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DEPARTMENT OF CHEMICAL ENGINEERING 

REGULATION-2022 

B.TECH. CHEMICAL ENGINEERING 

I TO VIII SEMESTERS CURRICULUM (BATCH 2022-2026) 

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

SEMESTER I 

Theory 

1. 22MA1101 Matrices and Calculus  BSC 3 1 0 4 4 40 60 100 

2. 22ME1201 Engineering Drawing ESC 1 4 0 3 5 40 60 100 

Theory with Lab Component 

3. 22HE1151 English for Engineers HSC 2 0 2 3 4 50 50 100 

4. 22PH1151 Engineering Application of Physics BSC 2 0 2 3 4 50 50 100 

5. 22IT1151 Python Programming and Practices ESC 2 0 2 3 4 50 50 100 

EEC Courses (SE/AE) 

6. 22HE1095 Universal Human Values  AEC 2 0 0 1 2 40 60 100 

7. 22HE1072 Entrepreneurship & Innovation AEC 1 0 0 1 1 100 0 100 

8. 22HE1073 Introduction to Soft skills AEC 2 0 0 1 1 100 0 100 

Mandatory Courses 

9. 22MC1093/ 

22MC1094 

தததததததததத /Heritage of 

tamil 
MC 2 0 0 0 2 0 0 0 

TOTAL 15 5 6 19 27 370 330 700 

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

SEMESTER II 

1 22MA2104 Fourier Analysis and Laplace 

Transforms 
BSC 3 1 0 4 4 40 60 100 

2 22PH2101 Basics of Material Science BSC 2 0 0 2 2 40 60 100 

3 22CY2101 Environmental Studies ESC 2 0 0 2 2 40 60 100 

4 22CH2201 Introduction to Chemical 

Engineering 

PCC 3 0 0 3 3 40 60 100 

Theory with Lab Component 

5 22CY2151 Chemistry for Engineers BSC 2 0 2 3 4 50 50 100 

6 22HE2151 Effective Technical Communication HSC 2 0 2 3 4 50 50 100 

Practical 

7. 22ME2001 Engineering Practices  ESC 0 0 4 2 4 60 40 100 

EEC Courses (SE/AE) 

8. 22HE2071 Design Thinking  AEC 1 0 2 2 3 100 0 100 

9. 22HE2072 Soft Skills and Aptitude-I SEC 1 0 0 1 1 100 0 100 

Mandatory Courses 

10. 22MC2093 NCC */NSS / YRC / Sports / Clubs 

/ Society Service -  

Enrollment  

MC All students shall enroll, on admission, in 

anyone of the personality and character 

development programmes and undergo 

training for about 100 hours 

11. 22MC2094/ 

22MC2095 
தததததததததததததததததத

ததததத/ TAMILS AND 

TECHNOLOGY 

MC 2 0 0 0 2 0 0 0 

TOTAL 18 1 10 22 29 520 380 900 

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

SEMESTER III 

Theory 

1. 22MA3107 Numerical Methods BSC 3 1 0 4 4 40 60 100 

2. 22CH3201 Chemical Process Calculations PCC 3 1 0 4 3 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 

Mandatory Courses 

11 22MC4091 Indian Constitution AC 2 0 0 0 2 100 0 100 

TOTAL 21 0 10 24 31 510 490 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. 22CH6202 Instrumental Method of Analysis PCC 3 0 0 3 3 40 60 100 

3. 22HE6101 Professional Ethics (Common) HSC 3 0 0 3 3 40 60 100 

4. 22CH63XX Professional Elective-4 PEC 3 0 0 3 3 40 60 100 

5. 22CH63XX Professional Elective-5 PEC 3 0 0 3 3 40 60 100 

6. 22XX64XX Open Elective – 1* 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. 22CH7203 Bio Chemical Engineering PCC 3 0 0 3 3 40 60 100 

4. 22CH73XX Professional Elective-6 PEC 3 0 0 3 3 40 60 100 

5. 22XX74XX Open Elective – 2* 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 Total 

Credits 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 10 12 - 67 

5 PEC - - - - 9 6 3 - 18 

6 OEC - - - - - 3 3 - 6 

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 (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  

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 

Instrumentation and Control 
OEC 3 0 0 3 3 

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 Waste to Energy Conversion 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 

OPENELECTIVE II 

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 

8 22LS7408 Cybercrime And Awareness OEC 3 0 0 3 3 

9 22LS7409 First Aid And Emergency Care OEC 3 0 0 3 3 

10 22LS7410 Business Communication 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 

Computation 

Chemical 

Engineering 

Vertical VI 

Blue Economy 

and Ocean 

Studies 

Petroleum 

Chemistry and Refining 

Fundamentals 

 

Bioenergy 

 

Biochemistry 

 

Membrane 

Separation  Process 

 

Computational 

Techniques 

 

Aquaculture and 

Fisheries Business 

Management 

Primary Refining 

Technology 

Renewable 

Energy Resources 

Bioprocess 

Technology 

Waste Water 

Treatment 

Optimization of 

Chemical 

Processes 

 

Climate-Resilient 

Coastal and Ocean 

Entrepreneurship 

Secondary Refining 

Technology 
Pinch Technology 

Fermentation & 

Bioprocessing 

Solid waste 

Management 

Process 

Modeling and 

Simulation 

 

Marine and Coastal 

Resource 

Management 

Refinery 

Advancements and 

Environmental 

Regulations 

Hydrogen and 

Fuel Cell 

Technology 

Bio separation 

& Downstream 

Processing 

Environmental 

Impact Assessment 

Pinch Analysis 

and Heat 

Exchange 

Network Design 

 

Ocean Engineering 

Petroleum Equipment 

Design 

 

Power Plant 

Engineering 

Enzyme 

Immobilisation 

Technology 

Chemical Process 

Plant Safety  

Chemical 

Process Flow 

sheeting 

Sustainable Marine 

Resources and 

Circular Economy 

Petrochemical 

Technology 

Non-Renewable 

Energy 

Sources 

Bioreactor 

Design 

Carbon Capture 

Technology 

Computational 

Fluid Dynamics 

Blue Economy 

Entrepreneurship 

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 Primary Refining Technology PEC 3 0 0 3 3 40 60 100 

3. 22CH5303 Secondary Refining Technology PEC 3 0 0 3 3 40 60 100 

4. 22CH5310 Refinery Advancements and 

Environmental Regulations 

PEC 3 0 0 3 3 40 60 100 

5. 22CH5311 Petroleum Equipment Design PEC 3 0 0 3 3 40 60 100 

6. 22CH5312 Petrochemical Technology 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. 22CH5313 Hydrogen And Fuel Cell 

Technology 
PEC 3 0 0 3 3 40 60 100 

5. 22CH5314 Power Plant Engineering PEC 3 0 0 3 3 40 60 100 

6. 22CH5315 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. 22CH5316 Bio separation & Downstream 

Processing 
PEC 3 0 0 3 3 40 60 100 

5. 22CH5317 Enzyme Immobilization 

Technology 
PEC 3 0 0 3 3 40 60 100 

6. 22CH5318 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. 22CH6301 Membrane Separation  Process PEC 3 0 0 3 3 40 60 100 

2. 22CH6302 Waste Water Treatment PEC 3 0 0 3 3 40 60 100 

3. 22CH6303 Solid waste Management PEC 3 0 0 3 3 40 60 100 

4. 22CH6304 Environmental Impact Assessment PEC 3 0 0 3 3 40 60 100 

5. 22CH6305 Chemical Process Safety  PEC 3 0 0 3 3 40 60 100 

6. 22CHXXXX Carbon Capture Technology PEC 3 0 0 3 3 40 60 100 

 

 

DETAILS OF VERTICAL V: COMPUTATIONAL  CHEMICAL ENGINEERING 

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

1. 22CH6307 Computational Techniques PEC 3 0 0 3 3 40 60 100 

2. 22CH6308 Optimization of Chemical Processes PEC 3 0 0 3 3 40 60 100 

3. 22CH6309 Process Modeling and Simulation PEC 3 0 0 3 3 40 60 100 

4. 22CH6310 Pinch Analysis and Heat Exchange 

Network Design 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6311 Chemical Process Flow sheeting PEC 3 0 0 3 3 40 60 100 

6. 22CH6312 Computational Fluid Dynamics PEC 3 0 0 3 3 40 60 100 

 

 

DETAILS OF VERTICAL VI : BLUE ECONOMY AND OCEAN STUDIES 

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

1. 22CH7301 Aquaculture and Fisheries Business 

Management 
PEC 3 0 0 3 3 40 60 100 

2. 22CH7302 Climate-Resilient Coastal and 

Ocean Entrepreneurship 
PEC 3 0 0 3 3 40 60 100 

3. 22CH7303 Marine and Coastal Resource 

Management 
PEC 3 0 0 3 3 40 60 100 

4. 22CH7304 Ocean Engineering PEC 3 0 0 3 3 40 60 100 

5. 22CH7305 Sustainable Marine Resources and 

Circular Economy 
PEC 3 0 0 3 3 40 60 100 

6. 22CH7306 Blue Economy Entrepreneurship 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 22CH5471 Introduction to Chemical Process MDC 3 0 0 3 3 

2 22CH6471 Fluid Flow Operations in Chemical 

Engineering 
MDC 3 0 0 3 3 

3 22CH6472 Fundamentals of Chemical 

Thermodynamics 
MDC 3 0 0 3 3 

4 22CH7471 Process Heat and  Mass Transfer 
MDC 3 1 0 4 4 

5 22CH7472 Reaction Engineering  
MDC 3 0 0 3 3 

6 22CH8471 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 

Analytical Instrumentation 

 

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 22CH5371 Process Flow Sheeting MDC 2 0 2 4 3 

2 22CH6371 Transport Phenomena MDC 3 1 0 3 4 

3 
22CH6372 Advanced Process 

Optimization 
MDC 

2 0 2 4 3 

4 
22CH7371 Artificial Intelligence in 

Process Engineering 
MDC 

2 0 2 4 3 

5 

22CH7372 Digital Twin and Soft 

Computing in Process 

Modelling 

MDC 

2 0 2 4 3 

6 
22CH8371 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 22CH5372 Polymer Chemistry MDC 3 0 0 3 3 

2 22CH6373 Processing Technology MDC 3 0 0 3 3 

3 22CH6374 Rubber Technology MDC 3 0 0 3 3 

4 
22CH7373 Polymer Product Design, 

Blends, and Alloys 
MDC 

3 0 0 3 3 

5 
22CH7374 Polymer Structure and 

property relationships 
MDC 

3 0 0 3 3 

6 
22CH8372 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 22CH5373 Petroleum Geology MDC 3 0 0 3 3 

2 22CH6375 Petroleum Exploration MDC 3 0 0 3 3 

3 22CH6376 Drilling Technology MDC 3 0 0 3 3 

4 
22CH7375 Petroleum Production 

Engineering 
MDC 

3 0 0 3 3 

5 
22CH7376 Petroleum Reservoir 

Engineering 
MDC 

3 0 0 3 3 

6 22CH8373 Offshore Engineering MDC 3 0 0 3 3 

 

 

 

 

 

 

 

 



B Tech (Hons) Chemical Engineering with Specialization in ANALYTICAL INSTRUMENTATION 

S No 
Course 

Code 
Course Title Category 

Periods Per 

week 

Total 

Contact 

Periods 

Credits 

L  T P 

1 
22CH5374 Principles of Mass 

Spectrometry 
MDC 

3 0 0 3 3 

2 
22CH6377 Advanced Analytical 

Separation Techniques 
MDC 

3 0 0 3 3 

3 
22CH6378 Advanced Spectrometry: 

ICP-MS and LC-MS 
MDC 

3 0 0 3 4 

4 

22CH7377 Instruments for Morphology 

and Structural 

Characterization  

MDC 

3 0 0 3 3 

5 
22CH7378 Statistical Analysis and Data 

Processing  (Lab) 
MDC 

3 0 0 4 2 

6 
22CH8374 Troubleshooting Analytical 

Methods and Instruments 
MDC 

3 0 0 3 3 
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DEPARTMENT OF CHEMICAL ENGINEERING 

REGULATION-2022 

FOR STUDENTS ADMITTED 2024-25 ONWARDS 

B.TECH. CHEMICAL ENGINEERING 

I TO VIII SEMESTERS CURRICULUM 

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

SEMESTER I 

Theory 

1. 22MA1101 Matrices and Calculus  BSC 3 1 0 4 4 40 60 100 

Theory with Lab Component 

2 22HE1151 English for Engineers HSC 2 0 2 3 4 50 50 100 

3 22PH1151 Elements of Physical Science BSC 2 0 2 3 4 50 50 100 

4 22IT1151 Python Programming and Practices ESC 2 0 2 3 4 50 50 100 

5 22CH1251 Introduction to Chemical 

Engineering 

ESC 2 0 2 3 4 50 50 100 

EEC Courses (SE/AE) 

6 22HE1072 Entrepreneurship & Innovation AEC 1 0 0 1 1 100 0 100 

7 22HE1073 Introduction to Soft skills SEC 2 0 0 0 1 100 0 100 

Mandatory Courses 

8 22MC1093/ 

22MC1094 

தததததததததத    / HERITAGE 

OF TAMIL 
MC 2 0 0 1 2 40 60 100 

9 22HE1071 Universal Human Values  MC 2 0 0 0 2 100 0 100 

TOTAL 15 5 6 18 26 580 320 900 

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

SEMESTER II 

1 22MA2104 Fourier Analysis and Laplace 

Transforms 
BSC 3 1 0 4 4 40 60 100 

2 22CH2203 Sustainable Practices in Chemical 

Engineering 
BSC 2 0 0 2 3 40 60 100 

3 22CY2101 Environmental Studies ESC 2 0 0 2 3 40 60 100 

4 22CH2204 Principles of Chemical Engineering PCC 3 0 0 3 3 40 60 100 

Theory with Lab Component 

5 22CY2151 Chemistry for Engineers BSC 2 0 2 3 4 50 50 100 

6 22HE2151 Effective Technical Communication HSC 2 0 2 3 4 50 50 100 

Practical 

7. 22ME2001 Engineering Practices  ESC 0 0 4 2 4 60 40 100 

EEC Courses (SE/AE) 

8. 22HE2071 Design Thinking  AEC 1 0 2 2 3 100 0 100 

9. 22HE2072 Soft Skills and Aptitude SEC 1 0 0 1 1 100 0 100 

Mandatory Courses 

10. 22MC2093 NCC */NSS / YRC / Sports / Clubs 

/ Society Service -  

Enrollment  

MC All students shall enroll, on admission, in 

anyone of the personality and character 

development programmes and undergo 

training for about 80 hours 

11. 22MC2094/ 

22MC2095 

தததததததததததததததததத

ததததத/ TAMILS AND 

TECHNOLOGY 

MC 2 0 0 1 2 40 60 100 

TOTAL 18 1 10 23 29 560 440 1000 



 

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

SEMESTER III 

Theory 

1. 22MA3107 Numerical Methods BSC 3 1 0 4 4 40 60 100 

2. 22CH3201 Chemical Process Calculations PCC 3 1 0 4 3 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 Courses 

10. 22MC3091 Essence of Indian tradition 

knowledge 

MC 
2 0 0 0 2 100 0 

100 

TOTAL 17 2 12 25 32 580 420 1000 

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 

6. 22EE4205 Basics of Electrical &Electronics 

Engineering 

ESC 2 0 0 2 3 40 60 100 

Theory with Lab Component 

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 

Mandatory Courses 

11 22MC4091 Indian Constitution AC 2 0 0 0 2 100 0 100 

TOTAL 21 0 10 24 31 510 490 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. 22CH6202 Instrumental Method of Analysis PCC 3 0 0 3 3 40 60 100 

3. 22HE6101 Professional Ethics (Common) HSC 3 0 0 3 3 40 60 100 

4. 22CH63XX Professional Elective-4 PEC 3 0 0 3 3 40 60 100 

5. 22CH63XX Professional Elective-5 PEC 3 0 0 3 3 40 60 100 

6. 22XX64XX Open Elective – 1* 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. 22CH7203 Bio Chemical Engineering PCC 3 0 0 3 3 40 60 100 

4. 22CH73XX Professional Elective-6 PEC 3 0 0 3 3 40 60 100 

5. 22XX74XX Open Elective – 2* 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 10 12 - 67 

5 PEC - - - - 9 6 3 - 18 

6 OEC - - - - - 3 3 - 6 

7 EEC 3 3 3 1 1 2 2 10 25 

8 MC 🗸 🗸        

Total 19 19 22 25 24 21 24 20 10 

 

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 

Instrumentation and Control 
OEC 3 0 0 3 3 

9 22EI6402 Graphical Programming using OEC 3 0 0 3 3 



Virtual Instrumentation 

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 Waste to Energy Conversion  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 Biomass Conversion and Bio 

refinery 

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 

Computation

al Chemical 

Engineering 

Vertical VI 

Chemical Plant 

Design 

Petroleum 

Chemistry and Refining 
Fundamentals 

 

Bioenergy 

 

Biochemistry 

 

Membrane 
Separation Process 

 

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 

Analysis 

Computational 
Fluid Dynamics 

Process Plant 
Utilities 



Sources 

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 Primary Refining Technology PEC 3 0 0 3 3 40 60 100 

3. 22CH5303 Secondary Refining Technology PEC 3 0 0 3 3 40 60 100 

4. 22CH5310 Refinery Advancements and 

Environmental Regulations 

PEC 3 0 0 3 3 40 60 100 

5. 22CH5311 Petroleum Equipment Design PEC 3 0 0 3 3 40 60 100 

6. 22CH5312 Petrochemical Technology 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. 22CH5313 Hydrogen And Fuel Cell 

Technology 
PEC 3 0 0 3 3 40 60 100 

5. 22CH5314 Power Plant Engineering PEC 3 0 0 3 3 40 60 100 

6. 22CH5315 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. 22CH5316 Bio separation & Downstream 

Processing 
PEC 3 0 0 3 3 40 60 100 

5. 22CH5317 Enzyme Immobilisation 

Technology 
PEC 3 0 0 3 3 40 60 100 

6. 22CH5318 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. 22CH6301 Membrane Separation Process PEC 3 0 0 3 3 40 60 100 

2. 22CH6302 Waste Water Treatment PEC 3 0 0 3 3 40 60 100 

3. 22CH6303 Solid waste Management PEC 3 0 0 3 3 40 60 100 

4. 22CH6304 Environmental Impact Assessment PEC 3 0 0 3 3 40 60 100 

5. 22CH6305 Process Safety Management PEC 3 0 0 3 3 40 60 100 

6. 22CH6306 Risk and HAZOP Analysis PEC 3 0 0 3 3 40 60 100 

 

 

DETAILS OF VERTICAL V: COMPUTATIONAL CHEMICAL ENGINEERING 

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

1. 22CH6307 Computational Techniques PEC 3 0 0 3 3 40 60 100 

2. 22CH6308 Optimization of Chemical Processes PEC 3 0 0 3 3 40 60 100 

3. 22CH6309 Process Modeling and Simulation PEC 3 0 0 3 3 40 60 100 

4. 22CH6310 Pinch Analysis and Heat Exchange 

Network Design 
PEC 3 0 0 3 3 40 60 100 

5. 22CH6311 Chemical Process Flow sheeting PEC 3 0 0 3 3 40 60 100 

6. 22CH6312 Computational Fluid Dynamics PEC 3 0 0 3 3 40 60 100 

 

 



 

 

 

 

DETAILS OF VERTICAL VI : CHEMICAL PLANT DESIGN 

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

1. 22CH7301 Chemical Plant Design PEC 3 0 0 3 3 40 60 100 

2. 22CH7302 Plant Layout PEC 3 0 0 3 3 40 60 100 

3. 22CH7303 Design Safety PEC 3 0 0 3 3 40 60 100 

4. 22CH7304 Material Selection PEC 3 0 0 3 3 40 60 100 

5. 22CH7305 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 22CH5471 Introduction to Chemical Process MDC 3 0 0 3 3 

2 22CH6471 Fluid Flow Operations in Chemical 

Engineering 
MDC 3 0 0 3 3 

3 22CH6472 Fundamentals of Chemical 

Thermodynamics 
MDC 3 0 0 3 3 

4 22CH7471 Process Heat and  Mass Transfer 
MDC 3 1 0 4 4 

5 22CH7472 Reaction Engineering  
MDC 3 0 0 3 3 

6 22CH8471 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 22CH5371 Process Flow Sheeting MDC 2 0 2 4 3 

2 22CH6371 Transport Phenomena MDC 3 1 0 3 4 

3 
22CH6372 Advanced Process 

Optimization 
MDC 

2 0 2 4 3 

4 
22CH7371 Artificial Intelligence in 

Process Engineering 
MDC 

2 0 2 4 3 

5 

22CH7372 Digital Twin and Soft 

Computing in Process 

Modeling 

MDC 

2 0 2 4 3 

6 
22CH8371 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 22CH5372 Polymer Chemistry MDC 3 0 0 3 3 

2 22CH6373 Processing Technology MDC 3 0 0 3 3 

3 22CH6374 Rubber Technology MDC 3 0 0 3 3 

4 
22CH7373 Polymer Product Design, 

Blends, and Alloys 
MDC 

3 0 0 3 3 

5 
22CH7374 Polymer Structure and 

property relationships 
MDC 

3 0 0 3 3 

6 
22CH8372 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 22CH5373 Petroleum Geology MDC 3 0 0 3 3 

2 22CH6375 Petroleum Exploration MDC 3 0 0 3 3 

3 22CH6376 Drilling Technology MDC 3 0 0 3 3 

4 
22CH7375 Petroleum Production 

Engineering 
MDC 

3 0 0 3 3 

5 
22CH7376 Petroleum Reservoir 

Engineering 
MDC 

3 0 0 3 3 

6 22CH8373 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 
22CH5374 Principles of Mass 

Spectrometry 
MDC 

3 0 0 3 3 

2 
22CH6377 Advanced Analytical 

Separation Techniques 
MDC 

3 0 0 3 3 

3 
22CH6378 Advanced Spectrometry: 

ICP-MS and LC-MS 
MDC 

3 0 0 3 4 

4 

22CH7377 Instruments for Morphology 

and Structural 

Characterization  

MDC 

3 0 0 3 3 

5 
22CH7378 Statistical Analysis and Data 

Processing  (Lab) 
MDC 

3 0 0 4 2 

6 
22CH8374 Troubleshooting Analytical 

Methods and Instruments 
MDC 

3 0 0 3 3 

 

 































 





 











 



























































 

 

 

 

 

 





 

 

 

 

 

 





 

 

 

 

 

 





 

 

 

 

 

 





 

 

 

 

 

 







 

 

 

 

 

 





 

 

 

 

 

 









 

 

 

 

 

 





 

 

 

 

 

 





 

 

 

 

 

 





 

 

 







 

 

 





 

 

 





























 

Programme 
Course 

Code 
Name of the Course L T P C 

B.TECH. 22CH5201 MASS TRANSFER OPERATIONS- II 3 0 0 3 

Course 

Objective 

The student should be able to 
1. Examine the 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. 

2. Illustrate the process aspects and equipment used in the operations like ion exchange, extraction 
and leaching. 

3. Analyze the separation of chemical components in distillation columns and adsorbers. 

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. 

9 

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. 

9 

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. 

9 

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. 

9 

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. 

9 

Total Instructional Hours 45 

Course 

Outcome 

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 Illustrate 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 BOOK: 
T1 Treybal, R.E., “Mass Transfer Operations “, 3rd Edn., McGraw-Hill, 1981. 
T2 Geankoplis, C.J., “Transport Processes and Unit Operations”, 4th Edition, Prentice Hall Inc., New Jersey, 2003. 

T3 Geankoplis C.J., “Transport Processes and Separation Process Principles”, 4 th Edition, Prentice-Hall of India, 
New Delhi, 2005. 

REFERENCES: 
R1 McCabe, W.L., Smith, J.C., and Harriot, P., “Unit Operations in Chemical Engineering”, 7th Edn., McGraw-Hill, 

2005. 
R2 Seader, J.D. and E.J. Henley, “Separation Process Principles”, 2nd Ed., John Wiley,2006. 
R3 King,C.J.,“SeparationProcesses“,2ndEdn.,TataMcGraw-Hill1980. 
R4 Wankat, P., “Equilibrium Stage Separations”, Prentice Hall, 1993. 

 

 

 



CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 2 3 1      1 1   3 3 1 

CO2 3 3 3 1     1 1   2 3  

CO3 2 3 2 1     1 1    3 2 

CO4 2 2 3 1     2 1   2 2 3 

CO5 3 2 2 1     2 1    3 3 

 

 

 
 

 

 



 





 

 

 

 



 

 

 



 





 

 

 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 





 

 

 

 











Programme 

TI 

T2 
T3 

Course 
Outcome 

B.TECH. 

RI 

Course 

Objective 

R2 

Unit 

R3 

III 

R4 

V 

TEXT BOOK: 

Code 
22CH5306 
The student should be able to 
1. 

2. 

Course 

3. 

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

INTRODUCTION: Thermodynamic revicw of thc process, Pinch (Conccpt. significance of 
pinch, pinch in grid representation. Threshold problems, capital cost implication of thc pinch 
TARGETING: Heat cxchanger networks. cnergy targeting, arca targeting. unit targeting. 
shell targeting, cost targeting, super targeting, and continuous targeting. 

CO1 

PINCH METHODOLOGY: Problem reprcscntation. temperature cnthalpy diagram, simple 
match matrix. Heat content diagram, Temperature interval diagram. 

CO2 

NEW COURSES 

PINCH DESIGN AND OPTIMIZATION: Networks for maximum energy recovery. Pinch 
design method, Flexibility criteria of the pinch, CP table, heuristics, optimization of heat 
exchanger network: optimality for a minimum area network. 

CO3 

Name of the Coursc 

ENERGY AND RESOURCE ANALYSIS OF VARIOUS PROCESSES: Batch process, 
distillation process, evaporation process, reaction process, process using mass separating agen 

CO4 

REFERENCES: 

PINCH TECHNOLOGY 

Learn the Concept and fundamentals of Pinch prOccSs. 
Examine how cach Pinch methodology works. 

Apply cach resource analysis of various processes. 
Description 

COS 

Understand the pinch concept and process thermodynamics. 
ldentify minimum energy targets. 

T 

) 

Classify different choices and constraint during heat exchange networking. 

Analyze the concepts in various chenical processes. 

Total Instructional Hours 

Prasad, R., "Petroleum Refining Technology", Khanna Publishers, New Delhi, 2000. 
V. Uday Shenoy" Heat Exchanger network synthesis" Gulf Publishing Co, USA, 1995. 

Chairfman, Boardof Studies 

Chairmnan - BoS 
OHE - HICET 

Apply strategies for retrofitting existing process plant, integration of energy demands of 

multiple processes 

A9EMIC 

P 

J. H. Gary, H. Hanwerk and M. J. Kaiser, Petroleum Refining Technology anú Economics, CRC Press, Sth 

Edition, 2007. 

GOUNC 

Instructional 
Hours 

45 

D.W. Linnhoff et al., "User Guide on Process Integration for the efficient use of Energy",Institution of 

Chemical Engineers, U.K.., 1994. 
James M. Douglas "Conceptual Design of Chemical Process", McGraw Hill, New York, 1988. 

Anil Kumar, "Chemical Process Synthesis and Engineering Design", Tata McGraw Hill New Delhi, 1977. 

Wayne C. Edmister, "Applied Hydrocarbon Thermodyramics", Gulf Publishing Co., 2nd edition, 1988 

Dean -Academics 

Dean (Academics) 
HiCET 



 

 

 

 



TI 

T2 
T3 

Programme 

RI 

B.TECH. 

Outcome 

R2 

Course 

Objective 

R3 

Unit 

R4 

II 

JV 

Course 

Coure 

Code 
22CH5307 

TEXT 

The student should be able to 

1. 

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

Lcarn the fundamentals of Biochemical Proccsses and Biomolccules. 
2. Examine the Structure and propertics of Inportant Biomolecules 

INTRODUCTION TO BIOMOLECULES -CARBOHYDRATES: 
of organic chemistry. role of carbon. types of functional groups, chemical, nature of water, 
pH and biological buffers, bio molccules structure and properties of Carbohydrates (mono, 
di. olhgo & polysaccharides) Proteoglycans. glucosaminoglycans mutarotation. glycos1dic 
bond. reactions of monosaccharides, reducing sugars. 
STRUCTURE AND PROPERTIES OF OTHER BIOMOLECULES : Structure and 

propertics of Important Biomolccules. 

3. Ilustrate the Functions of Proteins, Enzymes, introduction to biocatalysts, metabolic pahways. 
Description 

Lipids: fatty acids, glycerol, saponification, iodination, hydrogenation. phospholip1ds, 
glycolipids, sphingolipids, cholesterol, steroids, prostaglandins. 

REFERENCES: 

Name of the Course 

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

BIOCHEMISTRY 

METABOLISM CONCEPTS AND CARBOHYDRATE METABOLISM : Functions 
of Proteins, Enzymes, introduction to biocatalysts, nmetabolic pathways, primary and 
secondary metabolites. Interconnection of pathways and metabolic regulation. Glycolysis, 
TCA cycle. gluconeogenesis, pentose phosphate shunt & glyoxalate shunt. 
INTERMEDIARY METABOLISM AND REGULATION: Fatty acid synthesis and 
oxidation, reactions of amino acids, deamination, transamination and decarboxylation, urea 

cycle, Bioenergetics - High energy compounds, electronegative potential of compounds. 
respiratory chain, ATP cycle, calculation of ATP yield during oxidation of glucose and fatty 
lacids. 
PROTEIN TRANSPORT AND DEGRADATION: Protein targeting, signal sequence, 
secretion; Folding, Chaperone and targeting of organelle proteins, Protein degradation. 
receptor-mediated endocytosis, turnover. 

COI 
CO2 
CO3 

CO4 
COS 

Basic principles 

Acquires knowledge on basic concepts on carbohydrates 
Understand the concepts of proteins 
Ilustrate the knowledge on importance of nucleic acids. 
Analyze the knowledge on lipids. 

Total Instructional Hours 

Apply the concepts on intermediary metabolism and their pathways. 

Chairman, Board ofLStudies 
Chalronan - BoS 
:OHE -HICET 

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

P 

Murray, R.K., etal "Harper's Ilustrated Biochemistry'", 3 1st Edition, McGraw-Hil, 2018. 
Voet, D. and Voet, J.G., "Biochemistry", 4th Edition, John Wiley & Sons lnc..2010. 

CADEAlC cOUNC 

) 

Lehninger Principles of Biochemistry 6th Edition by David L. Nelson, Michael M. Cox W.H.Freeman and 
Company 2017 

Ci 

Satyanarayana, U. and U. Chakerapani, *Biochemistry" 3rd Rev. Edition, Books & Allied (P) LId., 2006. 
Rastogi, S.C. "Biochemistry" 2 nd Edition, Tata McGraw-Hill, 2003. 

Instructional 
Hours 

Outlines of Biochemistry, Sth Edition: By E E Conn, P K Stumpt, G Bruening and R Y Doi. pp 693. John 
Wiley and Sons, New York. 1987. 

3 

9 

45 

Dean - Academies 
Dean (Academics) 

HiCET 

B0OK: 



 

 

 

 



TI 

T2 
T3 

Course 

Outcome 

Programme 

RI 

B.TECH. 

R2 

Course 
Objective 

Unit 

TEXT BOOK: 

R3 

III 

R4 

IV 

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

Course 
Code 

22CH5308 
The student should be able to 

2 

1. Understand the fundamentals of bioproccsscs 

REFERENCES: 

Examine the production process of biomolecules 
3 Apply thc strong foundation in biorcactors. 

Name of the Course 

COi 

BIOPROCESS TECINOLOGY 

INTRODUCTION TO BIOPROCESS: Biologists and Engincers, comparison of chemical 
and biochemical processing overvicw of biological basics, About cells and its growth. the 
stoichiometry of microbial growth and product Bioproccsses: Regulatory Constraints 
MEDIA FORMULATION AND DEVELOPMENT: Mclia formulation. Media 

Sterilization: Methods of heat sterilization of media, thermal death kinetics, design criteria, 
batch and continuous sterilization. Air Sterilization: Methods of air sterilization, mechanism 
of air sterilization, solid and liquid handling. Industrially fernented broth 
UNDERSTANDING BIOREACTORS: Purpose and importance of biorcactors, 
Classification of bioreactors, biorcactors for animal cells, bioreactors for plant cclls. 
biorcactors for immobilized cells. operations of biorcactors, stirred tank rcactor. plug flow 
reactor (PFR), fluidizcd bed reactor, bubble column, airlift reactor, Agitation, and Acration: 
Mechanical agitation. power consumption in agitation, bubble aeration, biorcactors for waste 
management 

CO2 
CO3 
CO4 

TRANSPORT PROCESSES: Diffusivity and mechanism of mass transfer - derivation of 
the equations of mass transport by diffusion-stationary and unsteady mass transport by 
diffusion, mass transfer coefficient, macroscopic balances for mass transport. Mechanisms 
and applications of heat transfer-mode of heat transfer-conduction, convection and radiation 

BIOETHICS AND BIOSAFETY: Introduction to Bioethics. Social and ethical issues, the 
process of biotechnology involved in generating new forms of life for informed decision 
making, Definition of Biosafety. Biosafety for human health and environment. Social and 
ethical issues. Use of genetically modified organisms and their release into the environment. 

Total Instructional Hours 

COS 

Deseription 

Understand the fundamental knowledge on bioprocess technology 
Learn the the production prOcess of biomolecules. 
Gather knowledge on the operations of bioreactors and their purposes 
|llustrate the transportation processes in reactors and their behaviors 

Apply knowledge on the biosafety and information on bioethics. 

H. W. BIanch and D. S. Clark, Biochemical Engineering, Marcel, Dekker Inc., 1996. 

3 

Chairman Boardof Studies 
Chalrman -Bo8 

OHE - HICET 

T 

Bailey, J. E., and D. F. Ollis. Biochemical Engineering Fundamentals. 2nd ed. New York, McGraw-Hill, 
1986. 

SIDusTH 

Murray, R.K., etal "Harper's Illustrated Biochemistry", 3Ist Edition, McGraw-Hill, 2018. Voet, D. and Voet, J.G., "Biochemistry", 4th Edition, John Wiley & Sons Inc.,2010. 

Pauline M. Doran. Bioprocess Engineering Principles. 2nd ed. Elsevier Science & Technology Books. 1995 

CADEMIC COUNC 

Instructional 
Hours 

WCoLLEO 

Transport Phenomena, by Bird R.B., Steward W.E., and Lightfoot E.N, John Wiley & sons, Inc., New York. 
2002 

OF ENGS 

9 

CJ Geankoplis, Transport Processes and Separation Processes Principles, 4th Edition, New Jersey, PHI Publishers, 2010 

9 

9 

45 

DeanAcademics 

Dean (Academics) 
HiCET 



 

 

 

 



Programme 
B.TECH. 

Course 

Objective 

TI 

T2 

Course 
Outcome 

T3 

Unit 

RI 

III 

R2 

IV 

R3 

V 

R4 

TEXT BOOK: 

Code 
22CH5309 

The student should be able to 
1. 

2. 
3. 

Course 

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

Name of the Course 

FERMENTATION AND BIOPROCESSING 

Understand the fermentation and its kinctics, 

FERMENTATION PROCESSES: Importance of fermentation, Fermentation and redox 

potential, solid-1liquid fermentation, solid state fermentation, Kinctics of fermentations, 
Biosensors for fermentations, Production proccsses in fermentation. 

CO1 

Examine the structural, functional propcrties of microbcs. 
Design fermentcr with auxiliarics. 

MICROOBIAL GROWTH KINETICS: Divcrsity of patterns of microbial growth in situ 

land ex situ, Microbial growth under homogeneous conditions, Heterogeneous microbial 

CO2 
CO3 
CO4 
COS 

REFERENCES: 

DESIGN OF FERMENTERS: Fermentation proccsscs and micrOorganisms, Kinctics and 

stoichiometry, Mass balances and design for batch, continuous and fcd-batch reactors, 
Comparison of batch, continuous and fed-bateh rcactors. Heat generation and heat balances, 
examples of industrial fermentation processes 
INSTRUMENTATION AND CONTROL: 
Automation � Temperature, Gas Flowrate, Liquid Flowrate, Off Gas Analysis, pi, Dissolved 

Oxygen, Pressure, Foam Level, Stirring, Redox Potential, Advanced Instrumentation for 
Bioprocess Control and Automation 

Description 

FERMENTATION AND COMMODITY PRODUCTS: Engincering of Secretory 

Pathways. production of heterologous proteins, fungal, ycast fermentation of industrial 
products. 

3 

|Understand the structural, functional properties of microbes. 
Learn the the growth kinetics of microorganisms. 

Common Instruments for Process 

Gather knowledge on the operations of bioreactors and their purposes 

Essentials in Fermentation Technology, Aydin Berenjian, Springer ,2019. 

Total Instructional Hours 

Board of Sui 
OHE-HICET 

Apply knowledge on the operation of control systems in fermentation and bioprocess industry. 

Acquire knowledge on the commodity, fermentation production and their production 
pathways 

Principles of Fermentation Technology (Second Edition), Peter F. Stanbury, Allan Whitaker and Stephen J. 
Hall, Pergamon, 1995. 

3 

Instructional 

Hours 

Pauline M. Doran. Bioprocess Engineering Principles. 2nd ed. Elsevier Science & Technology Books. 1995 

BcADEM 

LESES 

45 

Fermentation and Biochemical Engineering Handbook; Editors-in-Chief: Henry C. Vogel and Celeste M. 
Todaro, Third Edition, Elsevier, 2014 
Fermentation Biotechnology: Principles, Processes, and Products (Prentice Hall advanced references series). 
Owen P. Ward, Prentice Hal, 1989 
Anil Kumar, *Chemical Process Synthesis and Engineering Design", Tata MeGraw Hill New Delhi, 1977. 
Wayne C. Edmister, "Applied Hydrocarbon Thermodynamics", Gulf Publishing Co.. 2nd edition, 1988 

Dea-Academies 
Dean (Academics) 

HiCET 

growth. Growth kinetics, Derivation of mathematical modcls, and identification 



 

 

 

 



Programme 

B.TECH. 

Course 

Objective 

TI 

T2 
T3 

Unit 

RI 

III 

R2 

IV 

R3 

TEXT BOOK: 

R4 

Code 
22CHS310 
The student should be able to 

Course 

2. 

Course CO2 
Outcome 

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

Examine the Sampling of pollutants, Meteorology and air pollution, Atmospheric stab1lity 
3. Analyze the dispcrsion and Prediction of air quality. 

INTRODUCTION: ntroduction to Air Quality: An Overview of the Clean Air Act 

Amendments; Air Pollution Regulatory Framcwork - Regulatory System Laws and 

Regulations � Clcan air Act �. Ambicnt Air Quality Standards in India: Propertics of Air 
Pollutants; Sources and effccts of air pollution. 

PARTICULATE AIR POLLUTION: Particle Collection mechanisms fluid particle 

Dynamics - Particle size Distribution - Eficicncy -Gravity Settling chambers Cyclones 

EFFECTS OF AIR POLLUTION: Effccts of Air Pollution on human beings, plants and 

animals and Propcrties. Global Effects-Grccn housc cffect, Ozone depletion, heat island, dust 

storms, Automobile pollution sources and control, Photochemical smog. Future engines and 

fuels 

Name of the Course 

AIR POLLUTION CONTROL: Air Pollution control- at source-cquipments for control of 

air pollution-For particulate matter-Settling chanbers-Fabric filters-Scrubbers-Cyclones 

Electrostatic precipitators, For Gaseous pollutants-control by absorption-adsorption 

scrubbers-secondary combustion after burners, Working principles advantages and 

disadvantages. 

COI 

AIR POLLUTION ENGINEERING 

Learn about Air Pollution, cffects of air pollution, Glohbal cffects 

AIR QUALITY SAMPLING AND MONITORING: 

REFERENCES: 

Stack sampling, instrumentation 

and methods of analysis of SO2, CO cetc, legislation for control of air pollution and automobil 

Dollution. 

CO3 

CO4 

Deseription 

COS 

Control the air pollution in industries using various equipments. 

Understand the nature and characteristics of air pollutants, and basic concepts of air quality 

standards. 
|ldentify, formulate and solve air pollution problems using air pollution control devices to meet 

applicable standards. 

P 

Gather knowledge on the Effects of Air Pollution on human beings, plants and animals and 

Properties. 

|Acquire knowledge on the Stack sampling, instrumentation and methods of analysis 

David, H.F., Liu, Bela G., Liptak Air Pollution, Lweis Publishers, 2000. 

hairman, Bbard of Studies 
CiRIrman - BoS 
OHE - HICET 

Total Instructional Hours 

Stern, A.C.. Air Pollution (Vol.I � Vol.VIII), Academic Press, 2006. 

H.S. Peavy, D.R. Row & G. Tchobanoglous, Environmental Engineering, Mc Graw Hill lnternational Edition 

Anjaneyulu, Y., Air Pollution and Control Technologies, Allied Publishers (P) Ltd., India, 2002. 

Wang, L.K., Parelra, N.C., Hung, Y.T., Air Pollution Control Engineering, Tokyo, 2004. 

Pierce, J.J., Environmental pollution and control, Butterworth-Heinemann, 4th edn, 1997. 

ANHA 

Instructional 

Hours 

Ch¡ityan 

Heck, R.M., and Farrauto, R.J., Catalytic Air Pollution Control: Commercial Technology, 2nd Edition John 

Wiley Sons, 2012 

4N YCoLLECE 

9 

TECH 

45 

OF FO 

Dean - Açademics Dean (Academics) 
HiCET 

Elcctrostatic precipitators and Bag houses. 
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2019 REGULATIONS WITH AMENDMENT 



HindusthanCollegeofEngineering andTechnology 
(AnAutonomousInstitution, Affiliatedto AnnaUniversity,Chennai 

ApprovedbyAICTE,NewDelhi&AccreditedbyNAACwith‘A’Grade) 

ValleyCampus,PollachiHighways,Coimbatore,Tamilnadu. 

 

 

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 

 

 

 

 



61  

Programme Course Code Name of the Course L T P C 

B.Tech 
21CH7201 

PROCESS ECONOMICS AND ENGINEERING 
MANAGEMENT 

3 0 0 3 

Course 

Objectives 
 To enable the students to understand the various concepts of economics, process development, 

design consideration and cost estimation in chemical industry. 

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 

  

Upon completion of the course, students can be able to 
 CO1- Calculate the capital cost and the value of money for the complete plant    

Course 
Outcomes 

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. 

 

 

CO 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 



62  

Programme Course Code Name of the Course L T P C 

B.Tech 21CH7202 PROCESS EQUIPMENT DESIGN 3 1 0 4 

Course 

Objectives 
 Students learn to do in detail process and mechanical design and engineering drawing of 

different chemical engineering equipments. 

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I DESIGN OF HEAT EXCHANGERS: Design of double pipe heat exchangers, 

Shell and tube heat exchangers ,Condensers 

 12   

II DESIGN OF EVAPORATORS,COOLING TOWERS AND DRYERS: Design of 

single-effect evaporator, Cooling Tower, Dryers 

 12   

III DESIGN OF MASS TRANSFER EQUIMENT-: Distillation Column, Absorption 

column, Extraction Column., Adsorption column., 

 
12 

  

IV 
DESIGN OF REACTORS: CSTR,PFR 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 
  

Upon completion of the course, students can be able to 

 

Course 

Outcomes 

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. 

 

CO 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 

 

 

 

 

 

 



63  

Programme Course Code Name of the Course L T P C 

B.Tech  21CH7001 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. 

 

CO 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  21CH7002 COMPUTATIONAL FLUID DYNAMICS LAB 0 0 3 1.5 

Course 

Objectives 
 The lab involved the numerical solution of some common problems of chemical engineering and 

aim to visualize the effect of various factors on the flow of heat and mass transfer. 

S.No.   DESCRIPTION     

1. Study of fluid flow and heat transfer in mixing tee.     

2. Study of flow mal distribution in different shapes of headers.     

3. Velocity boundary layer analysis of flow of fluid over a flat plate in laminar flow.     

4. Study of laminar and turbulent flow in pipe line.     

5. Modeling of forced convection in pipe line flows.     

6. Study of flow of fluid over air foil and effect of angle of attack.     

7. Modeling steady flow past cylinder and other geometries.     

8. Study of fluid flow and heat transfer in mixing elbow.     

9. Study the effect of roughness in turbulent flow through pipe line.     

10. Study of flow of fluid through a nozzle.     

11. Study of fluid flow in a rotating disk.     

12. Modeling motion of sphere in cylinder falling under gravity.     

   

Total Practical Hours 

 

45 

  

Course 

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

    

 Analyze fluid flow and heat transfer in mixing tees and elbows for process efficiency 

 Evaluate flow distribution in various header shapes and assess velocity boundary layers in laminar 

flow. 

 Distinguish between laminar and turbulent flow in pipelines and assess the impact of surface 

roughness. 

 Model forced convection, fluid flow over airfoils, and steady flow past cylinders and complex 

geometries. 

 Examine flow behavior in nozzles, rotating disks, and the motion of spheres in cylindrical systems 

REFERENCE BOOKS: 

1.  P.S. Ghosdastidar, Computer Simulation of Flow and Heat Transfer, Tata McGraw-Hill (1998). 

2.  Muralidhar, K.,andSundararajan,T. Computational Fluid Flow and Heat Transfer, Narosa Publishing. 
House (1995). 

3.  Ranade, V.V., Computational flow modeling for chemical reactor engineering, Academic Press (2002). 

4. Finlayson, B. A., Introduction to Chemical Engineering Computing, John Wiley & Sons, New Jersey, 

2006. 

 

CO 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 21CH5301 ENERGY TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 Students will gain knowledge about different energy sources 

    

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I ENERGY: Introduction to energy – Global energy scene – Indian energy scene - Units of energy, 
conversion factors, general classification of energy, energy crisis, energy alternatives. 

 9   

II CONVENTIONAL ENERGY: Conventional energy resources, Thermal, hydel and nuclear reactors, 
thermal, hydel and nuclear power plants, efficiency, merits and demerits of the above power plants, 

combustion processes, fluidized bed combustion. 

 
9 

  

III NON-CONVENTIONAL ENERGY: Solar energy, solar thermal systems, flat plate collectors, 
focusing collectors, solar water heating, solar cooling, solar distillation, solar refrigeration, solar dryers, 

solar pond, solar thermal power generation, solar energy application in India, energy plantations. Wind 

energy, types of windmills, types of wind rotors, Darrieus rotor and Gravian rotor, wind electric power 

generation, wind power in India, economics of wind farm, ocean wave energy conversion, ocean 

thermal energy conversion, tidal energy conversion, geothermal energy. 

 
9 

  

IV BIOMASS ENERGY: Biomass origin - Resources – Biomass estimation. Thermochemical conversion 
– Biological conversion, Chemical conversion – Hydrolysis & hydrogenation, solvolysis, biocrude, 

biodiesel power generation gasifier, biogas, integrated gasification. 

 
9 

  

V ENERGY CONSERVATION: Energy conservation - Act; Energy management importance, duties and 

responsibilities; Energy audit - Types methodology, reports, instruments. Benchmalcing and energy 
performance, material and energy balance, thermal energy management. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

 CO1- Understand about the energy and its classification     

Course 

Outcomes 

CO2- Illustrate about the conventional energy resources and its production     

CO3- Examine about non-conventional energy resources and its production     

CO4- Explain about production of biomass energy 

CO5- Understand about the energy conservation and management 

TEXT BOOKS: 

1.  Rao, S. and Parulekar, B.B., Energy Technology, Khanna Publishers, 2005. 

2.  Rai, G.D., Non-conventional Energy Sources, Khanna Publishers, New Delhi, 1984. 

3.  Energy Management, Paul W.O’Callaghan McGraw – Hill, 1993 

REFERENCE BOOKS: 

1.  Nejat Vezirog, Alternate Energy Sources, IT, McGraw Hill, New York. 

2.  El. Wakil, Power Plant Technology, Tata McGraw Hill, New York, 2002. 

3.  Sukhatme. S.P., Solar Enery - Thermal Collection and Storage, Tata McGraw hill, New Delhi, 1981. 

4.  Handbook of Energy Audit by 7th edition Albert Thumann, P.E., C.E.M & William J Younger C.E.M, 

Faiment Press 2008. 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH5302 PETROLEUM TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To make the students understand petroleum engineering principles, their application to 

petroleum and natural gas manufacturing problems. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Refinery products – Refinery Feeds – Crude distillation – 

Coking and thermal process. 

 9   

II CATALYTIC CRACKING: Catalytic Cracking - Catalytical hydro cracking – 

Hydroprocessing and Reused processing hydro treating. 

 
9 

  

III CATALYTICAL: Reforming and isomerization alkylation and polymerization – 

Product blending – Supporting processes. 

 
9 

  

IV LUBRICIATING: Lubriciating oil blending stocks petrochemical feedstocks. 
 

9 
  

V COST EVALUATION: Cost Evaluation – Economic evaluation of petroleum 

reused and refineries. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

CO1- Understand the basic refinery products by unit operation and process 

Course 

Outcomes 

CO2- Examine about the process of catalytic cracking and hydro treating for the production of 
petroleum products 

CO3- Illustrate about the catalytical process of petroleum products production    

CO4- Determine the lubrication of petroleum feed stock 

CO5- Understand the cost evaluation process in petroleum refineries 

TEXT BOOKS: 

1. Petroleum Refining: Technology and economics CRC Press V Edition 2007 J.CH Garry, Hardward G.E 

and M.J.Kaiser. 
2.  Nelson, W. L., “Petroleum Refinery Engineering”, 4th Edition., McGraw Hill, New York,1985. 

REFERENCE BOOKS: 

1. Modern Petroleum Technology Upstream Vol I A.G. Lucas Hurley Edition 2002. 

2. Wiseman. P., "Petrochemicals", UMIST Series in Science and Technology, John Wiley & Sons,1986. 

3. Bhaskara Rao, B. K. “A Text on Petrochemicals”, 1st Edition, Khanna Publishers, New Delhi, 1987. 

4. Bhaskara Rao, B. K., “Modern Petroleum Refining Processes”, 2nd Edition, Oxford and IBH Publishing 
Company, New Delhi, 1990. 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH5303 ELECTROCHEMICAL ENGINEERING 3 0 0 3 

Course 

Objectives 
 Students will gain knowledge about electrochemical process and its application. 

   

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I REVIEW BASICS OF ELECTROCHEMISTRY: Faraday’s law - Nernst potential –Galvanic cells 
– Polarography, The electrical double layer: 94It’s role in electrochemical processes –Electrocapillary 

curve – Helmoltz layer – Guoy – Steven’s layer – fields at the interface. 

 9   

II MASS  TRANSFER  IN  ELECTROCHEMICAL  SYSTEMS:  Diffusion 

controlled electrochemical reaction – the importance of convention and the concept of limiting current. 
over potential, primary-secondary current distribution – rotating disc electrode. 

 
9 

  

III INTRODUCTION TO CORROSION: Series, corrosion theories derivation of potential-current 

relations of activities controlled and diffusion controlled corrosion process. Potential-pH diagram, 

Forms of corrosion- definition, factors and control methods of various forms of corrosion-corrosion 

control measures- industrial boiler water corrosion control – protective coatings –Vapor phase inhibitors 
– cathodic protection, sacrificial anodes – Paint removers. 

 
9 

  

IV ELECTRO DEPOSITION : electro refining – electroforming – electro polishing – anodizing – 
Selective solar coatings, Primary and secondary batteries – types of batteries, Fuel cells. 

 
9 

  

V ELECTRODES   USED   IN   DIFFERENT   ELECTROCHEMICAL 

INDUSTRIES: Metals-Graphite – Lead dioxide – Titanium substrate insoluble electrodes – Iron oxide 
– semi conducting type etc. Metal finishing-cell design. types of electrochemical reactors, batch cell, 

fluidized bed electrochemical reactor, filter press cell, Swiss roll cell, plug flow cell, design equation, 

figures of merits of different type of electrochemical reactors. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

 CO1- Understand the basic electrochemistry     

Course 

Outcomes 

CO2- Understand the diffusion transfer in electrochemical systems     

CO3- Understand the corrosion formation and control measures     

CO4- Understand the process of electro plating and fuel cells 

CO5- Understand the various types of electrodes in electrochemical industries 

TEXT BOOKS: 

1.  Picket, “ Electrochemical Engineering”, Prentice Hall. 1977. 

2.  Newman, J. S., “ Electrochemical systems”, Prentice Hall, 1973. 

REFERENCE BOOKS: 

1.  Barak, M. and Stevenge, U. K., “ Electrochemical Power Sources - Primary and Secondary Batteries” 
1980. 

2.  Mantell, C., “Electrochemical Engineering”, McGraw Hill, 1972. 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH5304 POLYMER TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To enable the students to compute molecular weight averages from the molecular weight distribution, 

Condensation polymerization and transition in polymers. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: History of Macromolecules – structure of natural products like cellulose, 

rubber,proteins – concepts of macro molecules – Staudinger’s theory of macromolecules – difference 
between simple organic molecules and macromolecules. 

9 

II ADDITION POLYMERIZATION: Chemistry of Olefins and Dienes – double bonds – Chemistry of 

free radicals – monomers – functionality – Polymerization: Initiation – types of initiation – free radical 
polymerization – cationic polymerization – anionic polymerization – coordination polymerization 

9 

III CONDENSATION POLYMERIZATION: Simple condensation reactions – Extension of 

condensation reactions to polymer synthesis – functional group reactivity – polycondensation – kinetics 

of polycondensation- Carother’s equation – Linear polymers by polycondensation – Interfacial 

polymerization – crosslinked polymers by condensation – gel point. 

9 

IV MOLECULAR WEIGHTS OF POLYMERS: Difference in molecular weights between simple 

molecules and polymers – number average and weight average molecular weights – Degree of 
polymerization and molecular weight – molecular weight distribution – Polydispersity – molecular 

weight determination.  

9 

V TRANSITIONS IN POLYMERS: First and second order transitions – Glass transition, Tg – multiple 

transitions in polymers – experimental study – significance of transition temperatures – crystallinity in 

polymers – effect of crystallization – in polymers – factors affecting. 

9 

   Total Instructional Hours 45 

Upon completion of the course, students can be able to 

 CO1- Understand about the various macromolecules and its difference with organic molecules  

Course 

Outcomes 

CO2- Understand about the initiation of addition polymerization and its types     

CO3- Understand about condensation polymerization reaction for polymer synthesis    

CO4- Understand the molecular distribution and the methods of determination 

CO5- Understand the transition in polymers and crystallization process 

TEXT BOOKS: 

1.  Billmeyer.F.W.,Jr, Text Book of Polymer Science, Ed. Wiley-Interscience, 1984. 

2.  Gowariker.V.T., Viswanathan.N.V., and Sreedar.J., Polymer Science, Wiley Eastern Ltd., 1988. 

REFERENCE BOOKS: 

1.  Joel,R.F; Polymer Science and Technology, Eastern Economy Edition, 1999. 

2.  Rodriguez, F., Cohen.C., Oberic.K and Arches, L.A., Principles of Polymer Systems, 5th edition, Taylor 

and Francis. 

3.  Vishu Shah, Hand book of Plastics Testing and Failure Analysis, 3rd Edition, John-Willey &Sons, New 

York, 2007. 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH5305 FOOD TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To enable the students to learn to design processing equipments for Food Industries. 

  

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I AN OVERVIEW: General aspects of food industry; world food needs and Indian situation.  9   

II FOOD CONSTITUENTS, QUALITY AND DERIVATIVE: Constituents of 

food; quality and nutritive aspects; food additives; standards; deteriorative factors and their 

control. 

 
9 

  

III GENERAL ENGINEERING ASPECTS AND PROCESSING: Preliminary 

processing methods; conversion and preservation operations. 

 
9 

  

IV FOOD PRESERVATION METHODS: Preservation by heat and cold; dehydration; 

concentration; drying irradiation; microwave heating; sterilization and pasteurization; 

fermentation and pickling; packing methods. 

 
9 

  

V PRODUCTION AND UTILISATION OF FOOD PRODUCTS: Cereal grains; 

pulses; vegetables; fruits; spices; fats and oils; bakery; confectionery and chocolate products; 

soft and alcoholic beverages; dairy products; meat; poultry and fish products. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

 CO1- Understand the basic and general aspects of food industry     

Course 

Outcomes 

CO2-Examine  the quality standards and control of food constituents     

CO3- Illustrate the preliminary and general methods of food processing     

CO4- Categorize about the different food preservation methods 

CO5- Understand about the production of different food products and utilization 

TEXT BOOKS: 

1. Heid J.L. Joslyn M.A., Fundamentals of Food Processing Operation, The AVI publishing Co., West port 1967. 

2.  Potter N.N., Food Science, The AVI publishing Co., Westport, 1963. 

REFERENCE BOOKS: 

1.  Heldman D.R., Food Process Engineering, The AVI publishing co., 1975. 

2.  Charm S.E., The Fundamentals of Foods Engineering, The AVI Publishing Co., Westport, 1963. 

3.  Chakraverty, Amalendu, and Dhiren Sankar De. "Post harvest technology of cereals and pulses.1981. 

4.  Fellows, Peter John. Food processing technology: principles and practice. Elsevier, 2009. 

 

 

CO 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 2.0 

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

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

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

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

Avg 3.0 3.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 3.0 3.0 2.0 



70  

Programme Course Code Name of the Course L T P C 

B.Tech 21CH6301 PETROLEUM EXPLORATION AND EXPLOITATION 

TECHNIQUES 
3 0 0 3 

Course 

Objectives 
 To make the students understand the stages of oil and gas formation, exploration and production  

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I ORIGIN AND OCCURRENCE OF PETROLEUM AND SEDIMENTRARY 

ENVIRONMENT: Origin of oil – Rock cycle - Important factors that control petroleum 

occurrence – Source, cap and reservoir rocks - Oil bearing rocks - Migration and 

accumulation - Continental environment – Transitional environment – Marine environment. 

 9   

II EXPLORATION METHODS, WELL PROGNOSIS AND ECONOMIC: 

Geological exploration methods – Geophysical exploration methods – Geochemical methods 

- Prognostication – Classification of drilling locations – Economic analysis – Well 

programme – Geotechnical order. 

 
9 

  

III GEOLOGICAL STRUCTURE AND GEOLOGGING: Various traps and faults – Core 

Collection Techniques – Sample logging, Drilling time logging, Mud/Gas/Oil logging – 

Formation Evaluation Techniques using wire line well logging include – Spontaneous 

pontential logging, Natural Gamma Ray Logging, Caliber Logging, Formation Density 

Logging, Neutron Porosity logging, Sonic velocity Logging, Electrical Resistance Logging, 

etc. 

 
9 

  

IV DRILLING FLUIDS AND WORK COMPLETION: Drilling Technology - Drilling 

Fluids: Function, composition, and classification – Packer fluid – Casing packs – Cementing 

– Various well completion methods – Various stimulation methods. 

 
9 

  

V OFF – SHORE TECHNOLOGY: Seismic technology – Sniffer survey – Drilling 

technology – Off-shore rigs – Primary, secondary and enhanced oil recovery techniques and 

methods – Major well complication and Remedies. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

 CO1- Understand the origin and occurrence of petroleum     

Course 

Outcomes 

CO2- Understand the various exploration methods and economic analysis of exploration    

CO3- Understand the process of various logging based on various geological structure    

CO4- Understand the process of drilling for well completion and different stimulation methods 

CO5- Understand the process various off-shore technology oil recovery techniques 

TEXT BOOKS: 

1. Bhagwan Sahay “Petroleum Exploration and Exploitation Practices” Allied Publishers Ltd., Chennai, 1994. 

2. Richard Dawe, “Modern Petroleum Technology”, Vol.I, Upstream, 6th Edition, John and Wiley Sons Ltd, 2000. 

REFERENCE BOOKS: 

1.  Howard B. Bradley, “Petroleum Engineering Handbook”, Society of Petroleum Engineers, 1987. 

2. Norman J. Hyne., “Nontechnical Guide to Petroleum Geology, Exploration, Drilling and Production”, 2nd Edition, 

Pennwell Books, 2001. 

3.  Shay B., “Wellsite Geological Techniques for Petroleum Exploration” Allied Publishers Ltd., 1991. 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH6302 ENZYME ENGINEERING 3 0 0 3 

Course 

Objectives 
 To develop skills of the students in the area of Enzyme Engineering with emphasis on reactor operation 

and design. 

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I TYPES OF MICROORGANISM: Structure and function of microbial cells. Fundamentals 

of microbial growth, batch and continuous culture. Isolation and purification of enzymes 

from cells. Cell and Enzyme Immobilization. 

 9   

II FERMENTATION: Types of mechanisms, Continuous fermentation – aeration and agitation, 

kinetics of fermentation – Processes 

 
9 

  

III INTRODUCTION OF BIOREACTOR DESIGN: Continuously stirred aerated tank 

bioreactors. Mixing power correlation. Determination of volumetric mass transfer rate of 

oxygen from air bubbles and effect of mechanical mixing and aeration on oxygen transfer rate, 

heat transfer and power. 

 
9 

  

IV Introduction to Biochemistry, Function and applications. Nature and function of enzyme. 

Coenzyme / Cofactor. Classification of enzymes. Assay methods and units. Examples of 

applications of enzymes in industry, analytical technique medicine and Pharmaceuticals. 

 
9 

  

V Industrial Bioreactors Utilizing Isolated enzymes and biosensors development and 

applications. Designs of reactor, Batch and continue type; analysis for immobilized enzyme 

reactors. Sterile and non sterile operations; reactors in series with and without recycle. 

 
9 

  

   
Total Instructional Hours 

 
45 

  

Upon completion of the course, students can be able to 

CO1- Understand the types and structure of different microbial cells, its isolation, purification of enzymes 

and immobilizing both 

 CO2- Understand the fermentation operation and its kinetics     

Course 

Outcomes 

CO3- Understand the mixing, oxygen transfer methodology into the cells and power requirement for 

the design of bioreactor 

CO4- Understand the basic biochemistry related to enzymes, its assay techniques and enzyme applications 

CO5- Understand the design of bioreactors under batch, continuous mode by the use of isolated enzymes 

TEXT BOOKS: 

1.  Technological Applications of Bio-catalysts, BIOTOL series, Butter worth, 1995. 

2.  Cornish. A -Bowden, Analysis of Enzyme Kinetic Data, Oxford University Press, 1996. 

REFERENCE BOOKS: 

1.  Wiseman. A and Blakeborough N and Dunnill P, Enzymic and nonenzymic catalysis, Ex. Vol.5 Ellis and 

Harwood, U.K. (1981). 

2.  Wiseman A (Ed.), Topics in enzyme and fermentation Bio-technology, Ellis and Harwood, U.K. Vol-5. 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH6303 FUNDAMENTALS OF NANO SCIENCE 3 0 0 3 

Course 

Objectives 
 To learn about basis of nanomaterial science, preparation method, types and application 

  

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION: Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology 

and Engineering- Classifications of nanostructured materials- nano particles- quantum dots, nanowires-
ultra-thinfilms- multilayered materials. Length Scales involved and effect on properties: Mechanical, 

Electronic, Optical, Magnetic and Thermal properties. Introduction to properties and motivation for 

study (qualitative only). 

 9   

II GENERAL METHODS OF PREPARATION: Bottom-up Synthesis-Top-down Approach: Co-

Precipitation, Ultrasonication, Mechanical Milling, Colloidal routes,Self-assembly, Vapour phase 
deposition, MOCVD, Sputtering, Evaporation, Molecular Beam Epitaxy, Atomic Layer Epitaxy, 

MOMBE. 

 9   

III NANOMATERIALS: Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, 
Single wall carbon Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of 

synthesis(arc-growth, laser ablation, CVD routes, Plasma CVD), structure-property Relationships 

applications- Nanometal oxides-ZnO, TiO2,MgO, ZrO2,  

 9   

IV CHARACTERIZATION TECHNIQUES: X-ray diffraction technique, Scanning Electron  
Microscopy-  environmental techniques,Transmission  Electron Microscopy including high-

resolution imaging, Surface Analysis techniques- AFM, SPM, STM, SNOM, ESCA, SIMS-

Nanoindentation. 

 9   

V APPLICATIONS: NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, 

nanocrystal, Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines, 

Targetted drug delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro 
Mechanical Systems (NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, 

Nanoparticles for sunbarrier products - In Photostat, printing, solar cell, battery. 

 9   

   Total Instructional Hours  45   

Upon completion of the course, students can be able to 

 CO1- Understand the concept of nanoscience, implications of science and mathematics and the 

fundamental properties 

Course 

Outcomes 

CO2- Understand the process of nanoparticle preparation methods in general     

CO3- Understand about the various nanomaterials preparation, its properties and applications   

CO4- Understand about the various characterization techniques for the identification of nano size and 

structure 

CO5- Understand the application of nanotechnology in various fields 

TEXT BOOKS: 

1.  A.S. Edelstein and R.C. Cammearata, eds., “Nanomaterials: Synthesis, Properties and Applications”, 

Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2.  N John Dinardo, “Nanoscale Charecterisation of surfaces & Interfaces”, 2nd edition, Weinheim 

Cambridge, Wiley-VCH, 2000. 

REFERENCE BOOKS: 

1.  G Timp, “Nanotechnology”, AIP press/Springer, 1999. 

2.  Akhlesh Lakhtakia,“The Hand Book of Nano Technology, Nanometer Structure, Theory, Modeling and 

Simulations”. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH6304 Corrosion Science and Engineering 3 0 0 3 

Course 

Objectives 
 To provide an understanding of the corrosion principles and engineering methods used to minimize  

and  prevent  the corrosion.  Basic  concepts:  Definition  and  importance, 

Electrochemical nature and forms of corrosion, Corrosion rate and its determination. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I CORROSION: Corrosion - Definition, classification, forms of corrosion, expressions for 

corrosion rate, emf and galvanic series , merits and demerits, Pourbaix diagram for iron, 

magnesium and aluminium - Forms of corrosion, Uniform, pitting, intergranular, stress 

corrosion - Corrosion fatigue - Dezincification - Erosion corrosion - Crevice corrosion - 

Cause and remedial measures, Pilling Bedworth ratio, High temperature oxidation. 

 9   

II BOILERS: Boiler water corrosion by carbon dioxide and unstable salts - Corrosion 

prevention methods by treatment cooling water, specification, types of scales and causes, use 

of antiscalant - Water treatments - Maintenance of boilers - Protection of boilers during off 

loading, high temperature, corrosion, turbine corrosion - Corrosion inhibitors, principles 

and practice, inhibitors for acidic neutral and other media - Corrosion failure - Inspection 

and analysis of corrosion damage. 

 9   

III CORROSION TESTING: Purpose of corrosion testing, classification, susceptibility tests 

for intergranular corrosion, stress corrosion test, salt spray test, humidity and porosity tests, 

accelerated weathering tests - ASTM standards for corrosion testing. 

 9   

IV POLARIZATION: Polarization - Exchange current density, Activation 

polarization, Tafel Equation ,Passivating metals and nonpassivating metals, Effect of 

oxidizing agents. 

 9   

V ELECTROLESS PLATING AND ANODISING: Electroless plating and Anodizing - 

Cathodic protection, metallic, organic and inorganic coatings, corrosion inhibitors - 

Special surfacing processes - CVD and PVD processes,sputter coating - Laser and ion 

implantation, arc spray, plasma spray, flame spray, HVOF. 

 9   

   Total Instructional Hours  45   

Upon completion of the course, students can be able to 

 CO1- Understand about corrosion and its forms     

Course 

Outcomes 

CO2- Understand about Protect boiler against corrosion     

CO3- Understand various corrosion test and its ASTM standards     

CO4- Understand the Polarization and Effect of oxidizing agents on corrosion 

CO5- Understand the Corrosion prevention methods and its applications. 

TEXT BOOKS: 

1. Fontana and Greene., Corrosion Engineering, McGraw Hill Book Co, New York, 1983 

2. Raj Narayan ., An Introduction to Metallic Corrosion and its prevention, Oxford and IBH, New Delhi, 1983. 

REFERENCE BOOKS: 

1. Budinski, K.G., Surface Engineering for Wear Resistance, Prentice Hall Inc., Engelwood Cliff, New Jersey, 

USA, 1988 

2.  Uhlig, H.H ., Corrosion and Corrosion Control , John Wiley and Sons, New York, USA, 1985. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH6305 PIPING AND INSTRUMENTATION 3 0 0 3 

Course 

Objectives 
 To impart knowledge on piping technology and instrumentation on pipelines. 

   

UNIT  DESCRIPTION INSTRUCTIONAL 

HOURS 

I FUNDAMENTALS OF PIPING ENGINEERING: Definitions, Piping Components their 

introduction, applications. Piping MOC, Budget Codes and Standards, Fabrication and 

Installations of piping. 

9 

II PIPE HYDRAULICS AND SIZING: Pipe sizing based on velocity and pressure drop 

consideration cost, least annual cost approach, pipe drawing basics, development of piping 

general arrangement drawing, dimensions and drawing of piping. 

9 

III PLOT PLAN: Development of plot plan for different types of fluid storage, equipment layout, 

process piping layout, utility piping layout. Stress analysis - Different types of stresses and its 

impact on piping, methods of calculation, dynamic analysis, flexibility analysis. 

9 

IV PIPING SUPPORT: Different types of support based on requirement and its calculation. 
9 

V INSTRUMENTATION: Final Control Elements; measuring devices, instrumentation symbols 

introduction to process flow diagram (PFD) and piping & instrumentation diagram (P&ID). 

9 

   
Total Instructional Hours 

45 

Upon completion of the course, students can be able to 

                         CO1- Understand about the basic piping engineering, its standards and installations 

Course 

Outcomes 

CO2- Understand the drawing, sizing and hydraulics study of pipe     

CO3- Understand about the development of pipe layout, plot plan and equipment layout and its 

dynamic analysis 

                        CO4- Understand about the different types of piping support for various requirements 

                          CO5- Understand about the process and instrumentation diagram and cost elements 

TEXT BOOKS: 

1.  Piping Handbook, 6 th edition, M.L. Nayyar, P.E., Mc Graw-Hill, Inc. 

2.  Piping Design Handbook edited by Johan J McKetta, CRC Press, 1992. 

REFERENCE BOOKS: 

1.  Luyben, W. L.," Process Modeling Simulation and Control for Chemical Engineers, McGraw Hill, 1990. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH7301 NATURAL GAS ENGINEERING 3 0 0 3 

Course 

Objectives 
 Enable the students to learn the basic concept and applications of Natural Gas Engineering. 

 

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 

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 

Course 

Outcomes 

CO2: Understand about the composition and various properties of natural gases     

CO3: Understand about the compression equipment and its analysis     

CO4: Understand about the fundamentals of gas flow in various conduits under constant 

thermodynamic property 

CO5: Understand about the non-dimentional 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 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 2.0 

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

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

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

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

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

B.Tech 21CH7302 PULP AND PAPER TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 Focused on papermaking science and technology and is intended to be especially valuable to students 

majoring in programs leading to careers in corporate or government positions which 

would interface with the paper related industries. 

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 

  

Upon completion of the course, students can be able to 

CO1- Understand the basic pulp and paper technology 

Course 

Outcomes 

CO2- Understand about the mechanical and chemical pulping processes     

CO3- Understand about the wet and dry machines and operations for paper production    

CO4- Understand about the production of paper and paperboard     

CO5- Understand 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. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 2.0 

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

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

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

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

Avg 3.0 3.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 3.0 3.0 2.0 

https://www.abebooks.com/servlet/BookDetailsPL?bi=30210872955&searchurl=pt%3Dbook%26sortby%3D17%26tn%3Dpulp%2Bpaper%2Btechnology&cm_sp=snippet-_-srp1-_-title3


77  

Programme Course Code Name of the Course L T P C 

B.Tech 21CH7303 TRANSPORT PHENOMENA 3 0 0 3 

Course 

Objectives 
 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. 

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 

Upon completion of the course, students can be able to 

 CO1- Understand about the fluid flow and molecular transfer mechanism     

Course 

Outcomes 

CO2- Understand about the one dimensional momentum transport, its boundary condition and velocity profile 

CO3- Understand about the one dimensional heat transport, its boundary conditions and temperature profiles 

CO4- Understand about 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 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 2.0 

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

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

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

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

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

B.Tech 21CH7304 MULTICOMPONENT DISTILLATION 3 0 0 3 

Course 

Objectives 

To understand the concepts of  Multi component distillation systems. 

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   

Upon completion of the course, students can be able to 

CO1- Remember and apply the important thermodynamic principles in multi component mixtures 

 

Course 

Outcomes 

CO2- Understand about the fundamental principles involved in the separation of multi component 

mixtures 

CO3- Understand about Underwood method – Colburn method for the calculation of minimum 

reflux ratio 

CO4- Understand about Theta method to complex columns and to system of columns – Lewis 

Matheson method for MCD column design 

CO5- Understand about 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 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 2.0 

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

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

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

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

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

B.Tech 21CH7305 CHEMICAL PROCESS OPTIMIZATION 3 0 0 3 

Course 

Objectives 
 Students will gain knowledge about process modeling and optimization     

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 

  

Upon completion of the course, students can be able to 

CO1- Understand the various classification of optimization process in chemical engineering 

 

Course 

Outcomes 

CO2- Understand the procedure for the determination of necessary and sufficient conditions for 
optimum 

CO3- Understand the process multivariable optimization without and with constraints    

CO4- Understand the basic concepts about geometric, dynamic and integer programming and genetic 

algorithms. 

CO5- Understand 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 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 2.0 

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

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

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

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

Avg 3.0 3.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 3.0 3.0 2.0 



80  

Programme Course Code Name of the Course L T P C 

B.Tech 21CH8301 INDUSTRIAL MANAGEMENT 3 0 0 3 

Course 

Objectives 
 To provide an opportunity to learn basic management concepts essential for business.   

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  

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 – Organizational Development. Leading – Managing human factor. 

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. 

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 

Upon completion of the course, students can be able to 

 CO1- Understand the definition for management, partnership, ownership, etc     

Course 

Outcomes 

CO2- Remember the functions of management     

CO3- Understand the behavioral characteristics in the industry     

CO4- Understand the dynamic conflicts and its solution in a group 

CO5- Understand 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 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 2.0 

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

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

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

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

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

B.Tech 21CH8302 SUGAR TECHNOLOGY 3 0 0 3 

Course 

Objectives 

To educate individuals in the scientific principles and practical techniques involved in the processing of sugarcane 

and sugar beet into refined sugar and related products. 

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   

Upon completion of the course, students can be able to 

 CO1- Understand about the sugar industries and analytical methods     

Course 

Outcomes 

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 BOOKS: 

1. Honig P., Principles of Sugar Technology, Vol.1,2 and 3, Elsevier Publishing Company, 

1953. 

2. Van der Poel P.W., Schwartz T.K., Schiweck H.M., Sugar Technology [Beet and Cane Sugar 

Manufacture], Beet Sugar 

REFERENCE BOOKS: 

1. Payne J.H., Sugarcane factory Analytical control, Fifth Edition, Elsevier Publisher, London, 

1968. 

2. Jenkins G.H., Introduction to Sugarcane technology, Elsevier Publisher, London, 1966 

3. Hoing P., Principle of Sugar Cane Technology, Elsevier Publisher, London. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH8303 TOTAL QUALITY MANAGEMENT 3 0 0 3 

Course 

Objectives 

 To facilitate the understanding of Quality Management principles and process. 
   

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 

  

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 

Course 

Outcomes 

CO2- Illustrate about Quality Statements and principles in detail     

CO3-Examine about the traditional tools like six sigma in TQM     

CO4- Determine about 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 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 2.0 

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

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

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

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

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

B.Tech 
21CH8304 

FOUNDATION SKILLS IN INTEGRATED 

PRODUCT DEVELOPMENT 
3 0 0 3 

Course 

Objectives 
 To get an idea about the global trends and the requirement of skills for integrated product 

development 

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  

 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  

 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  

 9   

   Total Instructional Hours  45   

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:Examin e  the system modeling for system, sub-system and their interfaces and arrive at the optimum 

system specification and characteristics 

Course 

Outcomes 

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  

CO5: Understand the process of conceptualize, prototype and develop product management plan for a new product.  

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 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 2.0 

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

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

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

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

Avg 3.0 3.0 2.2 2.0 2.0 - 2.0 - 2.0 - 2.4 3.0 3.0 2.0 



84  

Programme Course Code Name of the Course L T P C 

B.Tech 21CH8305 SUPPLY CHAIN MANAGEMENT 3 0 0 3 

Course 

Objectives 
 To provide an insight on the fundamentals of supply chain networks, tools and techniques.  

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 

  

Upon completion of the course, students can be able to 

 CO1- Understand about the role, scope, importance and evolution of supply chain    

Course 

Outcomes 

CO2- Understand about the supply chain network design for network decisions     

CO3- Determine about the logistics in supply chain     

CO4- Examine about the sourcing and coordination in supply chain 

                      CO5- Understand about 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 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 21CH8306 PROCESS PLANT UTILITIES 3 0 0 3 

Course 

Objectives 
 To enable the students to understand the process plant utilities and optimization techniques to optimize 

various parameters in chemical industries. 

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 Monochlorodifluro Methane, Chlorofluro 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 

  

Upon completion of the course, students can be able to 

CO1- Understand the importance of various utility operations such as Chemical Softening and 

Demineralization, Water Softening and Reverse Osmosis etc., 

 

Course 

Outcomes 

CO2-Illustrate the importance of steam and its generation, properties and steam production 

equipment 

CO3- Examine about the various Refrigeration Cycles, different methods of Refrigeration used in 

Industry 

CO4- Determine about the air compression, equipment used for Humidification, Dehumidification and 

Cooling Towers in the industries 

CO5- Understand about 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 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

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

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

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

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

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

Avg 3.0 2.4 3.0 2.0 - 2.0 2.8 - 2.0 - 3.0 3.0 3.0 2.2 
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Programme Course Code Name of the Course L T P C 

B.Tech 21CH8307 FERMENTATION TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To enable the students to understand the role of fermentation microorganisms and (bio) chemical 

activities and conversions that takes place during fermentations, and their impact on quality. 

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 

  

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 

Course 

Outcomes 

CO2- Illustrate about the various instrumental control techniques in fermentation operations  

CO3- Illustrate about the various downstream operations in the fermentation process    

CO4- Determine the treatment of fermentation effluent use of physical, chemical and biological methods 

and its strength 

CO5- Understand 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 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 21CH8308 FRONTIERS OF CHEMICAL TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 Students will know the latest trends to be followed in the 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 

  

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 

Course 
Outcomes 

CO2- Remember the fundamentals and chemical engineering principle for the design of chemical 
products with economic aspects 

CO3- Remember and apply the chemical technologies in the field of renewable energy production 

CO4- Understand about the various materials in the advancement of chemical engineering 

CO5- Understand about the various development in bioengineering 

REFERENCE 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. 

3.  Hoffmann,P, Tomorrow’s energy: hydrogen, fuel cells, and the prospects for a cleaner planet, MIT Press, 
Sabon, 2002. 

4.  Mitchell, B.S., An introduction to materials engineering and science for chemical and materials engineers, 
John Wiley and Sons Inc., New Jersey, 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 2.0 

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

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

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

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

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

B.Tech 21CH8309 INDUSTRIAL NANOTECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To elucidate on advantages of nanotechnology based applications in each industry 

 To provide instances of contemporary industrial applications of nanotechnology 

 To provide an overview of 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) – Quantum optical devices. 

 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 – Self-assembled Nanoreactors - Organic 

electroluminescent displays. 

 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. 

 9   

   Total Instructional Hours  45   

Upon completion of the course, students can be able to 

 CO1- Understand about nanotechnology in electronic industries and various products     

Course 

Outcomes 

CO2- Determine about nanotechnology in biotechnology sectors and applications     

CO3- Examine about nanotechnology in chemical industries and various applications     
CO4- Illustrate about nanotechnology in agriculture and food technology sectors and various applications 

CO5- Understand about nanotechnology in textiles and cosmetics sectors and various applications 

REFERENCE 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). 
4. Lynn J. Frewer, WillehmNorde, R. H. Fischer and W. H. Kampers, Nanotechnology in the Agri- food sector, Wiley- 

VCH Verlag, (2011). 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 21CH8310 DRUGS AND PHARMACEUTICAL TECHNOLOGY 3 0 0 3 

Course 

Objectives 
 To give the students an understanding of the polytechnical nature of engineering and drug discovery in the 

pharmaceutical industry involving Chemical Engineering. 

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 

  

Upon completion of the course, students can be able to 

CO1- Understand in general about development of drugs and pharmaceutical industry 

Course 

Outcomes 

CO2- Determine the drug metabolism and pharmaco kinetics & microbiological and animal products in general 

CO3- Examine about important unit processes and their application in drug manufacturing   

CO4- Illustrate about the various drug manufacturing principles & packing and quality control 

CO5- Understand about 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 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 2.0 

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

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

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

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

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

B.TECH. 21CH8311 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 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 



91  

 

Programme Course Code Name of the Course L T P C 

B.Tech 21CH6401 WASTE TO ENERGY CONVERSION 3 0 0 3 

Course 

Objectives 

To provide students with the production of energy from different types of wastes through 

thermal, biological and chemical routes. It is intended to help the young scientific professionals to 

keep their knowledge upgraded with the current thoughts and newer technology options along 

with their advances in the field of the utilization of different types of wastes for energy 

production. 

UNIT   DESCRIPTION INSTRUCTIONAL 

HOURS 

I Introduction: Introduction to waste to energy conversion, characterization of 

wastes, Energy production form wastes through incineration, energy production 
through gasification of wastes 

 9   

II Pyrolysis: Energy production through pyrolysis and gasification of wastes, syngas 

utilization. 

 9   

III Densification of biomass and waste plastic blends: Densification of solids, 

efficiency improvement of power plant and energy production from waste plastics, 

Energy production form wastes Plastic, gas cleanup. 

 9   

IV Energy production from waste: Energy production from organic wastes through 
anaerobic digestion and fermentation, introduction to microbial fuel cells 

 9   

V Cultivation of microalgae for biofuel production: Energy production from 
wastes through fermentation and trans esterification, Cultivation of algal biomass 

from wastewater and energy production from algae. 

 9   

   Total Instructional Hours  45   

Upon completion of the course, students can be able to 

CO1- Understand to characterize the waste 

Course 

Outcomes 

CO2- Understand about the pyrolysis and gasification process for energy production.    

CO3- Understand about the process of energy production from plastics     

CO4- Understand about the energy production from organic waste     

CO5- Understand about the Energy production from wastes through fermentation and trans 

esterification 

TEXT BOOKS: 

1. Ashok K. Rathoure, Zero Waste: Management Practices for Environmental Sustainability, CRC Press, 

2019, 1st Edition. 

2. M. Habibur Rahman, Abdullah Al-Muyeed, Solid and Hazardous Waste Management, ITN-BUET, 2010 

REFERENCES BOOKS: 

1.  George Tchobanoglous , Frank Kreith Handbook of Solid Waste Management, McGRAW-HILL, 2002. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 21CH7401 BIOMASS CONVERSION AND BIO-REFINERY 3 0 0 3 
 

Course 

Objectives 
 This course will provide an insight to the basics of biomass, various conversion technologies 

and the different types of products that can be obtained upon successful conversion. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I Introduction: World energy scenario, consumption pattern, fossil fuel depletion 9 

and environmental issues. Availability and abundance of biomass, photosynthesis, 

composition and energy potential, virgin biomass production and selection, waste 

biomass availability, abundance and potential, biomass as energy resources, short 

rotation woody crops, oil crops and their bio refinery potential, microalgae. 

II Biomass  Pretreatment:  Barriers  in  lignocellulosic  biomass  conversion, 9 

pretreatment technologies. Physical and Thermal Conversion Processes, Microbial 

Conversion Process: Types, fundamentals, equipment’s and applications; thermal 

conversion products. 

III Production of biofuels: Diesel from vegetable oils, microalgae and syngas; trans 9 

esterification; FT process, catalysts; biodiesel purification, fuel properties. Factors 

affecting bio oil, bio chars production, fuel properties, bio oil up gradation. Corn 

ethanol, lignocellulosie ethanol, microorganisms for fermentation, current 

industrial ethanol production technology. 

IV Hydrogen, Methane and Methanol: Bio-hydrogen generation, metabolic basics, 9 

feedstock’s, dark fermentation by strict anaerobes, facultative anaerobes, 

thermophilic microorganisms, integration of bio hydrogen with fuel cell; 

fundamentals of biogas technology, fermenter designs, biogas purification, 

methanol production and utilization. 

V Organic Commodity Chemicals from Biomass, Integrated Biorefinery 9 
Biomass as feedstock for synthetic organic chemicals, lactic acid, polylactic acid, 

succinic acid, propionic acid, acetic acid, butyric acid, 1,3-propanediol, 2,3- 

butanedioil, PHA. Concept of biorefinery, corn/soybean/sugarcane Biorefinery. 

Total Instructional Hours 45 

Course 

Outcomes 

 

Upon completion of the course, students can be able to 

CO1- Understand about the Biomass and Biorefinary 

CO2- Examine about the various various pretreatment and conservation process 

CO3- Understand about the various production of biofuels 

CO4- Illustrate about the biomass feedstock’s 

CO5- Understand about the process of Integrated Biorefinery 

TEXT BOOKS: 

1. Shibu Jose, Thallada Bhaskar, Biomass and Biofuels:Advanced Biorefineries for Sustainable Production 

and Distribution, 2015, CRC Press. 

2. Donald L. Klass, Biomass for Renewable Energy, Fuels, and Chemicals, Academic Press, Elsevier, 2006 

REFERENCES BOOKS: 

1. Thallada Bhaskar Ashok Pandey S.Venkata Mohan Duu-Jong Lee Samir Kumar Khanal, Waste 

Biorefinery, 2018, Elsevier, 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CO 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 

https://www.routledge.com/search?author=Shibu%20Jose
https://www.routledge.com/search?author=Thallada%20Bhaskar
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21LSZ401 General Studies for Competitive Examinations 3 0 0 3 

Course 

Objectives 

1. To provide awareness to the students about higher education entrance exams and various types 

of jobs offered both in the Central and State Government.(CAT, GMAT, GRE, IBPS, IELTS, 

UPSC, SSC, RRB, TNPSC, GATE, IES, TNEB, AFCAT, DRDO, ISRO, INCOME TAX,LIC...) 

2. To help the students to choose the area where they are interested. 

3. To develop competitive skills through various types of objective tests. 

4. To train them by conducting aptitude test based on verbal and quantitative skills. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I NUMERICAL ABILITY 

Simplification and Approximation – Algebra – Number System- Averages – Ratio 

and Proportion – Partnership – Allegation or Mixture – Problem on Ages - 

Percentages -  Profit and Loss – Time and Work – Pipes and Cisterns – Time, 18 

Speed and Distance – Problems on Trains ,Boats and Streams - Permutation 

and Combination- Probability- Data Interpretation- Simple Interest and 

Compound Interest – Geometry , Trigonometry and Mensuration – Progressions. 

II REASONING ABILITY 

Alphanumeric series  - Reasoning Analogies – Coding-Decoding – Blood 

Relations - Directions – Calendars –Clocks – Data Sufficiency – Deductive 
10 

Reasoning - Input-Output – Order & Ranking – Seating Arrangements –Visual 
Reasoning – Cubes and cuboids - Critical Reasoning – Syllogism – Venn Diagram 

– Puzzles. 

III LANGUAGE COMPETENCY 

Reading Comprehensions – Cloze Test – Sentence Completion – Match the 

Columns – Error Detection – Jumbled word/Paragraphs – Vocabulary & 10 
Grammar – One Word Substitution – Idioms and Phrases – Antonyms and 

Synonyms – Sentence Correction – Misfit/Out of Context sentence. 

IV COMPUTER ACQUAINTANCESHIP 
Internet – Memory – Keyboard Shortcuts – Computer Abbreviation – Microsoft 

3 
Office – Computer Hardware – Computer Software – Operating System – 
Networking – Computer Fundamentals /Terminologies. 

V GENERAL AWARENESS 
Geography – Culture – History – Economic Science – Scientific Research – 

4 
General Policy – Awards and Honours – Books and Authors – Static GK - Current 
Affairs 

 

 

 

 

 

 

Course 

Outcomes 

Total Instructional Hours 45 

Upon completion of the course, students can be able to 

CO1: Thinking critically and applying basic mathematics skills to interpret data, draw 

conclusions, and solve problems; developing proficiency in numerical reasoning; Application 

of quantitative reasoning in aptitude tests. 

CO2: The ability to identify and define problems/issues, recognizing their complexity, and 

considering alternative viewpoints and solutions to use the critical skills of observation, analysis, 

evaluation. 

CO3: Understanding and reasoning using concepts framed in words; Critical verbal reasoning; 

Reading Comprehension; Application of verbal reasoning in aptitude tests. 

CO4: Students will possess the basic understanding of computer hardware and software, utilizing web 

technologies, basic understanding of network principles, Keyboard Shortcuts and various Operating 

System. 

CO5: Students will be updated with awareness and knowledge regarding the occurrences around the 

world. 

REFERENCES BOOKS: 

R1: Quantitative Aptitude for Competitive Examinations – Abhijith Guptha 

R2: The Pearson Guide to Quantitative Aptitude - Dinesh Khattar 

R3: Analytical Reasoning and Logical Reasoning- Peeyush Bharadwaj R4: A New Approach to Reasoning - 

B.S. Sijwali & S. Sijwali Arihant R5: Word Power made easy - Norman Lewis 

R6: Verbal Ability & Reading Comprehension for the CAT – Arun Sharma, Meenakshi Upadhyay - Mcgraw- 

hill Education 

R7: Computer Awareness - Arihant Publication 

R8: General Knowledge and General Awareness - Arihant Manhar Pandey 
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21LSZ402 Human rights, Women rights and Gender equality 3 0 0 3 

 

 

COURSE 

OBJECTIVES 

 To sensitize the Engineering students to various aspects of Human Rights 

 To make them understand the world level perspective related to Human Rights 

 To identify the constitutional rights of women 

 To understand the various political rights and laws related to women 

 To understand the gender equality concepts 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I Introduction 

Human Rights – Evolution of the concept of Human Rights - Meaning, origin and 

Development. Notion and Classification of Rights – Natural, Moral and Legal 9 

Rights, Civil and Political rights. Economic, Social and Cultural Rights - Theories 

of Human Rights - Philosophical foundations of Human Rights 

II Human Rights national and international perspective 

Human Rights in India – Constitutional Provisions / Guarantees – Redressal 

Mechanisms at National and International levels – Constitutional Remedies and 
9 

Directions of state policy - Geneva Convention of 1864. Universal declaration of 
Human Rights, 1948. UN agencies to monitor and compliance – UNHRC (United 

Nations Human Rights Commission) 

III CONSTITUTIONAL RIGHTS OF WOMEN IN INDIA 

Indian constitution relating to women - Fundamental rights - Directive principles of 

state policy - right to equality - rights against exploitation, the right to 
9 

constitutional remedy - University Declaration of Human Rights - Enforcement of 
Human Rights for Women and Children - Role of Cells and Counseling Centers - 

Legal AID cells, Help line, State and National level Commission 

IV POLITICAL RIGHTS OF WOMEN IN INDIA AND LAWS 

Political Rights of Women in India - Electoral process - women as voters - 
candidates and leader - pressure group, Representation of women in local self 

9 
government – women in Rural and urban local bodies – Reservation of women – 
Laws against violence & Sexual crimes: eve teasing – rape - indecent 

representation of women - immoral trafficking 

V GENDER EQUALITY 
Gender roles: Biological vs cultural determinism – Private vs public dichotomy – 
Gender division of labour and asymmetric role structure Gender role socialization 

9 
and formation of identity –Occupational segregation and wage discrimination – 
Gender stereotyping in work place – Human development indicators and gender 

disparity 

Course 

Outcomes 

Total Instructional Hours 45 

Upon completion of the course, students can be able to 

CO1: Engineering students will have the basic knowledge of human rights 

CO2: Initiates the students to know the various national and international perspectives of human rights 

CO3: Gives an orientation on the various rights of women 

CO4: Makes them to understand the role of women in politics 

CO5: Provides a direction on gender equalities 

TEXT BOOKS 

1. Kapoor S.K, “Human Rights under International Law and Indian Laws”, Central Agency, Allahabad 

2014 

2. ArunaGoel. (2004). “Violence and Protective Measures for Women Development and 

Empowerment”. Deep & Deep, New Delhi. 

REFERENCES BOOKS: 

1. Chandra U “Human Rights” Allahabad Law Agency, Allahabad 2014 

2. Upandra Baxi “The Future of Human Rights, Oxford Univeristy Press, New Delhi 

3. Menonnivedita (2004). “Recovering Subversion: Feminist Politics beyond the Law”. Permanent 

Black, Delhi. 

4. Cornick, J.C. and Meyers, M.K. (2009) Gender Equality: Transforming Family Divisions of Labor. 

New York: Verso. 
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21LSZ403 Indian Ethos and Human Values 3 0 0 3 

 

 

COURSE 

OBJECTIVES 

1. To learn about Indian ethos and its importance today 

2. To know about business concepts and philosophies from various perspectives. 

3. To know the Indian philosophical system of knowing oneself. 

4. To understand values and its significance. 

5. To know ethics from western and Indian perspective. 

UNIT DESCRIPTION INSTRUCTION 

AL HOURS 

I INDIAN ETHOS 
Indian Ethos – Models of management in Indian socio-political environment. Indian 

work ethos and principles of Indian Management – Goals of Life- Teachings of 9 

important Indian Spiritual leaders.. 

II BUSINESS CONCEPTS AND PHILOSOPHIES 

Economics of giving - Western economic system. Developing and implementing gross 9 

national happiness - Sabbath economics - Islamic economics and Banking 

III CONSTITUTIONAL RIGHTS OF WOMEN IN INDIA 

Indian constitution relating to women - Fundamental rights - Directive principles of 
state policy - right to equality - rights against exploitation, the right to constitutional 

9 
remedy - University Declaration of Human Rights - Enforcement of Human Rights for 
Women and Children - Role of Cells and Counseling Centers - Legal AID cells, Help 

line, State and National level Commission 

IV POLITICAL RIGHTS OF WOMEN IN INDIA AND LAWS 

Political Rights of Women in India - Electoral process - women as voters - candidates 

and leader - pressure group, Representation of women in local self government – 
9 

women in Rural and urban local bodies – Reservation of women – Laws against 
violence & Sexual crimes: eve teasing – rape - indecent representation of women - 

immoral trafficking 

V GENDER EQUALITY 

Gender roles: Biological vs cultural determinism – Private vs public  dichotomy – 

Gender division of labour and asymmetric role structure Gender role socialization and 9 
formation of identity –Occupational segregation and wage discrimination – Gender 

stereotyping in work place – Human development indicators and gender disparity 

Course 

Outcomes 

Total Instructional Hours 45 

Upon completion of the course, students can be able to 

CO1: To impart knowledge on Indian Ethos for inspirational life 

CO2: To apply Business concepts and philosophies for broader perspective in society 

CO3: To familiarize students about Indian philosophy system to handle life efficiently 

CO4: To apply values in day to day functioning for better standard of life. 

CO5: To conceptualize ethics from western and Indian perspective 

TEXT BOOKS 

T1- Nandagopal.R and Ajith Sankar R.N. Indian Ethos and Values in Management, ISBN – 978-0-07-106779- 

9. Tata McGraw Hill Education Private Ltd, 2011. 

T2-Khandelwal.N.M, Indian Ethos and Values for Managers, ISBN 978-93-5024-452-4, 3rd Edition, 

Himalaya Publishing House, 2011. 

REFERENCES BOOKS: 

R1-Management Thoughts in Thirukkural by K. Nagarajan – ANMOL Publications PVT Ltd 4374/4B Ansari 

Road, New Delhi 110 002. 2010 

R2-Dr. Radhakrishnan Pillai, Corporate Chanakya, ISBN 978-81-8495-133-2, Jaico Publishing House, 2016 

R3-Soham, LEEP (Life Empowerment and Enrichment Program), ISBN 9788175977259 Central Chinmaya 

Mission Trust, 2017. . 
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21LSZ404 Indian Constitution and Political System 3 0 0 3 

 

 

COURSE 

OBJECTIVES 

 Teach history and philosophy of Political Science. 

 Describe the Indian Constitution and fundamental rights. 

 Summarize powers and functions and Emergency rule of Indian government. 

 Explain Local Governance. 

 Converse the challenges to Indian Democracy 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I INTRODUCTION 
Meaning, Nature and Scope of Political Science – Significance of Political Science 

as a Discipline - Approaches to the study of Political Science – Key Concepts: 9 

State, Nation and Sovereignty - Political Science as a Science or an Art . 

II CONSTITUTION OF INDIA & FUNDAMENTAL RIGHTS 

Meaning of the constitution law and constitutionalism – Historical perspective of 

the constitution of India – salient features and characteristics of the constitution of 

India. 9 

Scheme of the fundamental rights – fundamental duties and its legislative status – 

The directive principles of state policy –Rights of women and Children - 

Constitutional Remedies for citizens 

III PARLIAMENTARY FORM OF GOVERNMENT AND EMERGENCY 

PROVISIONS 

The constitution powers and the status of the president in India. – Amendment of 9 

the constitutional powers and procedures – Emergency provisions: National 

emergency, President rule, Financial emergency. 

IV LOCAL GOVERNANCE 

Panchayati Raj and Municipal Government; Structure, Power & Functions; 
9 

Significance of 73rd and 74th Amendments; Changes in Rural Power structure and 
empowerment of the marginalized groups such as SCs/STs and Women 

V CHALLENGES TO INDIAN DEMOCRACY 
Caste, class, ethnicity and gender in Indian politics; Criminalization and corruption, 

9 
politics of regionalism, communalism, backward class and Dalit movements, Tribal 
people movements, struggle for gender justice 

Course 

Outcomes 

Total Instructional Hours 45 

Upon completion of the course, students can be able to 

CO1: Understand the history of Indian Constitution 

CO2: Understand fundamental rights and fundamental duties. 

CO3: Understand the Parliamentary form of Government and Challenges to Indian Demorcracy 

TEXT BOOKS 

T1 - Durga Das Basu, “Introduction to the Constitution of India “, Prentice Hall of India, New Delhi, 1997. 

T2 - Agarwal R C., “Indian Political System”, S.Chand and Company, New Delhi, 1997. 

T3 - Johari,J.C. Principles of Modern Political Science. New Delhi: Sterling, 1989. 

T4 - Sharma K L., “Social Stratification in India: Issues and Themes”, Jawaharlal Nehru University, New 

Delhi, 1997. 

REFERENCES BOOKS: 

R1 - Sharma, Brij Kishore, “ Introduction to the Constitution of India:, Prentice Hall of India, New Delhi. 

R2 - Gahai U R., “Indian Political System “, New Academic Publishing House, Jalaendhar. 

R3 - Sharma R N., “Indian Social Problems “, Media Promoters and Publishers Pvt. Ltd. 
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Programme Course Code Name of the Course L T P C 

B.E./B.Tech. 21LSZ405 Yoga for Human Excellence 2 0 2 3 
 Understanding of      

 

COURSE 

OBJECTIVES 

(1) Structure and functions of Human Body, 

(2) Importance of Physical Exercises and various Medical systems 

(3) Life force and Philosophy of Kaya Kalpa 

(4) Mind and its functions and Meditation Practices. 

UNIT DESCRIPTION INSTRUCTIONAL 

HOURS 

I PHYSICAL STRUCTURE 

• Purpose of life - life - yoga - modern life style - importance of physical health 

• Physical structure - combination of five elements - three forms of body. 9 

• Blood circulation system - Respiratory system. 

• Nervous system - Digesting system. 

II FUNCTIONS OF PHYSICAL BODY 

Three circulations - disease, pain and death - causes for disease. 

• Limit and method in five aspects - food, work, sleep, sensual pleasure and 

thought. 
9 

• Importance of physical exercises -  Simplified Physical Exercises - Rules and 
regulations. 

• Food and Medicine - yogic food habits - natural food - naturopathy - Medical 

systems: Allopathy, Siddha, Ayurvedha, Unani and Homeopathy. 

III REJUVENATION OF LIFE-FORCE 

Philosophy of Kaya kalpa - Physical body - Sexual vital fluid - Life force - Bio- 

Magnetism - Mind. 

• 
Anti-ageing and postponing death - Kayakalpa Practical - benefits. 

9 

• Sex and spirituality - value of sexual vital fluid - married life - chastity. 

• Functional Relationships of body, life force and mind. 

IV MIND 

Bio-magnetic wave - Mind - imprinting and magnifying - Eight essential factors of 

living beings. 

• Mental Frequency - functions of mind - five layers. 9 

• Ten stages of mind Benefits of meditation - habitual imprints - 

understandable imprints. 

• Importance of meditation - benefits of meditation. 

V MEDITATION 

Simplified Kundalini Yoga - greatness of guru - types of meditation 

• Agna meditation - explanation - benefits. 

• Santhi meditation - explanation - benefits - clearance of spinal cord - 9 

benefits. 

• Thuriam meditation - explanation - benefits - Thuriyatheetham meditation - 

explanation - benefits. 
Total Instructional Hours 45 

TEXT BOOKS 

T1 - Yogic Life - VISION, Vethathiri Publications. 

REFERENCES BOOKS: 

R1 - Vethathiri Maharishi, Yoga for Modern age, 2017, Vethathiri Publications, Erode. 

R2. Vethathiri Maharishi, Mind, 2017, Vethathiri Publications, Erode. 

R3. Dr.Mathuram Sekar, Medicine and Health, Narmadha Publications. 

R4. Vethathiri Maharishi, Simplified Physical Exercises, 2013, Vethathiri Publications, Erode. 

R5. WCSC-VISION for Wisdom, Yogasanas, 2012, Vethathiri Publications, Erode. 
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE1074 NCC General and National Integration 1 0 0 1 

 

 

Course 

Objectives: 

1. Know about the history of NCC, its organization and incentives of NCC cadets for their career 

prospects. 

2. Understand the concept of national integration and its importance. 

3. Understand the practices of health and hygiene and importance. 

4. Be motivated to serve the nation by joining Armed forces . 

5. Appreciate grace and dignity in the performance of foot drill. 

 

Unit 
  

Description 
Instructional 

Hours 

 

I 

ORGANIZATION OF NCC 

NCC General - Aims and Objectives - Motto of NCC - Organization - training and NCC 

song - History of NCC - Incentives of NCC - Duties of NCC cadets. 

 
 

3 

  

 

 

II 

NATIONAL INTEGRATION 

Introduction to National Integration - Major religions in India - Importance and Necessity of 

National integration - Unity in diversity - Factors affecting National integration - Threats to 

national security - Benefits of National Integration. 

  

 

3 

  

 

 

III 

HEALTH AND HYGIENE 

Structure and function of a human body - health and sanitization - Infectious and contagious 

diseases and its prevention. 

  

 

3 

  

 

 

IV 

ARMED FORCES AND GENERAL SERVICE KNOWLEDGE 

 

Basic Organization of Armed Forces - Army, Navy and Airforce - Equivalent Ranks in 

Defence services - History of the Armed Forces - modes of entry in Indian Armed forces. 

  

 

3 

  

 

 

V 

FOOT DRILL 

 

Basics of drill - File formation -Basics of foot drill - word of command - Savdhan - Vishram - 

Aram se - Thahine mud - Baye mud - piche mud - Thej chal - Tham - kadham thal. 

  

 

3 

  

 
CO1: Imbibe the conduct of NCC cadets. And exposure of NCC organization 

    

Course 

Outcome: 

CO2: Respect the diversity of different Indian culture.     

CO3: Provide good health by hygiene living.     

 CO4: Understand about Indian Armed forces and effective contribution.     

 CO5: Provide and follow the different word of command     

 

 

Reference : 

 

1. UGC and AICTE circulated syllabus. 

 

Text Books : 

 

1. NCC cadet Guide (SD/SW) Army 

2. NCC cadet Guide (SD/SW) Airforce. 

3. ANOs Guide (SD/SW) by DG NCC, Ministry of Defence, New Delhi 

4. Digital Forum App 1.0 & 2.0, by DG NCC DG NCC, Ministry of Defence, New Delhi 
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE2074 Social services and community development 1 0 0 1 

 

 

Course 

Objectives: 

1. Acquire the knowledge and active participate in social service and community development 

activities. 

2. Understand the concept of disaster management and role of NCC cadets in disaster management.. 

3. Understand the concept thinking and reasoning process.. 

4. Understand about maps and use of bearing and service protector 

5. Know about the principles of flight and Aerofoil structure and ATC procedures. 

Unit 
  

Description 
Instructional 

Hours 

 

 

I 

SOCIAL SERVICES AND COMMUNITY DEVELOPMENT 

 

Basics of social services and its need - Rural development programs - Contribution of youth 

towards social welfare - NGOs in social services Swach bharath Abhiyan - Social evils - 

Mission Indra danush - Beti bacho Beti pado - Digital awareness - Constitution day. 

  

 

3 

  

 

 

II 

DISASTER MANAGEMENT 

 

Organization of Disaster management -Types of emergencies - Natural and manmade 

disasters - fire service and fire fighting - prevention of fire. 

  

 

3 

  

 

 

III 

PERSONALITY DEVELOPMENT 

 

Introduction to personality development - public speaking Intra and Inter personal skills -self 

awareness - critical thinking - Decision making and problem solving. 

  

 

3 

  

 

 

 

IV 

MAP READING 

 

Types of maps - conventional signs - scales and Grid system - relief and contour gradient - 

cardinal points - Types of North - types of bearing and use of service protector - Prismatic 

compass and its uses - setting of map - finding North and own position. 

  

 

3 

  

 

 

 

V 

PRINCIPLES OF FLIGHT AND AIRMANSHIP 

 

Introduction to principle of flight - Forces acting on the aircraft - Angle of attack - Angle of 

incidence - Newton's - law of motion - Bernauli's theorem and Venturi effect - Aerofoil - 

Airfield layout - ATC (Air Traffic Control) - circuit procedures - Aviation medicine. 

  

 

3 

  

 
CO1: Perform the social services on various occasions for better community and social life 

    

Course 

Outcome: 

CO2: 
Appreciate the need and requirement for disaster management and NCC role in disaster 

management activities. 

CO3: Define thinking, reasoning, critical thinking and creative thinking     

 CO4: Use of bearing and service protector and locate the places and objects on the ground.     

 CO5: Understand the principles of flight and Aerofoil structure.     
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE3074 Leadership Qualities and camp activities 1 0 0 1 

 

Course 

Objectives: 

1. Identify the leadership traits. 

2. Understand importance of Environmental awareness and conservation. 

3. Acquiring awareness about the basic obstacles and weapon system in training 

4. Use of terrain effectively for concealment , camouflage, indicate landmarks and give field signals. 

5. Obtain Knowledge about Airframes, types of wings and instruments for flying. 

Unit 
  

Description 
Instructional 

Hours 

 

 

I 

LEADERSHIP DEVELOPMENT 

 

Introduction to Leadership - Leadership traits - indicators - motivation - ethics and Moral 

values - Honor code - Basics of OLQ (Officer like Qualities). 

  

 

3 

  

 

 

 

II 

ENVIRONMENTAL AWARENESS 

 

Water conservation - Sources of water - water cleaning management - Pollution - Types of 

pollution - Energy sources - Solar, wind, Tidal - Renewable and none renewable energy 

conversion - waste management - Tree plantation 

  

 

 

3 

  

 

 

 

III 

OBSTACLES AND WEAPON TRAINING 

 

Introduction to weapons - Types of rifles - SLR, .22, INSAS etc., - Firing - Types of Firing 

position - short range firing - Principles of firing - Holding, Aiming and Triggering. 

Understanding about obstacle training - Analysis and Process of obstacle training. 

Precautions carrying on training 

  

 

 

3 

  

 

 

IV 

FIELD CRAFT AND BATTLE CRAFT 

 

Introduction to FCBC- Observation, camouflage and concealment. Judging distance - 

Description of ground - Recognition, description and indication of land mark and target 

  

 

3 

  

 

 

V 

AIR FRAMES AND INSTRUMENTS 

 

Aircraft control surfaces - Types of Air frames - Types of wings and plane. Landing gear - 

Basic Flight Instruments - Air speed Indicator (ASI) - Altimeter -Artificial Horizon (AH). 

  

 

3 

  

 
CO1: Imbibe leadership qualities. 

    

Course 

Outcome: 

CO2: Contribute in environmental awareness and conservation activities.     

CO3: Understand and execute obstacles course and uses of weapons.     

 CO4: Observe surroundings in better way.     

 CO5: Understand the design of Aircraft, control surfaces and Airspeed indicator.     
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Programme Course Code Course Title L T P C 

BE/BTECH 21HE4074 
General awareness, communication and Aero engines 

1 0 0 1 

 

 

Course 

Objectives: 

1. Understand importance of General Awareness. 

2. Show Arm drill and ceremonial drill sequences. 

3. Get Acquainted with the procedure to treat the wounds and fractures during emergencies. 

4. Understand and knowledge about communications networks and Infantry weapons and supporting 

Arms. 

5. Obtain Knowledge about Aero engine, Aero modeling and flying basics. 

Unit 
  

Description 
Instructional 

Hours 

 

I 

GENERAL AWARENESS 

Constitution of India - Current affairs - logical reasoning - Types of awards - Indian history 

and geographical structure - Indian culture - know your country - freedom fighters. 

 

 

3 

  

 

 

 

II 

ARM DRILL AND CEREMONIAL DRILL 

Arm Drill - Rifle ke sath savdhan, Vishram aur Aram se - Rifle ke saath Parade par aur Saj, 

Rifle ke saath visarjan, Line Tod - Bhumi Shastra aur Uthao Shastra, Bagal Shastra aur Baju 

Shastra. Salami sasthra - Squad Drill with Arms – Salute - General Salute - National Salute - 

ceremonial Drill - Guard of Honour - Gurad mounting. 

  

 

 

3 

  

 

 

III 

FIRST AID AND WELLBEING OF HUMAN BODY 

First Aid common medical Emergencies - treatment of wounds - Introduction to yoga and 

daily exercise - Types of Asanas - benefits of yoga and exercises - Balanced Diet food - 

Health monitors - Immunity development - fight against spread of diseases. 

  

 

3 

  

 

 

IV 

COMMUNICATION , INFANTRY WEAPONS AND SUPPORTING ARMS 

Types of communications - characteristics of wireless communication - Characteristics of 

7.65 m SLR - Ammunition - fire power - Stripping, Assebling and Aiming - Supporting Arms 

- INSAS, Rocket Launcher, Tanks - Army Defence system. 

  

 

3 

  

 

 

 

V 

AERO ENGINES, AERO MODELING AND FLYING 

Introduction to Aero Engine - types of Aero Engines - Piston and Jet Engines - Principles and 

working of Aero Engines - history of Aero modeling - types of Aero models - Building and 

flying of Aero models - Pre flight checking - Start up, taxi and take off - forced landing 

techniques. 

  

 

3 

  

 
CO1: Keep abreast of current affairs and general awareness. 

    

Course 

Outcome: 

CO2: Observe and practice Arm drill with rifle and General salute.     

CO3: Follow healthy personal hygiene practices and provide first aid in emergencies.     

CO4: Observe and characteristics of Radar communication, SLR characteristics and functioning of tanks. 

 
CO5: 

Understand principle and working of piston engine and jet engine. Aero modeling 

procedures and flying controls. 
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Course Code Course Name Course Duration 

21VACH01 Industrial Automation 30 Hrs. 

 

Course Objective: 

 To make the students program PLC module using ladder logic method through powerful software package 

and enhance the student knowledge on integrated industrial automation using PLC 

 

 

Module No Heading Subheading Hours 

Module 1 Introduction to PLC, CPU 

and Programming 

 Introduction to PLC, PLC size and 

Application 

 CPU Block diagram & Memory 

 PLC Programming Language 

 Installation and wiring guidelines 

4 

Module 2 Hardware, Logic and 

Control Instructions 

 Addressing & Hardware configuration 

 NO/NC Concept 

 Bit Logic Instructions 

 Control Instructions 

5 

Module 3 Various Operations  Comparison operation 

 Conversion Operations 

 Math Instructions 

3 

Module 4 Tools  Timers 

 Counters 

4 

Module 5 Programming with PLC  For the Lamp Circuit 

 For Actuating Single Acting Cylinder 

 For Water Level Control of Two 

Different Water Tanks 

 For Material Handling System 

 For Stamping System 

 For Spray Painting System 

 For Bottle Filling System 

14 

  Total Contact Hours 30 

Hours 

 

 

 

Course Outcomes: 

 

At the end of the course the students will able to 

 

 Interface the hardware component in real time environment 

 Program, Simulate and run the various industrial applications through PLC module 
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Course Code Course Name Course Duration 

21VACH02 Bulk Solid Handling for Chemical Engineers 30 Hrs. 

 

Course Objective: 

 To study about detailed design, safety and environment aspects, commissioning of value chain and 

equipment procurement to handle bulk solids. And also, the persons who involved to solve and prevent the 

flow problems. 

 

 
Module No Heading Subheading Hours 

Module 1 Introduction on 

bulk solid and 

handling of bulk 

solids 

 Concepts and role of unit operation in process industries, 
Introduction on bulk solid and handling of bulk solid. 

 Explanation in coal industry. 

3 

Module 2 Classification and 

Flow ability 

 Particle shape, particle size, classification of bulk solids, 

comparison of solids and liquids in flow ability of solids. 

 Explanation of Iron and Steel Industries 

3 

Module 3 Bulk solid flow  Hourglass flow, flow through model deflector, flow patterns, 

bulk solid flow differ from fluid flow, wall friction, 

compressibility, permeability. 

 Other properties affect the flow of solids through various types 

of feeders, blenders, chutes, bins, and hoppers. 

6 

Module 4 Mixing  Reduction of segregation, sampling, size reduction, energy 

requirement and product size distribution, mixing and agitation 

- mixing of liquids (with or without solids), mixing of powders, 

selection of suitable mixers. 

3 

Module 5 Blending and 

Segregation 

 Blending- convection, diffusion, blend quality, segregation 

testing of powders and solids-fluidization, shifting, vibration. 

 Explanation of mining industry 

3 

Module 6 Bulk Solid handling 

Fertilizer Plants 

 Process Flow diagram, equipment specification process, 

parameters, control the process and case study. 

 Explanation of fertilizer industry for bulk handling 

3 

Module 7 Solid bulk material 

handling in 

Refineries & 

Petrochemical plant 

 Practical Application and role of chemical engineers in Solid 

bulk material handling in Refineries & Petrochemical plant, 

Equipment’s used in refineries. 

 Explanation of Refinery Industries 

3 

Module 8 Case study, Group 

Discussion & 

Assessment 

 Transfer Chute Plugging Solved at Iron Ore Export Terminal 

 Gypsum Flow Problems Solved at Lafarge Cement 

 Coal Feeding: Pressure-Sealing Solids Pump Improves Feed 

6 

  
Total Contact Hours 30 Hours 

 

 

 

Course Outcomes: 

 

 To Understand how to specify and select hardware recommended for bulk solid flow problems and 

objectives; also, to remodel of equipment to correct the flow problems. 

 To Understand the handling of solid materials in fertilizer industry, Refinery Industry and the equipment’s 

used in varying configurations in order to meet their specific needs 

 To Understand and solve flow problems which involve production lost, extra labor, unreliable equipment, 

poor quality control, downtime of plant and waste material 

 

 

 

 



104  

 

Course Code Course Name Course Duration 

21VACH03 Fundamentals of AI and it’s Chemometric Applications 30 Hrs. 

 

Course Objective: 

 This course will provide an insight to Apply AI into Chemical Engineering. 

 

 

Module No Heading Subheading Hours 

Module 1 Introduction to AI  Definition, types of tasks (classification, regression, etc.), 

supervised vs unsupervised learning, major AI techniques & 

applications, basic terminology (data, label, machine learning vs 

deep learning, etc.) 

5 

Module 2 Workflow  Data collection, exploratory data analysis (EDA), pre- 

processing, model selection, model evaluation, deployment 

5 

Module 3 Exploratory data 

analysis 

 Wine quality dataset background, physico-chemical data (input 

variables) explanation, basic metrics (count, mean, quartiles, 

etc), graphical visualization (histogram, box plot, scatter plot, 

correlation matrix, etc), dimensionality reduction (PCA, LDA, 

LLE, etc). 

5 

Module 4 Data pre-processing  Standardization, normalization, scaling. 5 

Module 5 Model selection, 

training & 

evaluation 

 Train/dev/test sets, commonly used models - linear regression, 

logistic regression, SVM, kNN, random forest, neural networks. 

Evaluation metrics (loss functions), model selection criteria’s 

(resampling methods - train-test split, cross-validation). 

5 

Module 6 Improving ML 

models. 

 Bias & variance, hyper parameter tuning (orthogonalization 

strategy), overfitting & underfitting, regularization, training 

final model 

5 

  Total Contact Hours 30 Hours 

 

 

 

Course Outcomes: 

 

 To Understand about the AI techniques & and its applications. 

 To Understand about the data collection, evaluation and data analysis. 

 To Understand about data processing and normalization. 

 To Understand about the model selection and evaluation. 

 To Understand about regularization and final model 
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Course Code Course Name Course Duration 

21VACH04 Introduction to Chemical Engineering MATLAB 30 Hrs. 

 

Course Objective: 

 To enable the students to carry out mathematical modelling related to process design, control and 

optimization by using MATLAB. 

 

Module No Heading Subheading Hours 

Module 1 

 

 

 

Module 2 

 

 

 

Module 3 

 

Introduction to MATLAB 

Programming 

 

 

MATLAB Components 

 

 

 

Ordinary Differential Equations 

(ODE) in MATLAB 

  Basics of MATLAB 

programming 
  Array operations in MATLAB 
  Basic notations in MATLAB 7 

  Loops and execution control 

  Working with files: Scripts and 

Functions 7 

  Plotting and program output 

  Introduction to ODEs 

  MATLAB ode45 algorithm in single 

variable 
4 

  MATLAB ode45 algorithm in multiple 

variables 

Module 4 Simu Link Basics Introduction to Simulink 
  Components of Simulink 4 

Module 5 Final Project In this Module, you will do a 

project based on what you have 

learned so far, for example: - 

  Iso-Thermal Batch Reactor 
  Dynamic Simulation of Two tank 8 

Interacting system. 

  Simulation of Double pipe Heat 

Exchanger using Simulink. 

Total Contact Hours 30 Hours 

 

Course Outcomes: 

 

 To understand the mathematical operation using MATLAB programming. 

 To understand the components of MATLAB programming and its executions. 

 To understand the simulation and optimization of Chemical Engineering Unit Operation system using 

Simulink. 
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Course Code Course Name Course Duration 

21VACH05 IoT- Basics and Application in unit operations. 30 Hrs. 

 

Course Objective: 

 To develop the ability to apply the IoT tools and its components in the field of various Unit Operations. 

 
Module No Heading Subheading Hours 

 

 

Module 1 

 

 

Introduction to IoT 

  IoT definition ad Characteristics 

  IoT Complete Architectural Stack 

  IoT enabling Technologies 

  IoT Challenges 

 

6 

  
  Hardware Platforms – Arduino, Raspberry Pi, Node 

MCU. 

6 
Module 2 Sensors and Hardware for IoT  

 

 

Module 3 

 

 

Protocols for IoT 

  Infrastructure protocol (IPV4/V6/RPL), 

Identification (URIs), Transport (Wifi, Lifi, 

BLE), Discovery, Data Protocols, Device 

Management Protocols. 

 

 

5 

    A Case study with any one of the boards and data 

acquisition from sensors. 

  A Case Study with MQTT/CoAP usage-IoT 

privacy, security and vulnerability solutions. 

 
6 

Module 4 Lab Practice  

    IoT based performance monitoring and control in 

counter flow double pipe heat exchanger. 

  IOT-based monitoring of lab scale constitutive 

landfill model of food waste. 

 

 

7 

Module 5 Final Project 
  

  

 
Total Contact Hours 

 

 

30 Hours 

 

 

Course Outcomes: 

 

 To Understand the definition and significance of the Internet of Things. 

 To Understand the characteristics of IoT components and its Tools. 

 To Understand the Design and development of IoT based sensor systems. 

 To Understand the need for IoT Trust and variants of IoT 
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