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Program Outcomes (POs):

1. Domain specific Engineering knowledge : Attainment of the ability to acquire and apply knowledge of mathematics, physics,
chemistry, basic engineering sciences and Chemical Engineering specialization so as to make analysis of complex chemical
engineering problems.

2. Problem Analysis ability: Attainment of the ability to acquire knowledge which will enable them to analyze problems while
working in chemical and allied industries as well as consultancies.

3. Acquiring skills to Design/develop solutions to problems: Acquiring skills in selection, design, erection and control of unit
processes and unit operations and to attain ability to understand the past and present trends in manufacturing, production and
marketing of chemically derived products. 

4. Capacity to investigate complex problems : Attainment of the ability to identify new research areas in chemical engineering
and to use research-based knowledge and research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions, also to make efforts to come up with striking innovations in
the field.

5. Modern tool  usage:  Attainment  of  the ability  to  create,  select  and apply appropriate  techniques,  resources,  and modern
engineering  and IT tools  including ‘modeling  and prediction’  to  complex engineering  activities  so as  to  solve  advanced
engineering problems.

6. The engineer’s connectivity with society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice

7. Environment and sustainability awareness: Understand the impact of the professional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.



8. Practicing Ethics and Values: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Ability to work as an Individual and in team: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

10. Acquiring  Communication  Skills:  Communicate  effectively  on  complex  engineering  activities  with  the  engineering
community and with society at large, such as, being able to comprehend and write effective reports and design documentation,
make effective presentations, and give and receive clear instructions.

11. Well  verse  with  task of  Project  management and finance aspects:  Demonstrate  knowledge and understanding of  the
engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

12. Life-long learning attitude: Recognize the need for, and have the preparation and ability to engage in independent and life-
long learning in the broadest context of technological change.



Sr.
No.

Course Title Course Outcomes

S.Y. B.Tech (Chemical Technology) Revised Curriculum implemented from 2017-18

1. Computer 
Programming for 
Chemical 
Engineers

1. Students will be able to Design, create, build, and debug Visual Basic applications

2. Students will be able to Explore Visual Basic’s Integrated Development environment (IDE)

3. Students will be able to implement syntax rules in Visual Basic programs

4. Explain variables and data types used in program development

5. Apply arithmetic operations for displaying numeric output

6. Apply procedures, sub-procedures, and functions to create manageable code

2. Chemistry-I 1. The students Will be familiar with adsorption and catalysis

2. Will know the basics of photochemistry and chemical kinetics

3. Will have basic knowledge on coordination chemistry

4. Will know the preparations of important chemicals and their properties

5. Will have the basic knowledge of manufacturing process for various chemicals widely used in chemical

Industries

6. Will be familiar with different types of solutions

7. Will have basic knowledge about various theories required for coordination chemistry

8. Understand importance of Physical Chemistry with respect to environmental concerns and interdisciplinary tasks

3. Engineering 
Mathematics-III

1. Learn fundamentals of ordinary differential equations

2. Learn fundamentals of Partial Differential Equation

3. Solve ordinary differential equations and Partial Differential Equation



4. Solve an initial value problem for an nth order ordinary differential equation using the Laplace transform

5. Solve Laplace Transform and Inverse Laplace Transforms

6. Solve the Vector Calculus

7. Understand, recall and apply the concepts underlying the course

8. Further analyze and solve the chemical engineering problems based on the concepts of this course

4. Material Science 
and Technology

1.Gain knowledge necessary for material selection and understand material handling

2.Understand the process of performance evaluation of materials including economic considerations

3.Apply knowledge of mathematics, science and engineering in material selection and handling

4. Solve problems of simple three dimensional elastic solids using concepts of stress and strain

5. Calculate the stresses and strains in axially-loaded members, circular torsion members, and members subject to
flexural loadings

6.Calculate the stresses and strains associated with thin-wall spherical and cylindrical pressure vessels

5. Chemical 
Engineering 
Thermodynamics-I

1. Students will be able to understand concepts of heat, work and energy conversion and Calculate heat and work
quantities for industrial processes

2. Students will be able to demonstrate the use and applications of the first and second laws of thermodynamics

3. Students will be able to apply knowledge to calculate enthalpies, entropies real gases from equations of state and
measured quantities

4. Students will be able to explain the importance of assuming reversibility in making engineering calculations of work

5. Students will be able to simplify and combine the general energy and entropy balances to solve given textbook and
homework problems

6. Students will be able to sketch and read P-H and T-S diagrams

6. Fluid Flow 
Operations

1. Analyze problems of velocity profiles by simplification of equations of motion in simple fluid flow

2. Design equations of boundary layer thicknesses, friction factor



3. Identify Bernoulli’s equation at different conditions

4. Evaluate pressure drop, power requirements for single phase flow in pipes

5. Understand two phase gas/liquid pressure drop

6. Acquire details of power requirements, NPSH requirements of pumps

7. Apply equations of drag force and terminal settling velocity for single particles

8. Calculate pressure drop in fixed and fluidized beds

7. Environmental 
Studies

1. Develop an understanding of different natural resources including renewable resources

2. Realize the importance of ecosystem and biodiversity for maintaining ecological balance

3. Aware of important acts and laws in respect of environment

4. Demonstrate critical thinking skills in relation to environmental affairs

5. Develop an understanding of environmental pollutions and hazards due to engineering/technological activities and
general measures to control them

6. Demonstrate knowledge and application of communication skills and the ability to write effectively in a variety of
environmental contexts

7. Demonstrate an ability to integrate the many disciplines and fields that intersect with environmental concerns

8. Demonstrate an appreciation for need for sustainable development and role of science

8. Soft Skills 
Development

1. expertise in self development, effective communication skills and interview skills
2. Understand how to handle situation and take decision
3. Equip to any sort of interviews particularly job interviews
4. Acquaintance with documentation skills
5. Become self reliant and responsible
6. Team build up, its development and management

9. Chemistry-II 1. Gain knowledge on various reaction mechanism
2. Know the preparation of organic compounds and their properties
3. Elaborate the processes for producing petrochemicals
4. This will be a precursor for the study on Chemical Reaction Engineering

5. Will know details about heterocyclic compounds
6. Will know elaborated methods of preparation of soaps and dyes



7. Will became familiar with drugs and various processes of pharmaceutical industries
8. Understand importance of Organic Chemistry with respect to environmental concerns and interdisciplinary tasks

10. Chemical 
Engineering 
Thermodynamics-
II

1.  Students  will  be able  to  correlate  experimental  VLE data of  pure component  and ideal  mixtures  with suitable
equations
2. Students will be able to estimate mixture properties from group contribution methods

3. Students will be able to predict the equilibrium products and their concentration in equilibrium when dealing with
systems involving chemical reactions
4. Students will be able to apply phase equilibrium principles to calculate bubble and dew points of ideal mixtures and
construct T-x- y and P-x- y diagrams
5.Students will be able to calculate chemical equilibrium in non-ideal mixtures
6.Students will be able to apply activity coefficient models to calculate excess properties of liquids

11. Chemical Process 
Calculations

1. Students are expected to understand basics Chemical calculations
2. Given the composition of a mixture expressed in terms of mass fractions, calculate the composition in terms of mole
fractions or vice versa
3. Given the component partial pressures of an ideal gas mixture and the total gas pressure, determine the mixture
composition in either mole fractions, mass fractions or volume fractions
4. Find out need of writing mass and energy balance for various unit operations in chemical process industries
5. Use mathematical knowledge for solving mass and energy balance problems
6. Learn to integrate the data, formulate the mass and energy balance problems and to solve them
7. Learn to calculate conversion, selectivity etc for various reactions with and without recycle
8. Learn to use various mass and energy balance writing techniques in process design in chemical process industries

12. Heat Transfer 
Operations

1. Learn fundamentals of heat transfer
2. Identify principles of different modes of heat transfer
3. Design and analyze heat transfer operations and equipment
4.Compare performances and select type of heat transfer equipment
5.Learn industrial applications of heat exchangers and evaporators
6. Solve heat transfer problems of different difficulty levels through tutorials
7. Complete design of a heat exchanger through assignments/ group task
8.Understand importance of heat transfer with respect to societal aspects, environmental concerns, professional ethics,
team work, interdisciplinary tasks

13. Mechanical 
Operations

1. Choose proper operation for handling of material
2. Gets expertise in solving size reduction problems using crushing law and screening of the particulate solids
3. Understand sedimentation and settling of solid particle in a liquid
4. Learn the operation of mixing of solid, liquid material etc.
5. Recognize the importance of filtration process, gas cleaning etc.
6. Learn to make distinction between solids and liquids based on course basics
7. Understand the mechanism of various chemical industry processes involving mechanical operations



14. Introduction to 
Performing Arts

1. Students will be able to learn Fundamentals and types of Music and other allied arts
2. Students will be able to analyze, appreciate, and interpret significant works of art
3. Students will demonstrate critical thinking through analysis and evaluation of works of art
4. Students will develop good listening and viewing skills
5. Students will be able to explain the ‘Gharana’ system in Music
6. Students will be able to classify musical instruments
7. Students will demonstrate mastery of their designated area of concentration
8.Students will demonstrate comprehension of global perspectives in visual culture

T.Y. B.Tech (Chemical Technology) Revised Curriculum implemented from 2018-19

15. Thermal 
Engineering and 
Plant Utilities

1.  Apply  knowledge  of  mathematics,  science  and engineering  for  identifying  and  calculating  the  requirement  of
utilities in the industrial operations.
2. Explain refrigeration cycles.
3. Describe working and properties of different pumps and compressors.
4. Explain boilers and their types with their working.
5. This course will provide a gist of the theory behind the Air conditioning and will emphasize direct applications of
theory to design of an Air conditioning system.
6. Apply the general principles of psychometric and applied psychometrics in Air conditioning with knowledge of load
estimation, equipment selection, duct design etc.

7. Apply the general principles of solar thermal engineering to design solar energy harnessing devices and make
professionals in power and energy industry fields.
8.Explain importance of inert gases and industrial inerting.

16. Inorganic 
Chemical 
Technologies

1. Explain manufacturing of various fuels, fuel gases and industrial gases
2. Describe various ceramic based products
3. Explain the manufacturing of various sodium based inorganic chemicals
4. Explain the manufacturing of various sulphur based inorganic chemicals
5. Explain the manufacturing of various potassium based inorganic chemicals
6. Elaborate the manufacturing of various nitrogen and ammonia based based inorganic chemicals
7.  Draw process  flow diagrams/process  block diagrams for  the manufacture  of  various  inorganic  chemicals  from
process description

17. Safety in Chemical
Industry

1. Analyze the effect of release of toxic substances.
2.Understand the industrial laws, regulations and source models.
3.Apply the methods of prevention of fire and explosions.
4.Explain the relief and its sizing methods.
5.Describe the methods of hazard identification and preventive measures. 
6. Take the responsibility to ensure safety in chemical industry

18. Mass Transfer 1. Understand mass transfer operation with the concept of molecular diffusion.
2.Explain mass transfer operation with the concept of molecular diffusion, flux rate, theories of mass transfer, mass



Operations-I transfer coefficient, designed for equipment in which two phases are contacted.
3.Conceptually describe the role of mass transfer in various unit operations including distillation, extraction etc. 
4.Use the McCabe-Thiele Method, Ponchon Savarit Method for solving distillation problems and analyze Distillation
process .
5.Analyze implications of factors affecting distillation column operation and design like the effect of reflux ratio, feed
conditions etc. 
6.Describe processes like extraction and leaching, adsorption and use analytical, graphical techniques to solve these
types of problems.
7. Develop and apply criteria for selecting among alternative separation technologies available

19. Chemical Reaction
Engineering-I

1. Apply knowledge of mathematics, science and engineering and apply basic knowledge of classification of
reactions
2. Explain kinetics of competing reactions and their influence on product yield and selectivity
3. Thorough with fundamentals of kinetics including definitions of rate and forms of rate expressions and
relationships between moles, concentration, extent of reaction and conversion
4. Plan and interpret experimental data to determine kinetic parameters for chemical reactions

5. Derive batch, CSTR, and PFR performance equations from general material balances etc

6.Do size and performance calculations on isothermal plug, mixed, and batch reactors for a homogeneous and
heterogeneous reaction from given rate data or a rate expression
7. Develop skills to choose the right reactor among single, multiple, recycle reactors etc.

8. Apply mathematical techniques to analyze chemical reactions
20. Industrial Safety 

and 
HazardManageme
nt Laboratory

1. Evaluate workplace to determine the existence of occupational safety and health hazards
2. Identify relevant regulatory and national consensus standards along with best practices that are applicable. 
 3. Select appropriate control methodologies based on the hierarchy of controls 
4. Analyze injury and illness data for trends. 

21. Case Studies and 
seminar

 1. Gain self-confidence about their career path.

2.Prepare for any presentation due to increased confidence and practiced soft skills.
3. Respond to the challenges through the varied case studies learnt and attended by them and their peer group.
4.Development their overall personality by carving their presentation, aptitude and research skills.

5.Work in a team for the benefit of their organization and the society.
6. Set themselves for lifelong learning approach

22. Internship I 1. Acquaint to actual working environment
2. Acquire ability to utilize technical resources.
3.Write technical documents and give oral presentations related to the work completed.
4.Develop attitude of a team player and aptitude for lifelong learning.

23. Chemical Reaction 1. Apply knowledge of mathematics, science and engineering
2. Understand and apply the concepts of heat capacity, latent heat, heat of reaction, heat of combustion, and heat of



Engineering-II formation
3. Recognize the limitations imposed by non-ideal flow
4. Predict the conversion in a non-ideal reactor using tracer information
5. Design reactors for fluid-solid reactions
6. Develop the mechanism and determine the deactivation rate of catalytic reactions
7. Determine the effectiveness of catalyst and can carry out the experimentation to find the rate
8. Design towers for gas–liquid reactions with and without mass transfer considerations

24. Organic Chemical 
Technologies

1. Explain manufacturing processes of organic products and also the associated troubleshoot

2. Describe process flow diagram and various parameters concerning various industries and products.

3. Analyze and solve engineering problems during production of respective products.
4. Acquire awareness for organic process based industry practices and their importance for the society.
5. Adapt to thinking of internship and entrepreneurship in the field of organic products and processes.
6. Respond to various hands on skills required while working in these types of industries.

25. Industrial 
Pollution Control

1. Analyze the effect of pollutant on environment
2. Explain the meteorological aspects of the air pollution
3. Describe the air pollution control methods
4. Select the technologies for water/ waste water removal
5. Design unit operations for pollution control
6. Apply the environmental concepts to control and management of air, water pollution

26. Mass Transfer 
Operations-II

1. Apply their fundamental knowledge in the area of chemical engineering
2.Explain various operation of mass transfer use in worldwide chemical industry.
3.Execute proper material balance for different operations in chemical or pharmaceutical industry
4.Solve the engineering problems of drying, adsorption, evaporation, crystallization operations etc.
5.Explain the significance, role and selection of membrane separations operations and handling

6.Design the equipment on the basis of raw material and their parameter.

27. Process 
Instrumentation 
andControl

1. Explain working principles of basic instruments available for flow, pressure, level and temperature measurement
2. Model dynamical systems.
3. Describe the use and measurement of transfer functions..
4. Apply knowledge of mathematics [Laplace Transforms] to model and solve the models describing dynamics of
chemical processes. 
5. Evaluate stability of control loops.
6. Describe dynamic behavior and stability of chemical process control systems.

28. Mini Project 1. Students will be able to apply their fundamental knowledge according to their competency for solve engineering
problems.

2. Students will be able to develop the ability to choose the problem and formulate it.
3. Students will be able to develop their leadership quality and intellectual property.



29. Research
Methodology

1.Conceptualize the research process and apply in the appropriate manner forengineering research

2.Organize and conduct research (advanced project) in a more appropriate manner
3.Write a research report and thesis
4.Demonstrate knowledge and understanding of data analysis and interpretation in relation to the research process
5. Critically assess research methods pertinent to technology innovation research.
6.Develop  necessary  critical  thinking  skills  in  order  to  evaluate  different  research  approaches  utilized  in  the
engineering developing engineering solutions

30. Process Equipment
Design  and
Drawing

1.Explain the role of design engineer in designing procedure and knowledge of basics of process equipment design 

2. Analyze key criteria involved in the design of internal pressure vessels as per IS Code. 
3.Able to design special vessels (e.g. tall vessels) and various parts of vessels (e.g. heads)
4.Able to design storage vessels and various parts of vessels (e.g. heads, bottom plate)
5.Able to design heat transfer equipment, explain heat exchanger sizing and develop a heat exchanger data sheet

Final Yr. B.Tech (Chemical Technology)

31. Advanced
Separation
Techniques

1.Explain basics of industrial separation processes

2.Classify separation processes and illustrate each of those
3.Identify advancement in conventional separation processes
4.Design flux equations for different membrane processes
5.Perceive benefits of membrane processes
6.Report different applications of supercritical fluid extraction
7.Outline different biochemical separation processes

8.Explain different advanced separation processes with specific applications

32. Elective-I

(Polymer
Chemistry)

1. Learn scope of Polymer Chemistry.

2. Explain the condensation polymerization, addition polymerization and other polymerization techniques.
3. Learn different molecular weight determination method used for polymers.
4. Get details of the application of polymers present and future.

33. Elective-I

(Petroleum
Refining
Engineering)

1.Students are able to expertise to define the composition, evaluation and refining of crude oil

2.Students are able to know about drilling operation of oil and gas
3.They will be clearly illustrating the quality of petroleum product by explanation of   different test
4.They  will  be  recognizing  about  the  importance  of  thermal,  cracking,  distillation  process  of  petroleum  for  the
production of valuable product
5.Students will be able to explain the process of separation or removing of undesirable compounds from crude oil



6.Students will be realizing about the Challenges and challenges of petroleum industry

34. Elective-I

(Bio  chemical
engineering)

1.To define the basic concept of bio reaction

2.To illustrate the mechanism of biochemical reactions
3.To describe the reaction engineering behavior occurring in the molecular level
4.To find the difference between microbiological and recombinant cell reaction

5.To assess biochemical processes for industrial application
35. Elective-I

(Drugs  and
Pharmaceuticals
Technology)

1.The students will acquire basic knowledge of preformulation and formulation of drugs

2. The students will be able to justify the relevance of chemical engineering operations in pharmaceutical industry.
3. The students will be introduced to manufacturing, packaging of Pharmaceuticals. 
4. The students will be introduced to quality control aspects of pharmaceutical dosage forms.

36. Process
Economics  and
Project
Engineering

1. Students are using the profitability analysis for choosing between alternatives in their project work.

2. Students will be able to explain profit and loss account.
3. They will be able to describe business cycle.
4.They will also be able describe various network analysis methods

37. Special  Chemical
Technologies-I

1.Students will be able to describe a particular flow diagram and can suggest improvements

2. They will explain the actual applications of different unit processes.

3. They will describe standards and symbols used for different equipment.
4. Students will be able to design and make the flowchart for new process.
5. They can generate the flowchart from process simulators, CAD packages, or flow chart software using a library of
chemical engineering symbols.

38. Plant  Design  and
Case Studies

1. State the basic concepts of process design development and general design considerations. 
2. Perform economic analysis for process to calculate equipment cost, and profitability for process. 
3. Design of heat exchanger and networks.
4. Basic concepts piping design and Layout systems. 
5. Apply various algorithms to synthesize a process flow sheet.

39. Major  Project
Phase I

1. Students are able to apply their fundamental knowledge for demonstrating the depth technical competency in the
area of chemical engineering.

2. Students are able to develop the ability to choose the problem and formulated it.
3.Students are able to properly design the equipment and use in their project work

40. Professional Ethics 1. Explain ethical theories
2. Apply rational thinking for professional practices
3. Practice ethical code in life and adopt moral values for profession



4. Handle dilemma in profession
5. Aware of engineer’s responsibility for the welfare of society

41. Energy
Conservation  in
Chemical
Industries

1.Students will learn different sources of energy and basic technology
2. They will be able to explain characteristic properties of fuel.
3.Design and analyze equipment for fuel processing and energy conservation
4. They will be able compare performance and select type of fuel processing equipment.
5.They will learn energy recovery, transfer and conservation

6. They will be able solve mathematic problems of different difficulty levels.

42. Elective-II

( Bio Technology )

1.To explain basics of biological and bioprocess

2.To point out the difference between bioprocess and chemical processes
3.To explain bioprocess design and operation
4.To identify Choice of bioreactor

5.To analyze heat & mass transfer consideration and scale up of bioprocesses
6.To introduce bioprocess monitoring/Control

43. Elective-II

(Polymer
Technology)

1. Learn fundamentals of macromolecular science classification of polymers, and concept of average molecular weight
and determination of molecular weights by using different methods.
2. Compare between natural and man-made polymers. 
3. Describe different polymerization methods and polymerization kinetics.
4. Learn degradation of polymers, role of the following additives in the polymers & uses of polymers.
5.  To  get  introduced  to  manufacturing,  properties  of  different  polymers  and  theirs  uses and  compounding  of
polymerresins.

44. Elective-II

(Petrochemical
Technology)

1.To feel about the fact of petrochemical industry from its origin, economic growth and future scope or demand

2.To know about the availability sources of crude oil in the worldwide and classification of petrochemical on the basis
of hydrocarbon
3.To explain about techniques of separation of gases of the first generation of petrochemical
4.They will be able to draw a flow sheet of production of second and third generation of petrochemical 
5.To draw a flow sheet of production of second and third generation of petrochemical; and also aware of about the
miscellaneous petrochemical
6.To develop their understanding about petrochemical product like surfactant, polymer, fiber and explosive material
like RDX and TNT
7.To be able to realize about challenges of petrochemical industry

45. Process  Modeling
and Simulation 1. The students will be able to explain the fundamentals of mathematical modeling.

2.The students will be able to explain important physical phenomena from the problem statement



3.The students will be able to develop model equations for the given system
4. The student will be able to optimize typical chemical processes.

5. The students will be able to demonstrate the model solving ability for various processes/unit operations and to
demonstrate the ability to use process simulation software.

6. The students will be able to carry out sequential and equation oriented simulation of   complete flow sheets.  
 

46. Special  Chemical
Technologies-II

1. Students will be able to explain the concept of green chemistry and green engineering.

2. They will feel the importance of implementation of green chemistry principles in chemical industry.
3. Students will be able to explain the basic concepts of Nano technology.
4.They will be able to apply the knowledge of nanotechnology for the care of energy and environment

5. Because of these two units namely green tech and Nano tech, students will be made aware about the ecological and
ethical approach of a chemical engineering to face the environmental issue.

6. Students will be able to explain practices at textile wet processing sector and sugar industry which are the biggest
industry sector in nearby region.
7. They will be able to correlate the knowledge of chemical engineering to the major industry namely Textile Chemical
Processing and Sugar Industry. 

8. The students will be in a position to start up their own units either manufacture, formulation or trading of various
chemicals required for these industries.

47. Major  Project
Phase II

1. Students are able to apply their fundamental knowledge for demonstrating the depth technical competency in the
area of chemical engineering.

2. Students are able to develop the ability to choose the problem and formulated it.
3.Students are able to properly design the equipment and use in their project work

48. Introduction  to
Constitution  of
India

1. Associate with constitution of India

2. State fundamental duties.
3.Describe union and state executives.
4. Describe union and state executives and discuss constitutional provisions
5. Illustrate  electoral process and explain role of democracy in welfare of society

49. Transport
Phenomenon

1.Students have ability to  explain concepts of viscosity, transport equation and mechanism of transports

2.They  will be able to analyze analogy between heat, mass and momentum transfer and apply the same for problem
solving 

50. Industrial Tour 1. Relate their theoretical knowledge to practical aspects of the studied courses, in terms of industrial unit operations, 



process and design concepts
2.Able to identify sources of hazards, and assess/identify appropriate health & safety measures


