techniques in fermentation operations.  
CO3- Examine the various downstream operations in the fermentation process. 

CO4- Remember the treatment of fermentation effluent use of physical, chemical and biological 

methods and its strength.   

CO5- Calculate the economic production of fermented products and operation starts from upstream to 

downstream. 

  

TEXT BOOKS: 

 1. Fermentation and Biochemical Engineering Handbook – C.C Haber. William Andrew II Edition 2007. 

 2. Principles of fermentation Technology P.Stanbury Buttuworth Hanman – 1999. 

REFERENCE BOOKS: 

 1. Bioprocess Engineering Hydersen B.K Nancy A.delaK.L.Nelsen Wiley Interscience,1994. 

 2. Bioprocess engineering principles, Pauline M. Doran, Academic Press. 
 3. Biochemical Engineering, H.W. Blanch and D.S. Clark, Marcel Dekker, 1997. 

 4. Shigeo Katoh, Jun-ichiHoriuchi and Fumitake Yoshida, “Biochemical Engineering”, Wiley, 2015. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8308 FRONTIERS OF CHEMICAL TECHNOLOGY 3 0 0 3 

Course 

Objectives 

The student should be able to 

  Identify the latest trends to be followed in the process industries 

  Correlate the materials technology, bio-engineering with chemical technology and its 

processing.  

  Categorize the renewable energy technologies and apply into the chemical process industries.    

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I PROCESS INTENSIFICATION: Novel reactor configurations; combination of 

reaction and separation; use of different energy fields, lab on a chip. 

 

9 

II CHEMICAL PRODUCT DESIGN: Scope and importance; identification of 
needs and specifications; sources of ideas and screening ideas; selection of 

product idea; process development for product manufacture; specialty chemical 

manufacture; economic aspects. 

 

9 

III RENEWABLE ENERGY: Hydrogen production, Hydrogen economy, Fuel Cell 

Technology, biofuel cells and bio-hydrogen, solar energy 

 

9 

IV MATERIALS ENGINEERING: Polymers and composites, ceramics and 

glasses, colloidal dispersions and nanoparticles, thin films and electronic materials 

 

9 

V BIOENGINEERING: Biomechanics, biotransport and biomaterials, 

biomolecular and cellular engineering, drug discovery and development. 
 

 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand about the application of various unit operations, unit processes, chemical reaction 

principles for the design of advanced reactors and lab  

CO2- Remember the fundamentals and chemical engineering principle for the design of chemical 

products with economic aspects 

CO3- Apply the chemical technologies in the field of renewable energy production 

CO4- Determine the various materials in the advancement of chemical engineering 

CO5- Examine the various development in bioengineering  

  

TEXT BOOKS: 

 1. Keil, F. J., Modeling of Process Intensification Wiley-VCH Verlag GmbH & Co. KGaA2007. 

 2. Cussler, E.l. and Moggridge, G.D., “Chemical product design” Cambridge University Press, Cambridge, 

2001. 

REFERENCE BOOKS: 

 1. Hoffmann,P, Tomorrow’s energy: hydrogen, fuel cells, and the prospects for a cleaner planet, MIT Press, 

Sabon, 2002. 

 2. Mitchell, B.S., An introduction to materials engineering and science for chemical and materials engineers, 

John Wiley and Sons Inc., New Jersey, 2004. 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 



85 
 

Programme Course Code Name of the Course L T P C 

B.Tech 19CH8309 INDUSTRIAL NANOTECHNOLOGY 3 0 0 3 

Course 

Objectives 

The student should be able to 

 Explain on advantages of nanotechnology based applications in each industry. 

 List the instances of contemporary industrial applications of nanotechnology. 

 Provide an overview and compose the future technological advancements and increasing role 

of nanotechnology in each industry. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I NANO ELECTRONICS: Advantages of nano electrical and electronic devices –

Electronic circuit chips – Lasers - Micro and NanoElectromechanical systems – 

Sensors, Actuators, Optical switches, Bio-MEMS –Diodes and Nano-wire 

Transistors - Data memory –Lighting and Displays – Filters (IR blocking) –  

9 

II BIONANOTECHNOLOGY: Nanoparticles in bone substitutes and dentistry – 

Implants and Prosthesis - Reconstructive Intervention and Surgery – Nanorobotics 
in Surgery – Photodynamic Therapy - Nanosensors in Diagnosis– Neuro-electronic 

Interfaces – Protein Engineering – Drug delivery – Therapeutic applications. 

9 

III NANOTECHNOLOGY IN CHEMICAL INDUSTRY : Nanocatalyts – Smart 

materials – Heterogenous nanostructures and composites – Nanostructures for 

Molecular recognition (Quantum dots, Nanorods, Nanotubes) – Molecular 

Encapsulation and its applications – Nanoporous zeolites  

9 

IV NANOTECHNOLOGY IN AGRICULTURE AND FOOD TECHNOLOGY : 

Nanotechnology in Agriculture -Precision farming, Smart delivery system – 

Insecticides using nanotechnology – Potential of nano-fertilizers - Nanotechnology 

in Food industry - Packaging, Food processing - Food safety and biosecurity – 

Contaminant detection – Smart packaging. 

9 

V NANOTECHNOLOGY IN TEXTILES AND COSMETICS: Nanofibre 
production - Electrospinning – Controlling morphologies of nanofibers – Tissue 

engineering application– Polymer nanofibers - Nylon-6 nanocomposites from 

polymerization - Nano-filled polypropylene fibers - Bionics– Swim-suits with 

shark-skin-effect,Soil repellence, Lotus effect  

9 

Total Instructional Hours 45 

Course 

Outcomes 

Upon completion of the course, students can be able to 
CO1- Understand about nanotechnology in electronic industries and various products 
CO2- Illustrate about nanotechnology in biotechnology sectors and applications 
CO3- Determine nanotechnology in chemical industries and various applications 
CO4- Examine nanotechnology in agriculture and food technology sectors and various applications 
CO5- Analyze the application of nanotechnology in textiles and cosmetics sectors.  

TEXT BOOKS: 
 1. Neelina H. Malsch (Ed.),Biomedical Nanotechnology, CRC Press (2005). 

 2. Udo H. Brinker, Jean-Luc Mieusset (Eds.), Molecular Encapsulation: Organic Reactions in Constrained 
Systems,Wiley Publishers (2010). 

 3. Jennifer Kuzma and Peter VerHage, Nanotechnology in agriculture and food production, Woodrow Wilson 
International Center, (2006). 

REFERENCE BOOKS: 

 1. Lynn J. Frewer, WillehmNorde, R. H. Fischer and W. H. Kampers, Nanotechnology in the Agri- food sector, 

Wiley-VCH Verlag, (2011). 

 2. P. J. Brown and K. Stevens, Nanofibers and Nanotechnology in Textiles, Woodhead Publishing Limited, 
Cambridge, (2007). 

 3. Y-W. Mai,Polymer Nano composites, Woodhead publishing, (2006). 

 4. W.N. Chang,Nanofibres fabrication, performance and applications, Nova Science Publishers Inc, (2009). 

 

 

 

 

 

 

 

 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 
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Programme Course Code Name of the Course L T P C 

B.Tech 19CH8310 DRUGS AND PHARMACEUTICAL TECHNOLOGY 3 0 0 3 

Course 

Objectives 

The student should be able to 

  Understand the polytechnical nature of engineering and drug discovery in the pharmaceutical 

industry involving Chemical Engineering. 

  Decide the manufacturing principles and quality control techniques in pharmaceutical 

industries.  

  Remember the analytical methods to be used in analysis of pharmaceutical products.  

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Development of drugs and pharmaceutical industry; organic 

therapeutic agents uses and economics. 

 

9 

II DRUG METABOLISM AND PHARMACO KINETICS & 

MICROBIOLOGICAL AND ANIMAL PRODUCTS: Drug metabolism; 
physico chemical principles; pharma kinetics-action of drugs on human bodies. 

Antibiotics- gram positive, gram negative and broad spectrum antibiotics; 

hormones. 

 

9 

III IMPORTANT UNIT PROCESSES AND THEIR APPLICATION : Chemical 

conversion processes; alkylation; carboxylation; condensation and cyclisation; 

dehydration, esterification, halogenation, oxidation, sulfonation; complex 

chemical conversions fermentation. 

 

9 

IV MANUFACTURING PRINCIPLES & PACKING AND QUALITY 

CONTROL: Compressed tablets; wet granulation; dry granulation or slugging; 

advancement in granulation; direct compression, tablet presses formulation; 
coating pills; capsules sustained action dosage forms; parential solutions, oral 

liquids; injections; ointments; standard of hygiene and manufacturing practice. 

Packing; packing techniques; quality control. 

 

9 

V PHARMACEUTICAL PRODUCTS & PHARMACEUTICAL ANALYSIS: 
Vitamins; cold remedies; laxatives; analgesics; nonsteroidal contraceptives; 

external antiseptics; antacids and others. Analytical methods and tests for various 

drugs and pharmaceuticals – spectroscopy, chromatography, fluorimetry, 

polarimetry, refractometry, pH metry. 

9 

Total Instructional Hours 45 

 

Course 

Outcomes 

Upon completion of the course, students can be able to 

CO1- Understand in general about development of drugs and pharmaceutical industry. 

CO2-Determine the drug metabolism and pharma co kinetics & microbiological and animal products 

in general. 

CO3- Examine the important unit processes and their application in drug manufacturing. 

CO4- Understand about the various drug manufacturing principles & packing and quality control. 

CO5- Illustrate the various pharmaceutical products and its analysis. 

  

TEXT BOOKS: 

 1. Rawlines, E.A.; “Bentleys Text book of Pharmaceutics , III Edition, Bailliere Tindall, London, 1977. 

 2. Shayne Cox Gad. Pharmaceutical Manufacturing Handbook, Published by John Wiley & Sons, Inc., 2008. 

REFERENCES BOOKS: 

 1. Yalkonsky, S.H.; Swarbick. J.; “Drug and Pharamaceutical Sciences”, Vol. I, II, III, IV, V, VI and VII, 
Marcel Dekkar Inc., New York, 1975. 

 2. “Remingtons Pharmaceutical Sciences “, Mack Publishing Co., 1975. 

 3. Bernd Meibohm. Pharmacokinetics and Pharmacodynamics of biotech drugs, Published by Wiley-VCH, 

2006. 

 

 



 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO2 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO3 3.0 2.0 3.0 2.0 2.0 - 2.0 - 2.0 - 2.0 2.0 3.0 2.0 

CO4 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

CO5 3.0 2.0 2.0 2.0 2.0 - 2.0 - 2.0 - 3.0 2.0 3.0 2.0 

AVG 3.0 2.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 2.0 3.0 2.0 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Programme Course Code Name of the Course L T P C 

B.TECH. 19CH8311 MEMBRANE SEPARATION PROCESS 3 0 0 3 
 

Course 

Objective 

The student should be able to 

1. Understand the principle and technical concept of advanced separation processes. 

2. Describe the process of Reverse Osmosis, Nanofiltration. 

3. Summarize the Types and choice of Adsorbents. 

Unit Description Instructional 

Hours 

I BASICS OF SEPARATION PROCESS : Overview and membrane materials, 
Material properties and preparation of phase-inversion membranes, Review of 

Conventional Processes, Process concept, Theory and Equipment used in cross flow 

Filtration, cross flow Electro Filtration, Surface based solid – liquid separations 
involving a second liquid, Dual functional Filter. 

9 

II MEMBRANE SEPARATIONS: Types and choice of Membranes, Plate and Frame, 

tubular, spiral wound and hollow fiber Membrane , Porous and non-porous membrane 

transport and Osmosis concepts , Reverse Osmosis, Nanofiltration, Ultra filtration and 
Micro filtration, Preparation of composite, inorganic membranes , MF and UF 

characterization and membrane transport , Problems and solutions based on RO, MF. 

9 

III  SEPARATION BY ADSORPTION: Types and choice of Adsorbents, Affinity 
Chromatography, Ion Exchange Chromatography and Immuno Chromatography, Recent 

Trends in Adsorption. 

9 

IV  INORGANIC SEPARATIONS: Electrophoresis, Dielectrophoresis, , Electro dialysis, 

Evaporation, Problems and solutions based on ED, PV,  Facilitated Transport, 
Membrane contactors and other membrane processes. 

9 

V OTHER TECHNIQUES: Separation involving Lyophilisation, Liquid Membranes, 

Gas separation, Membrane Distillation, zone melting, Adductive Crystallization,  
Supercritical fluid Extraction. 

9 

Total Instructional Hours 45 

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

Course 

Outcome 

CO1  Understand the Concept of Separation Process. 

CO2 Analyze key concepts of separation processes including equilibrium stages, reflux, 

countercurrent contacting, limiting cases, efficiency and mass transport effects. 

CO3  Illustrate the concept of adsorption and its application. 

CO4 Acquire Knowledge in inorganic separations for the reaction. 

CO5  Differentiate and determine various processes by performing the specific tests. 

TEXT BOOK: 

T1 Schoen, H.M., “New Chemical Engineering Separation Techniques”, Interscience Publishers,1972.  

T2 Treybal, R.E., “Mass Transfer Operations”, 3rd Edition, McGraw Hill Book Co., 1980. 

T3 B. K. Dutta, Mass Transfer and Separation Processes, PHI,2007. 

REFERENCES: 

R1 King, C. J., “Separation Processes”, Tata McGraw Hill, 1982. 

R2 M. H. Mulder, Basic Principles of Membrane Technology,Springer, 2004 

R3 Roussel, R. W., “Handbook of Separation Process Technology”, John Wiley, New York, 1987 

R4 Nakagawal, O. V., “Membrane Science and Technology”’ Marcel Dekkar, 1992. 



 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 2  1  1  2 1  2 2 2 2 2 2 2  2 2 

CO2 2  3 2  2 3 2 2 2 2 2 2 1 2 2 

CO3 2  3 2  2 3 2 2 2 2 2 2 1 2 2 

CO4 2  3 2  2 3 2 2 2 2 2 2 1 2 2 

CO5 2  3 3  2 3 2 2 2 2 2 2 1 2 2 

 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 
 

 

 

 

 

 

 

 


	2019 REGULATIONS WITH AMENDMENT
	Enrolment for B.E. / B. Tech. Honours (Specialisation in the same discipline) /
	(i) B.E. / B.Tech. Honours (specialisation in the same discipline):
	(ii) B.E. / B.Tech. Honours:
	(iii) B.E. / B.Tech. (Minor in other specialisation):


