
 
 

 

 

 

 

 

 

 

1.1.2 
List of Employability/ Entrepreneurship/ Skill 

Development Courses with Course Contents 

 

 
Colour Codes 

Employability Contents Green  

Entrepreneurship 
Contents Light Blue  

Skill Development 
Contents 

Pink  
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Development) 
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Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

List of Courses Focus on Employability/ Entrepreneurship/   

Skill Development    

Department             :   Chemical Engineering     

  Programme Name :  B.Tech. 
 

Academic Year : 2020-21 
 

List of Courses Focus on Employability/ Entrepreneurship/Skill Development 
  

Sr. No. Course Code Name of the Course 

01. CS201TES02 Computer Programming 

02. CS201PES02 Computer Programming Lab 

03. ME202PES04 Workshop Technology And Manufacturing Practices 

04. CH03TPC02 Fluid Mechanics 

05. CH03PPC02 Fluid Mechanics Lab 

06. CH03TPC01 Material And Energy Balance Calculations 

07. CH04TPC04 Numerical Methods In Chemical Engineering 

08. CH04PPC03 Numerical Methods In Chemical Engineering Lab 

09. CH04TPC05 Inorganic Chemical Technology 

10. CH04TPC06 Particle And Fluid Particle Processing 

11. CH04PPC04 Particle And Fluid Particle Processing 

12. CH04TPC07 Process Instrumentation 

13. CH04PPC05 Process Instrumentation Lab 

14. CH04THS02 Business Communication And Presentation Skill 

15. CH05TPC08 Heat Transfer 

16. CH05PPC06 Heat Transfer Lab 

17. CH05TPC09 Mass Transfer-I 

18. CH05PPC07 Mass Transfer-I Lab 

19. CH05TPC10 Chemical Reaction Engineering-I 

20. CH05PPC08 Chemical Reaction Engineering Lab 

21. CH06TPC11 Mass Transfer-II 

22. CH06TPC12 Process Dynamics And Control 

23. CH06TPC13 Process Equipment Design-I 

24. CH06TPE31 Fertilizer Technology 

25. CH06TPE32 Fuel Combustion Energy Technology 

26. CH06TPE21 Environmental Engineering 

27. CH7TPC13 Process Equipment Design-II 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

28. CH7TPC14 Chemical Reaction Engineering-II 

29. CH7TPC15 New Separation Processes 

30. CH7PPC08 Minor Project 

31. CH7PPC09 Vocational Training Viva Cum Seminar 

32. CH8TPC16 Process Equipment Design-III 

33. CH8TPC17 Project Engineering, Economics And Management 

34. CH8PPC10 Project 

35. CH7TPE41 Petroleum Refinery Engineering 

36. CH8TPE51 Petrochemical Technology 

37. CH8TPE53 Membrane Separations Processes 

38. CH7TOE32 Water Conservation And Management 

39. CH8TOE41 Optimization Techniques 

40. CH8TOE42 Process Modeling And Simulation 

41. CHPG1101 Advanced Heat Transfer  

42. CHPG1102 Chemical Reactor Design 

43. CHPG1103 Fluidization Engineering 

44. CHPG1105 Membrane Separation Processes 

45. CHPG1106 Chemical Engineering Computational Lab 

46. CHPG1201 Advanced Fluid Mechanics 

47. CHPG1202 Advanced Mass Transfer  

48. CHPG1203 Industrial Pollution Control Technologies 

49. CHPG1204 Design And Devlopment Of Catalyst 

50. CHPG1206 Project 

51. CHPG1207  Seminar 
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Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

B.Tech. V Semester 

CH05TPC08 Heat Transfer [L:3, T:1, P:0] 

Objectives   

1. To provide a fundamental understanding of heat transfer in the mode of conduction, convection and 

radiation. 

2. To understand the fundamental laws and their correlation. 

3. To understand basic knowledge of various heat transfer equipments. 

 

Contents: 

Unit-I: Introduction to three modes of heat transfer, Derivation of heat balance equation- Steady one 

dimensional solution for conduction heat transfer in Cartesian, cylindrical and spherical geometry, concept 

of conduction and film resistances, critical insulation thickness, lumped system approximation and Biot 

number, approximate solution to unsteady conduction heat transfer by the use of Heissler charts. 

 

Unit-II: Heat convection, boundary layers, Forced convection, Natural convection, Dimensionless 

parameters for forced and free convection heat transfer, Correlations for forced and free convection, 

Approximate solutions to laminar boundary layer equations (momentum and energy), Estimating heat 

transfer rates in laminar and turbulent flow situations using appropriate correlations for free and forced 

convection. 

 

Unit-III: Interaction of radiation with materials, definitions of radiative properties, Stefan Boltzmann’s law, 

black and gray body radiation, Calculation of radiation heat transfer between surfaces using radiative 

properties, view factors and the radiosity method. 

 

Unit-IV: Heat Transfer Equipments: Types of heat exchangers, General design of parallel and counter-

current, Double pipe and Shell and Tube heat exchanger, Analysis and design of heat exchangers using both 

LMTD and ε- NTU methods, Similarity between heat and mass transfer. 

 

Unit-V: Heat Transfer with phase change: Evaporation- Types of evaporators and fields of their applications, 

Single and multiple effect evaporators: their design and operation, Vapour recompression, Heat transfer from 

condensing vapours, Heat transfer to boiling liquids. Boiling and Condensation heat transfer, Pool boiling 

curve 

   

Suggested Text Books :  

1. Fundamentals of Momentum, Heat and Mass Transfer by J. R. Welty, C. E. Wicks, R. E. Wilson and G. 

L. Rorrer, John Wiley & Sons. 

2. Unit Operations of Chemical Engineering by W. L. McCabe, J. C. Smith and P. Harriot, McGraw Hill 

Education. 

3.  Heat Transfer by J. P. Holman, S. Bhattacharya, McGraw Hill Education. 

4.  Process Heat Transfer by D. Q. Kern, Tata McGraw-Hill Publishing Company Limited. 

 

 

 

Course Outcome: 

Students would be able to  

1. Analyze the steady state and unsteady state heat transfer by conduction. 

2. Calculate heat transfer coefficients for forced and natural convection.  

3. Explain and Calculate the heat transfer by radiation. 

4. Design and analyze the double pipe and shell and tube heat exchanger performance for co-current and 

counter-current flows.  

5. Explain the concepts of heat transfer with phase change. 
 

   
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH05TPC09 Mass Transfer-I [L:3, T:1, P:0] 
Objectives   

1. To provide the understanding of mass transfer operations and equipments. 
2. To impart the understanding of separation processes such as diffusion, distillation and 

absorption. 
 

Contents: 

Unit-I: Constitutive laws of diffusion; unsteady state diffusion, molecular diffusion in 

gases and liquids, Diffusion velocities, Convective mass transfer, interphase mass transfer 

and mass transfer coefficients, mass transfer correlations. 
 

Unit-II: Phase Equilibria: Vapor-liquid equilibrium curves and boiling point diagram, 

Volatility, Solubility of gases, Enthalpy-concentration diagrams. Equilibrium Stage 

Operations Principles, Determination of number of ideal stages for two-component 

systems by graphical and absorption factor methods. 
 

Unit-III: Flash distillation, differential distillation, steam distillation, Azeotropic 

distillation and Extractive distillation, Continuous distillation with rectification, Reflux 

ratio, Minimum reflux ratio, calculation of number of plats – Lewis sorel method, McCabe 

Thiele method.  
 

Unit-IV: Fenske equation, Optimum reflux ratio, Analysis of fractionating column by 

enthalpy concentration diagram method, Plate efficiencies, Packed Column, Height 

Equivalent to Theoretical Plate. 
 

Unit-V: Gas Absorption: Design of packed towers, Principles of absorption, Rate of 

absorption, Two film theory, Overall coefficients, HTU method, Interrelation between heat 

transfer, momentum transfer and mass transfer. 
   

Suggested Text Books :  

1. Principles of Mass Transfer and Separation Processes by B. K. Dutta, PHI Learning 

Private Limited. 

2. Mass Transfer Operations by R. E. Treybal, McGraw Hill. 

3. Diffusion - Mass Transfer in Fluid Systems by E.L. Cussler, Cambridge University 

Press. 

4. Principles of Unit Operations by A. S. Foust, A. L. Wenzel, C. W. Clump, L. Maus and 

L. B. Anderson, John Wiley & Sons. 
 

Course Outcome: 

Students would be able to  

1.  Identify the concepts of phase equilibrium in mass transfer related problems. 

2.  Solve problems related to distillation, diffusion and absorption and mass transfer 

equipment.  

3.  Design plate /packed column for mass transfer operations. 
 
 
 
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH05TPC10 Chemical Reaction Engineering-

I 

[L:3, T:1, P:0] 

Objectives    
To impart the knowledge of the kinetics and thermodynamics of single and multiple 

reaction and the effect of temperature and pressure on reaction systems. 
 

Contents: 

Unit-I: Kinetics of Homogeneous Reactions: Kinetics and thermodynamics of chemical 

reactions, Kinetics of homogenous reactions rate theories, Analysis of rate equations. 
 

Unit-II: Interpretation of Batch Reactor Data: Irreversible reactions, Total pressure 

method of kinetic studies, Analysis of complex rate equations, Complex reactions, Chain 

reactions, Variable volume reactions, Rate constants and equilibrium. 
 

Unit-III: Ideal Reactor for Single Reaction: Ideal batch reactors, Steady state mixed flow 

reactor, Steady state plug flow reactor, Size comparison of single reactors, Multiple-reactor 

system. 
 

Unit-IV: Design for Multiple Reaction: Introduction to multiple reaction, Qualitative 

treatment of product distribution and reactor size for parallel reactions, Reversible first 

order reactions in series, Favourable contacting patterns for irreversible reactions in series 

(First order &followed by first order). 
 

Unit-V: Temperature and Pressure Effects: Single reaction, General graphical design 

procedure, Optimum temperature progression, Heat effects- adiabatic and non-adiabatic 

operations, van Heerden relationship. 

Multiple reactions: Temperature and vessel size for maximum production. 
   

Suggested Text Books :  

1. Chemical Reaction Engineering by O. Levenspiel, John Wiley & Sons. 

2. Elements of Chemical Reaction Engineering by H. S. Fogler, Prentice Hall. 

3. Chemical and Catalytic Reaction Engineering by J. J. Carberry, Dover Publications. 

4. Chemical Reactor Analysis and Design by G. F. Froment, K. B. Bischoff and J. D. 

Wilde, Wiley. 
 

Reference Book: 

1. Reaction Kinetics for Chemical Engineers by S. M. Walas, Butterworths Publishers. 
 

Course Outcome: 

Students would be able to  

1. Develop rate of reaction for homogeneous reactions.  

2. Interpret batch reactor data and design ideal reactors for single and multiple reactions. 

3. Describe different aspects of design for multiple reactions. 

4. Explain the effect of temperature and pressure on reaction rate. 
 
 
 
 
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPC11 Mass Transfer-II [L:3, T:1, P:0] 
Objectives   

4. To provide basic knowledge of fundamental mass transfer operations and mechanisms. 

5. To understand the mass transfer in LLE, leaching, drying, crystallization, adsorption 

and humidification operation. 
 

Contents: 

Unit-I: Humidification Operations: Definitions, Humidity chart and its use in 

measurement of humidity and calculations of humidification operations, Adiabatic 

humidification, Design of Cooling Towers. 
 

Unit-II: Leaching: Equipment, Principles of leaching, Calculation of number of ideal 

stages, Stage efficiency 
 

Unit-III: Liquid- Liquid Extraction: Equipment, Principles of extraction, Panchon-Savorit 

method, Counter-current extraction using reflux application of McCabe method, Extraction 

in packed and spray column. 
 

Unit-IV: Crystallization: Principles, yield of crystals, Super solubility curve, Crystal 

growth, Equipment and application of principles to design. 

Adsorption: Fixed bed absorbers, break through; Ion-Exchange. 
 

Unit-V: Drying: Equipment, Principles, Mechanism and theory of drying, Calculation of 

drying time. 
   

Suggested Text Books :  

5. 1.  Principles of Mass Transfer and Separation Processes by B. K. Dutta, PHI Learning 

Private Limited. 

6. Mass Transfer Operations by R. E. Treybal, McGraw Hill. 

7. Diffusion - Mass Transfer in Fluid Systems by E.L. Cussler, Cambridge University 

Press. 

8. Principles of Unit Operations by A. S. Foust, A. L. Wenzel, C. W. Clump, L. Maus and 

L. B. Anderson, John Wiley & Sons. 
 

Course Outcome: 

Students would be able to  

1. Explain the basics of Mass Transfer and related laws. 

2. Identification of mechanisms of mass transfer, Formulation of rate equations. 

3. Solve problems related to drying, leaching and crystallization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Highlight



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPC12 Process Dynamics and 

Control 

[L:3, T:1, P:0] 

Objectives   
1. To provide fundamental knowledge on process control strategies. 

2. To impart knowledge on a theoretical analysis of open loop and closed loop systems. 
 

Contents: 

Unit-I: Process Control : Importance of process control in chemical plants and systems, 

Various types of Control systems viz. open loop and closed loop control, feedback and feed 

forward control, servo and regulator control; Importance of dynamic behaviour of 

processes in process control, Physical and block diagram representation of control system, 

Use of Laplace transformation in analysis of control systems.  
 

Unit-II:  Simple System Analysis: Laplace transformation and transfer function, Block 

diagrams, Linearization, First and higher order systems, Interacting and non-interacting 

systems, Distributed and lumped parameters systems, Dead time.  
 

Unit-III:  Linear Open Loop Systems: Response of first order, second order and higher 

order systems, Linearization of non-linear systems, Transportation lag. Linear Closed Loop 

Systems: Study of various control system and their components viz. controllers, final 

control elements, Measuring instruments, Closed loop transfer functions, Transient 

response of simple control system, Stability criterion and analysis.  
 

Unit-IV:  Root Locus, Stability Criterion and Transient Response: Transient response 

analysis form root locus, Application of root locus to control system, Routh stability 

criterion.  
 

Unit-V:  Frequency Response Analysis: Design of control system by frequency response, 

Closed loop response by frequency response, Frequency response technique: Phase margin 

and gain margin, Bode stability criterion; Nyquyist stability criterion, Controller tuning: 

Ziegler-Nichols method, Cohen-Coon method, Introduction to advanced controllers: 

cascade control, feed forward control. 
 

Suggested Text Books :  

1. Process Systems Analysis and Control by D.R. Coughanowr and S. LeBlanc, McGraw-

Hill. 

2. Process Dynamics and Control by D.E. Seborg, T.F. Edgar and D.A. Mellichamp, John 

Wiley. 

3. Chemical Process Control: An Introduction to Theory and Practice by G. 

Stephanopoulos, Pearson Education. 
 

Course Outcome: 

Students would be able to  

1. Evaluate dynamic behaviour of first and second order system. 

2. Determine the process stability in Laplace domain. 

3. Analyze open-loop systems and linear closed loop systems. 

4. Develop working knowledge of control system by frequency response. 
 
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPC13 Process Equipment Design-I [L:3, T:1, P:0] 
Objectives   

To understand the chemical engineering principles applicable to mechanical process 

design for various process equipment and standard codes for design of chemical plant 

equipment. 
 

Contents: 

Pressure and Storage Vessels: Design of pressure and storage vessels and their supports. 

End closures, Flat plates, Flanged, Dished, Hemispherical, Ellipsoidal and conical ends. 
 

Suggested Text Books :  

1. Introduction to Chemical Equipment Design (Mechanical Aspects) by B.C. 

Bhattacharya, Chemical Engineering Education Development Center. 

2. Process Equipment Design by L.E. Brownell and E.H. Young. 

3. Design of Process Equipment Design by M.V. Joshi and V.V. Mahajan, MacMillan, 

India 

4. Chemical Engineering by J. M. Coulson and J. F. Richardson, Vol-I, MacMillan, 

Newyork. 

5. Process Equipment Design by S.D. Dawande, Dennet & Co. 
   

Reference Books: 

1. Perry's Chemical Engineers' Handbook by D. W. Green and R. H. Perry, McGraw 

Hill Publication. 

2. IS Codes. 
 

Course Outcome: 

Students would be able to  

1. Design pressure and storage vessels and their supports.  

2. Evaluate the parameters of equipment design and important steps involved in design. 
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Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPE21 Environmental Engineering [L:3, T:0, P:0] 
Objectives   

 To understand the significant issues of environmental pollution and their control 

principles. 
 

Contents: 

Unit-I: Environmental Pollution and Its Effect: Environment and its components, Sources 

and type of pollutants, General effects on man, animal, vegetation and property.  
 

Unit-II:  Air Pollution : Air quality criteria and standards, Ambient air sampling and 

analysis, Stack emission standards, Stack sampling and analysis, Meteorology and 

dispersion of air pollutants, Atmospheric lapse rate and stability, Plume behaviour, Control 

of gaseous and particulate pollutants from mobile and stationary sources.  
 

Unit-III:  Water Pollution : Water quality criteria and effluent discharge standards, 

Domestic and industrial sources of waste water, Waste water sampling and analysis 

methods as per BIS specifications, Physico-chemical and biological methods of waste 

water treatment, Recovery of material from process effluents.  
 

Unit-IV:  Pollution Due to Hazardous Industrial Waste: Nature of hazardous waste 

materials from various chemical and allied Industries, Methods of disposal, destruction and 

reuse, Nuclear wastes and their management. Solid waste from commercial, domestic and 

industrial sectors-composition and characterization, recycle, resource recovery and 

disposal. 
 

Unit-V: Environmental Pollution Management: Case studies of air and water pollution 

control in chemical industries. 
 

Suggested Text Books :  

1. Environmental Pollution Control Engineering by C. S. Rao, New Age International Ltd. 

2. Environmental Engineering by N. N. Basak, Tata McGraw-Hill Pub. Co. Ltd. 

3. Essentials of Environmental Studies by K. Joseph and R. Nagendran, Pearson 

Education (Singapore) Pvt. Ltd. 
 

Course Outcome: 

Students would be able to  

1.   Explain environmental pollution and its effect. 

2.   Describe methods of controlling of Water Pollution and Air Pollution. 

3. Analyze the characteristics of hazardous industrial waste and its handling and 

management. 

4.   Explain case studies of air and water pollution control in chemical industries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPE31 Fertilizer Technology [L:3, T:0, P:0] 
Objectives   

To impart the understanding of essential knowledge of fertilizer industry which includes 

production process, reaction and separation steps in a flow diagram for variety of 

fertilizers. 
 

Contents: 

Unit-I: Chemical fertilizers and organic manures – types of chemical fertilizers. Role of 

essential Elements in plant Growth, Macro elements and Micro elements, Development of 

fertilizer industry; Fertilizer production and consumption in India; Nutrient contents of 

fertilizers; Secondary nutrients; Feedstock and raw materials for nitrogenous, phosphatic 

and potassic fertilizers. 
 

Unit-II: Nitrogenous fertilizers- Methods of production, Characteristics, Specification and 

storage of ammonium sulphate, ammonium nitrate and ammonium chloride and urea.  
 

Unit-III: Phosphatic fertilizers Methods of production, Characteristics, Specification and 

storage of single super phosphate, triple super phosphate.  
 

Unit-IV: Potassic fertilizers- Methods of production, Characteristics, Specification and 

storage of potassium chloride, potassium sulphate and potassium schoenite. 
 

Unit-V: Complex and NPK fertilizers-Methods of production, Characteristics, 

Specification and storage of Mono ammonium phosphate, Di-ammonium phosphate, Nitro 

phosphates, Fertilizers and Environment. 
   

Suggested Text Books :  

1. Dryden’s Outlines of Chemical Technology by  M. G. Rao and M. Sittig, East-West 

Press. 

2. Shreve’s Chemical Process Industries by G. T. Austin, Tata McGraw Hill 

Publications.  

3. Chemistry & Technology of Fertilizers by A.V. Slack, Interscience. 

4. Chemical Technology by G.N. Pandey and S.D. Shukla, Vani Books Company. 
 

Course Outcome: 

Students would be able to  

1. Explain reactions and unit operations steps in manufacturing of various fertilizers.  

2. Explain characterization process and engineering problems in fertilizer industries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

CH06TPE32 Fuel Combustion Energy 

Technology 

[L:3, T:0, P:0] 

Objectives   
To understand the basics of various types of solid, liquid and gaseous fuels, basic 

principles of their combustion processes, its appliances, the fundamentals of the applied 

sciences dealing with various types of conventional and non-conventional energy 

resources. 
 

Contents: 

Unit-I: Solid Fuel : Classification of fuel, Origin, Composition, Characteristics and 

analysis of coal washing & storage of coal, Physical & chemical processing of coal, 

Various classification systems of coal briquetting, Carbonization, Gasification of coal. 

Liquid fuels: Origin, composition, characteristics and classification of crude oil, crude oil 

processing cracking and reforming, storage and handling of liquid fuel. 

Gaseous fuel: Classification of gaseous fuel, Natural gas, Coal gas, Coke oven and blast 

furnace gas, producer gas, water and Carburetted water gas 
 

Unit-II:  Fuel Combustion Calculation: Fundamentals of various combustion calculations 

with numerical examples. 
 

Unit-III:  Combustion Process: General Principles of combustion, Flame, Draught, Limits 

of In flammability, Types of combustion Process- Surface, Submerged, Pulsating, Slow 

combustion. 
 

Unit-IV:  Energy Conservation: Energy consumption pattern in various sectors, various 

ways of energy conservation in various process industries including petroleum. 
 

Unit-V:  Non – Conventional Energy Technologies : General principles with applications 

and technology of Biomass Energy, Solar Energy, Geothermal Energy, Wind Energy, 

Nuclear Energy, Hydal, Tidal and Ocean Energy. 
   

Suggested Text Books :  

1. Elements of Fuel Combustion & Energy Engineering by S.N. Saha, Dhanpat Rai 

Publication Co. Pvt. Ltd. New Delhi. 

2. Fuels and Combustion by S. Sarkar, Orient Longman, Hyderabad. 
 

Course Outcome: 

Students would be able to  

1. Analyze solid, liquid, gaseous fuels and their characterization. 

2. Compute fuel combustion calculation in industries with recommendation of better 

combustion processes in relation to better efficiency and pollution control 

technologies. 

3. Study and recommend the various energy conservation routes in various industries. 

4. Study and recommend the alternative sources of energies including the renewable 

energies in view of energy conservation to utilize them effectively. 
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Courses Focus on Employability/Entrepreneurship/Skill Development    Criteria – I (1.1.3) 

 

Course outcome:- 
Student would be able to 
 

1. Understand the different membrane based separation process. 
2. Characterize the membranes and their applications. 
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