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1. Name of the programme:  Bachelor of Technology 

2. Program Specifications:  

School of Studies:    Engineering & Technology 

Department:              Chemical Engineering  

Program:                      B.Tech in Chemical Engineering  

(AICTE CBCS Scheme)  

Head of the Department:   Dr. A.K. Chandrakar 
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3.  Mode of Study:   Full time (Semester system): Class room teaching; 

experiential learning; Tutorials; Experimental laboratory training; Project 

assignments 

PURPOSE OF THE COURSE: 

The purpose of B.Tech in Chemical Engineering Program has a focus on 

cutting edge technology to meet industrial application to produce career ready 

chemical engineers. They meet such an environment with rapidly change in 

recent technology with chemical processes industries. The curriculum is designed 

to prepare chemical engineering graduates for further education and personal 

development through their entire professional career. We strive to accomplish 

these goals by providing a rigorous and demanding curriculum that incorporates 

lectures, tutorial, lab and project development experiences. The course will 

introduce students to forces on fluids mechanics, reaction engineering, process 

equipment design, energy and mass balance, mass transfer, concepts of 

thermodynamics and many more subject which are directly or indirectly related 



with process industries, and it strongly gives opportunity to student to meet social 

and industrial environment. 

PROGRAMME SPECIFIC OBJECTIVES  

 Impart  education  and  training  of  Chemical  Engineering  to  the  students  

and  to  eventually make them competent and well qualified Chemical 

Engineers.  

 Provide  best  knowledge  of  the  Chemical  Engineering  to  the  students  

and  nurture  their creative  talent  by  motivating  them  to  work  on  various  

challenging  problems  of  Chemical Engineering.  

 Acquire high end industry centric skills in the field of Chemical 

Engineering.  

 Knowledge of the software used in the field of Chemical Engineering.  

 To prepare Professional Engineer with ethical, social and moral values.  

PROGRAMME EDUCATIONAL OBJECTIVES  

 To  make  the  students  ready  for  successful  career  leading  to  higher  

education  and  /or  in  industry related domains of design, research and 

development, testing and manufacturing.  

 To  solve  diverse  real-life  engineering  problems  equipped  with  a  solid  

foundation  in mathematical, scientific and chemical engineering principles.  

 To  motivate  and  encourage  the  students  to  adopt  professionalism,  

teamwork,  leadership, communication skills, ethical approach.  

 To provide learning opportunity in a broad spectrum of multidisciplinary 

fields.  

PROGRAMME SPECIFIC OUTCOMES  

The graduates will be able to:  

 Apply  the  knowledge  of  basic  science,  mathematics  and  fundamentals  

of  engineering  with specialization to solve the complex problems of 

engineering.  

 Identify  and  formulate  for  the  analysis  of  the  engineering  problems  

considering  the knowledge  of  engineering  mathematics,  natural  and  

engineering  sciences  and  review  of  the research articles for substantial 

conclusions.  

 Demonstrate  and  develop  the  appropriate  solutions  of  the  complex  

level  of  chemical engineering design based problems to meet the specified 

needs and overall sustainability of the  processes,  considering  the  



necessary  approaches of  safety,  health  hazards,  societal  and 

environmental factors.  

 Investigate,  demonstrate  and  conduct  the  design  based  complex  

problems  using  research based  knowledge  and  methodologies,  

experimental  studies,  subsequent  analysis  and interpretation of data to 

prepare the valid technical reports.  

 Understand  and  demonstrate  the  impact  of  relevant  professional  

engineering  solutions  and knowledge for the sustainable development of 

society and environment.  

 Apply  suitably  the  norms  and  responsibilities  of  engineering  practices  

towards  the commitment following the principles of engineering ethics.  

 Work effectively as an individual or in diversified and multi-disciplinary 

environments showing the team solidarity.  

  Ability  to  communicate  efficiently  with  the  engineering  community,  

society  and  able  to represent and explain the design documentation 

effectively with clear instructions.  

 Demonstrate the knowledge and principles of engineering, management, 

cost and feasibility studies  for  the  desired  projects  as  an  individual,  a  

member  or  leader  in  a  team  of multidisciplinary settings.  

 Possess  the  attitude  of  lifelong  independent  learning  as  per  the  need  

of  wider  context  of technological changes and can pursue higher 

education for careers in academics, research and development. 

 

 

 

 

 

 

 

 

 

 

 

 



Course Code 

 

Course Name 

 

Course objective and Course outcomes 

 

CH01TBS01 PHYSICS Course Objective: Basic concepts of optics and its 

applications, electricity and magnetism, semiconductor 

physics and quantum physics. 

 

Course Outcome: Understand theory of optics, laser 

and fiber optics, familiar with electromagnetic theory, 

learn about semiconductor and their application and 

gain the knowledge of quantum mechanics. 

CH01TES01 BASIC ELECTRICAL 

ENGINEERING 

Course Objective: An insight to the importance of 

electrical energy in chemical plants. Basics of 

electricity, selection of different types of drives for a 

given application process. Basic insight into power 

supplies, instrumentation amplifiers in industries.  

 

Course Outcome: Understand the basic concepts of 

D.C., single phase and three phase A.C. supply and 

circuits, and solve basic electrical circuit problems, 

Understand the basic concepts of transformers and 

motors used as various industrial drives,  Understand 

the concept of power factor improvement for industrial 

installations and concept of most economical power-

factor 

CH01TBS02 MATHEMATICS-I Course Objective: Basic concepts of linear algebra and 

vector calculus. 

 

Course Outcome: Students will be able to solve 

System of linear algebraic equations , Vector algebra, 

vector differential calculus and vector integral calculus 

CH01THS01 ENGLISH Course Objective: Basic concept of English writing 

and communication skill 

 

Course Outcome: Able to prepare and make small 

presentations,  

Able to write effective business letters, emails, and 

reports,  

Comprehend answering strategies in group discussions 

and interviews,  

Comprehend different types of communication and 

importance of effective communication in a work place. 

CH01TMC01 ENVIRONMENTAL 

SCIENCES 

Course Objective: Introduction to environmental 

studies, biodiversity, environmental pollution, 

Environmental impact assessment. 

 

Course Outcome: Student will understand the 

- concept of ecosystem and biodiversity, renewable and 

non-renewable resources. 

- water, air, noise and soil pollution and their effects, 

control measures and protection act. 



- Environmental impact assessment, case studies. 

CH01PBS01 PHYSICS LAB Course Objective: Physics lab provides students the 

first hand experience of verifying various theoretical 

concepts learnt in theory courses. 

 

Course Outcome: Students should be able to  

- State various laws which they have studied through 

experiments  

- Describe principles of optical fibre communication 

CH01PES01 BASIC ELECTRICAL 

ENGINEERING LAB 

Course Objective: first hand experience of verifying 

various theoretical concepts learnt in theory course of 

Basic Electrical Engineering. 

 

Course Outcome: Get an exposure to common 

electrical components, Make electrical connections by 

wires of appropriate ratings, Understand the usage of 

common electrical measuring instruments, Understand 

the basic characteristics of transformers and electrical 

machines, Get an exposure to the working of power 

electronic converters. 

CH01PES02 ENGINEERING 

GRAPHICS & 

DESIGN 

Course Objective: Introduction to Engineering 

drawing, projections, overview of computer graphics 

 

 

Course Outcome: student will understand 

- principle of engineering graphics and their 

significance 

- orthographic and isometric projection 

- computer graphics system, software and application. 

CH01PMC01 INDUCTION 

TRAINING 

PROGRAMME 

Course Objective: To assimilate the students with 

atmosphere and facilities of the institute. 

 

Course Outcome: Students will become familiar with 

the facilities, working and academic culture, 

administrative and residential environment of the 

institute. 

CH02TBS03 MATHEMATICS-II Course Objective: Basic concepts of transforms, 

ordinary and partial differential equations 

 

Course Outcome: Students should be able to solve  

- Simple first and second order ODE by Analytical 

methods  

- First and second order differential equations 

numerically  

- Partial differential equations numerically  

- Problems relating to Laplace transforms 

CH02TBS04 CHEMISTRY Course Objective:  

To understand fundamental knowledge of chemical 

laws and bonding and types of reaction 

 



Course Outcome: Students should be able to 

1. Explain quantum energy and spectroscopy  

2. Describe various theories of VSEPER, V.B and 

molecular orbital 

3. Acquire the knowledge of various types of reaction 

involving addition, substitution, elimination etc. 

CH02TES02 PROGRAMMING 

FOR PROBLEM 

SOLVING 

Course Objective:  

To impart the fundamental knowledge of programming, 

algorithm and function structure etc. and improve the 

interest in the field of computers to adjust to the 

demands of current trends 

 

Course Outcome: 

1. Explain a basic understanding of computer software 

and hardware 

2. Develop skill in writing programs in a technical 

programming language. 

3. Develop problem-solving skills and knowledge of 

computing fundamentals to a wide variety of 

engineering and technology problems 

CH02TES03 THERMODYNAMICS Course Objective:  

To impart knowledge of basic concepts in 

thermodynamics laws and industrial applications of 

thermodynamics like power plants, refrigerators, 

automobile engines, pumps etc. 

 

Course Outcome: Students will be able to 

1. Explain basics of thermodynamics, work and energy 

2. Describe phase transition, ideal gas law and Van der 

Waals law 

3. explain first and second laws of thermodynamics and 

its applications 

CH02PBS02 CHEMISTRY LAB Course Objective:  

To perform experiments illustrating the principles of 

chemistry relevant to the study of science and 

engineering. 

 

Course Outcome: Students will learn to: 

1. Estimate chlorine ion in water sample 

2. Measure molecular/system properties such as surface 

tension, viscosity, concentration andconductance of 

solutions, redox potentials, hardness of water, etc 

3. Synthesize of urea formaldehyde, acetanilide and 

Asprin compound. 

CH02PES03 PROGRAMMING 

FOR PROBLEM 

SOLVING LAB 

Course Objective:  

To impart the fundamental knowledge of c 

programming and algorithm  

 

 

Course Outcome:  



1. Familiarization with programming background 

2. Knowledge of c programming 

CH02PES04 WORKSHOP & 

MANUFACTURING 

PRACTICES 

Course Objective:  

To understand the basic knowledge of the hand tools 

and general purpose machine tools and its safety 

measures in workshop  

 

Course Outcome:  
1. Develop creativeness, approach to work and planning 

abilities within students. 

2. Description of hand tools and machine tools 

2. draw of a product/part such as carpentry job, sheet 

metal job, fitting job, assembly of system and pipe 

fitting apply the various hand tools and general purpose 

machine tool to make or assemble the product/part. 

Select and use various measuring and gauging 

instrument which are required for different types of 

jobs. 

 



 

Course Code 

 

         Course Name 

 

Course  objective and Course outcomes 

 

 

 

      CH03TBS05 

 

 

 

Biology 

Course Objective: Students will be introduced 

to the basics of biology such as cell structure 

and functions, inheritance & evolution, basic 

concepts of genetics, and an introduction to 

microbiology. 

 

Course Outcome: Students will get insight into 

biology as a science, outlining the diversity, 

organization and fundamental principles of 

living systems. 

CH03TBS06 Mathematics-III 

Course Objective: Basic concepts of statistics, 

curve fittings, correlation coefficient, 

probability, distribution and sampling methods. 

 

Course Outcome: Students should be able to 

solve statistics Problems, problem based on 

correlation, regression and curve fittings, 

pobability problems, problems relating to mean, 

standard deviation. 

 

     CH03TES04 
Engineering and Solid 

Mechanics 

Course Objective: Students would be 

introduced to fundamentals of Engineering 

Mechanics with emphasis on force systems, 

axioms, and dynamics of rigid bodies. Second 

part of the course would be an introduction to 

Solid Mechanics, and students would be 

introduced to basic concepts of mechanics of 

deformable media: concept of stress tensor, 

strain tensor, strain rates, constitutive relations, 

and applications to one/two dimensional 

problems. 



Course Outcome:  Students will be able to 

understand the use of basic concepts of 

resolution and composition of forces analyse 

beams, truss or any engineering component by 

applying conditions of equilibrium, list 

advantages and disadvantages of various 

geometric sections used in engineering design. 

Understand the different stresses and strains 

occurring in components of structure and 

calculate the deformations such as axial, normal 

deflections under different loading conditions. 

 

 

CH03TPC01 
Material and Energy 

Balance Calculations 

Course Objective: The course will serve as a 

basis for all further chemical engineering 

courses that are part of the curriculum. 

Course Outcome: Students completing the 

course will develop mastery over process 

calculations relevant to chemical engineering 

processes, be able to handle elementary flow-

sheeting, material and energy balance 

calculations, be able to solve problems based on 

without and with chemical reactions, and 

involving concepts like recycle, bypass and 

purge, be familiar with equations of state and 

properties of gases and liquids, including phase 

transition. 

 

     CH03TPC02 Fluid Mechanics 

Course Objective: The objective of this course 

is to introduce the mechanics of fluids (fluid 

statics and fluiddynamics), relevant to 

Chemical Engineering operations. The course 

will introduce students to forces on fluids, 

hydrostatic forces on submerged bodies, 

Eulerian and Lagrangian descriptions of flow, 

flow visualization, integral analysis involving 

mass and momentum balances, Bernoulli 



equation, flow through pipes and ducts, flow 

measurement and instruments, flow 

transportation - pumps, blowers and 

compressors, conservation of mass, linear and 

angular momentum in differential 

form, Navier-Stokes equation, viscous flows, 

skin and form friction, potential flows and 

boundary layer theory. Turbulence and 

turbulent flows will be introduced. 

Course Outcome: Students should be able to 

calculate velocity profiles by simplification of 

equations of motion in simple 1-D flows 

boundary layer thicknesses, friction factor, 

pressure drop, power requirements in single 

phase flow in pipes, two phase gas/liquid 

pressure drop, power requirements and NPSH 

requirements of pumps. 

 

 

    CH03TPC03 Thermodynamics –II 

Course Objective: To introduce the concepts 

of fugacity, activity coefficient, vapour-

liquid equilibrium and reaction equilibrium. 

 

Course Outcome:  Students should be able to 

understand various law of 

Thermodynamics, Vapor-

Liquid equilibria, Liquid-Liquid equilibria and 

Chemical reaction equilibria. 

    CH04THS02 

Business 

Communication and 

Presentation Skill 

Course Objective:  To develop the 

communication skills like writing technical 

letters, reports and presentation skills. 

Course Outcome:  Students should be able to 

communicate properly, write technical letters 

and reports and present reports and seminars in 

an attractive way. 



 

    CH04TPC04 

Numerical Methods in 

Chemical 

Engineering 

Course Objective:   To introduce students to 

numerical methods used to solve engineering 

problems, in particular chemical engineering 

problems, using numerical methods and 

computer programming. Fundamentals of 

numerical methods/algorithms to solve systems 

of different mathematical equations (e.g. 

linear/ non-linear algebraic equations, ordinary 

/partial differential equations), will be 

introduced. The course would enable students 

to write their own computer programs using 

programming languages like C and commercial 

software like Matlab. Hands-on experience will 

be provided to apply these computer programs 

to solve problems in different areas of chemical 

engineering e.g. fluid flow, heat and mass 

transfer, chemical reaction engineering etc. 

Practicals to involved solving actual chemical 

engineering problems through computer 

programming and coding. 

Course Outcome:  Students will be able to 

solve chemical engineering problems involving 

Linear and non-linear equations and solve 

ordinary and partial differential equations using 

programming languages like C and softwares 

like MATLAB. 

 

  CH04TPC05 
Inorganic Chemical 

Technology 

Course Objective: The course will serve as a 

basis for all Chemical Engineering students to 

understand the various processes involved in 

the manufacturing of chemical products and 

engineering problems associated with it. 

 

Course Outcome:  Students will be able to 

describe sources and processes of manufacture 

of various industrially important chemicals 



draw block diagrams/ process flow diagrams of 

the processes used for manufacture of 

industrially important chemicals. Explain and 

calculate economic aspects of Projects involved 

in manufacturing of chemicals 

  

   CH04TPC06 

Particle and 

Fluid Particle-

Processing 

Course objective: Objective of this course is to 

introduce students to the numerous industrial 

operations dealing with the particulate solids, 

their handling in various unit operations, and 

those in which particle fluid interactions are 

important. The course addresses fundamentals 

of fluid-particle mechanics, such as the notion 

of drag, and builds on those fundamentals to 

develop design concepts for various industrial 

processes like packed bed operation, fluidized 

operations, sedimentation, filtration, separation 

of solids and fluids, etc. Industrial applications 

are discussed. The course is concluded with an 

introduction to colloidal systems, soft materials 

and nanoparticles. Applications of these novel 

systems are discussed. 

Course Outcome:  Students will be able to 

calculate drag force and terminal settling 

velocity for single particles. Calculate pressure 

drop in fixed and fluidized beds know the 

significance and usage of different particulate 

characterization parameters, and equipment to 

estimate them describe size reduction energy 

requirements, estimate performance of 

equipment, selection and sizing of equipment. 

Analyse filtration data and select systems based 

on requirements, estimate filtration area for 

given requirements, understand filter aids and 

their usage. 

 



 

 

Course Code Course name Course  objective and Course outcomes 

CH5TPC06 Heat Transfer 

 

 

Course Objective:  

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. 

Course Outcome: students would be able to  

1. Identify the basic principle of heat transfer 

2. Solve problems related to conduction, 

convection, radiation and analyze heat 

exchangers 3. Explain the concepts of 

evaporation and condensation  

CH5TPC07 Mass Transfer - I Course Objective:  

   CH04TPC07 
Process 

Instrumentation 

Course Objective:  Objective of the course is 

to introduce the basics of instrumentation and 

process control through a hands-on practical 

experience. Principles of operation of different 

measuring devices for temperature, level, 

pressure, flow, pH, humidity, density, and 

viscosity will be introduced to impart 

knowledge of transmitters, transducers, 

converters, control valves, digital and analog 

components related to PLC, DCS, SCADA 

systems. 

Course Outcome:  Students will be well-

familiar with instrumentation and automation 

as relevant to modern chemical plant operation. 

 



1. To provide the understanding of mass 

transfer operations and equipment.  

2. To impart the understanding of separation 

processes such as diffusion, distillation and 

absorption. 

Course Outcome: students will 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.  

CH5TPC08 Chemical Reaction 

Engineering-I 

Course Objective: To impart the knowledge of 

the kinetics and thermodynamics of single and 

multiple reaction and the effect of temperature 

and pressure on reaction systems. 

Course Outcome: students will 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.  

4. Describe different aspects of design for 

multiple reactions 

5. Explain the effect of temperature and 

pressure on reaction rate 

CH5TPE11 Engineering Materials Course Objective: To provide the 

understanding of selection of Material of 

construction for a given application, 

maintenance and properties for various 

engineering materials 

Course Outcome: Students will be able to: 



1. Explain Crystalline, Non –Crystalline  and  

non-ferrous material 

2. Describe mechanical properties and causes of 

mechanical failure  

3. Explain types of corrosion and describe 

method to control them 

4. Describe simple Phase Diagram 

CH5TPE12 

Fundamentals of 

Biochemical 

Engineering 

Course Objective: 

1.To impart the knowledge of the Biological 

sciences, Biotechnology and Bio Chemical 

Engineering and a requisite for Biobased 

Industry  

2. To relate the principles of chemical 

engineering in biological systems. 

Course Outcome: students will be able to: 

1.Calculate microbial and enzymatic kinetics  

2. Describe cell  cultivation and Sterilization  

Methods  

3. Explain concepts and correlation of mass 

transfer in bioprocess. 

CH5TPE13 Food Engineering 

Course Objective: To impart knowledge of the 

food process engineering, preservation, 

packaging and separation processes in food 

processing. 

Course Outcome: Students will be able to:  

1. Identify the unit operations in food 

processing  

2. Evaluate various separation process involved 

in processing of food.  

3. evaluate effect of packaging and storage on 

food quality  

CH5TPE14 Polymer Technology Course Objective:  



To develop the abilities required for production, 

processing, properties testing and 

Environmental effects of polymers and its 

manufacturing Industries.  

Course outcome: students would be able to 

1. Describe types of polymerization and 

synthesis   2. Explain kinetics and 

thermodynamics of polymerization 

3. Apply mechanisms of polymer degradation 

and environmental effect 

CH5TOE11  
Fluidization 

Engineering 

Course Objective:   

To impart the fundamental knowledge of 

Fluidization and understand the different 

aspects of fluidized bed systems 

 

Course outcome: students would be able to 

1. Describe fluidization and industrial 

applications 

2. Evaluate pressure drop, bubble size, heat and 

mass transfer rates for the fluidized beds 

3. Apply model equations for fluidized beds  

CH5TOE12 Financial Management 

Course Objective:  

To provide essential knowledge of organisation 

of finance, various model of pricing and risk 

evaluation.   

Course outcome: Students would be able to 

explain the fundamental concepts of Financial 

management and study practical situations  

CH5TOE13 Managerial Economics 

Course Objective:  

To impart knowledge of the economics 

principles involved in chemical plants  

Course Outcome: Students would be able 



1. Develop knowledge on Managerial  

Economics and Cost Analysis 

2. Integrate knowledge about Market  &  Pricing  

Policies  

3. Analysis the financial through ratios 

CH5TOE14 
Financial Accounting 

and Costing 

Course Objective:  

To provide essential information for effective 

working of students in their professional career 

Course Outcome: Students would be able to 

analyse costing systems, budgeting systems, 

cost management systems and performance 

measurement systems  

CH6TPC09 Mass Transfer – II 

Course Objective:  

1. To provide basic knowledge of fundamental 

mass transfer operations and mechanisms 

2. To understand the mass transfer in LLE, 

leaching, drying and humidification operation.  

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 

CH6TPC10 
Process Dynamics and 

Control 

Course Objective:  

1. To provide fundamental knowledge on 

process control strategies. 

2.  To impart knowledge on theoretical analysis 

of open loop and closed loop systems 

Course Outcome: Student 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  

CH6TPC11 
Organic Chemical 

Technology 

Course Objective: To study process 

technologies of various organic process 

industries such as oil, soap, polymer and 

cellulose . 

Course Outcome: Students will be able to:  

1. Describe the processes involved in 

manufacturing of various organic chemicals.  

2. Make the process flow diagrams.  

3. analyze important process parameters such as 

raw materials, MOC etc. and major engineering 

problems during production. 

CH6TPE21 
Process Equipment 

Design–I 

Course Objective:  

1. To understand the chemical engineering 

principles applicable to mechanical process 

design for various process equipment and 

standard codes for design of chemical plant 

equipment  

Course Outcome: Student will 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.  

CH6TPE22  Fertilizer Technology 

Course Objective:  

To impart the understanding of essential 

knowledge of fertilizer industry which include 



production process, reaction and separation 

steps in a flow diagram for variety of fertilizers. 

Course Outcome:  Student 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 

manufacturing  

CH6TPE31 
Fuel Combustion 

Energy Technology 

Course Objective:  

To understand different types of conventional 

and non-conventional energy resources 

including solid, liquid and gaseous fuels.  

Course outcome: Students would be able to  

1. Analyze solid, liquid, gaseous fuels and 

characterize fuels  

3. Describe about alternate energy sources  

4. Explain available nonconventional 

(renewable) energy resources and techniques to 

utilize them effectively 

CH6TPE32 
Environmental 

Engineering 

Course Objective:  

To understand the significant issues of 

environmental pollution and their control 

principles 

Course Outcome: Students will 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. 

CH6TOE21 
Process Utilities and 

Safety 

Course Objective:  

To understand the basic knowledge about 

various process utilities applied in the chemical 

process industry and problems related to 

hazards & safety 

Course Outcome: Students will be able to:  

1. Evaluate the requirements of process utilities 

in process industries.  

2. calculate the steam requirement and its 

applications as utility.  

3. Explain fire and explosion and its prevention 

methods 

 

 

            Course 

Code 

Course name       Course  objective and Course outcomes 

          

CH7TPC13 

 

 

 

 

 

 

 

 

 

Process equipment 

design-II 

 

Course Objective: This course enables 

students to integrate all the subjects they have 

learned and design plant / processes from 

chemical engineering principles. Graduates 

may be able to understand chemical engineering 

principles applicable to designing chemical 

engineering equipment. 2. Implement standard 

codes for the design of chemical plant 

equipment. 3. Analyze specifications of process 

equipment. 4. Design process equipment and 

accessories thereof. 

 

Course Outcome: Students should be able to 

design, calculate required size / power / 

internals etc. for all process equipment in PFD 



along with necessary instrumentation, safety 

aspects. Students should be able to calculate the 

cost of equipment. Students should be able to 

demonstrate the technical economic feasibility 

of the selected process. 

CH7TOC14  

 

 

 

 

 

 

 

     CRE II 

 

Course Objective: This course enables 

students to 1. Understand the fundamental 

principles and experimental techniques of 

heterogeneous reaction systems. Apply the 

principles of transfer operation in kinetics 

studies of heterogeneous reaction systems. 

Controlling phase control in heterogeneous 

reaction systems. Evaluate physical and 

surface-affected catalytic activity and 

selectivity. Properties of catalysts. 

Course Outcome: At the end of the course, 

students will be able to: 1. explain the concepts 

of reactor design and reaction kinetics. 2. 

Explain reactor data. Identify ideal reactors and 

explain various aspects of design for single 

reactions. 4. Explain various aspects of design. 

Many responses. 5. Analyze the effects of 

temperature and pressure on conversion. 

CH7TPC15  

 New Separation       

Process 

Course Objective: This is a course that 

continues with further chemical engineering 

operations. This foundation forms chemical 

engineering theory and is therefore required in 

almost all courses and professional careers of a 

chemical engineer. 

Course Outcome: Explain membrane 

processes in terms of membrane, feed, sweep, 

recent, permeate, and solute membrane 

interactions. Difference between 

microfiltration, ultrafiltration, nanofiltration, 

virus filtration, sterile filtration, filter-assisted 

filtration and reverse osmosis in terms of 



average pore size. Explain common idealized 

flow patterns in membrane modules. 

CH7TPE41  

 

 

 

Petroleum Refinery 

Engineering 

Course Objective: To impart knowledge of 

petroleum refining, hydrocarbon processing 

and derived petrochemicals. 

Course Outcome: At the end of the course, 

students will be able to explain 1. Petroleum 

refining and thermal cracking processes. 2. 

Expansion Catalytic Cracking and Catalytic 

Reforming Process. 3. Produce fuels such as 

aviation gasoline, motor fuel, kerosene, jet fuel. 

4. Construction of lubricating oil. 5. Storage and 

transportation of petroleum products. 

CH7TPE42 Polymer Technology-I 

 

Course Objective: 1. Deals with raw material 

identification and characterization to ensure 

polymer product quality with various 

processing techniques. 2. To develop the skills 

required to work in the production, processing, 

testing, marketing and sales departments of the 

plastics, rubbers and fiber manufacturing 

industry. 

Course Outcome: Select appropriate 

techniques of polymerization. 2. Produce 

plastic using appropriate reactions and unit 

operation steps. 3. Produce rubbers using 

appropriate reactions and unit operation steps. 

4. Produce fiber using appropriate reactions and 

unit operation steps. 5. Apply various polymer 

processing techniques. 

CH7TPE43 

Design and 

development of 

catalyst 

 

Course Objectives: To gain knowledge of 

catalytic characteristics, mechanism of catalytic 

reactions, and design of catalytic reactors. 

Course Outcome: The differences between 

chemisorption and physical adsorption, the list 



steps involved in the adsorption of a solute, and 

which phases can control the rate of adsorption 

explain the concept of success in fixed-bed 

adsorption. Upon completion of this course, 

students will be able to: 1. Develop different 

catalytic reaction mechanisms. 2. Separating a 

catalyst. 3. Assess the effects of external heat 

and mass transfer in heterogeneous catalysts. 4. 

Calculate the effectiveness of a porous catalyst. 

5. Design different types of reactors for 

catalytic reactions. 

CH7TOE31 Transport Phenomena 

 

Course Objectives: To provide knowledge 

about model development, with appropriate 

boundary conditions, as well as individual and 

simultaneous motion, heat and mass transfer. 

Course Outcomes: Upon completion of this 

course, students will do the following: 1. 

Analyze heat, mass, and momentum transport in 

a process. 2. Formulation of problems with 

appropriate boundary conditions. 3. To develop 

stable and transient solutions to problems 

associated with heat, mass, and momentum 

transport. 

CH7TOE32 
Water conservation 

and management 

 

Course Objectives: Applying water 

management principles related to process 

plants. 

Course Outcomes: On completion of this 

course, students will do the following: 1. 

Evaluate the performance of industrial boilers 

and furnaces. 2. Identify the scope for recycle 

and reuse of water. 3. Choose ways to reduce 

waste and conserve water. 

 

 



            Course 

Code 

Course Name Course  Objective and Course outcomes 

CH8TPC16 Process equipment 

design-III 

Course Objective: Chemical engineers should 

have knowledge about design of mass transfer 

equipment like absorption, distillation column, 

dryer etc. It will also be useful to use design 

software that is widely used in chemical 

industries. 

Course Outcome: 1. Students will be able to 

design mass transfer equipment for the 

chemical process. 2 Students will be able to 

prepare drawings for chemical process 

equipment. 

CH8TPC17 Project Engineering, 

Economics and 

management 

 

Course Objective: This course is required for 

the future professional career.  

 

Course Outcome: 1. Reducing the need for 

working capital for a given project. 2. 

Calculation of the cost of equipment used in the 

total project cost of the plant. 3. Calculate the 

cash flow from a given project. 4. Select a site 

for the project from the given options. 5. List 

various milestones related to the concept of the 

project to be commissioned. 

CH8TPE51 Petrochemical 

Technology 

Course Objectives: To impart knowledge of 

petroleum refining, hydrocarbon processing, 

and derived petrochemicals.  

Course Outcome: Upon completion of this 

course, students will be able to: 1. Select the 

appropriate characterization criteria. 2. Specify 

the properties of petroleum products. 3. To gain 

knowledge of various separation and 

conversion processes involved in petroleum 

refining. 4. Maintaining knowledge of 



manufacturing of various petrochemical 

products. 

CH8TPE52 Polymer Technology-II 

Course Objective: 1. Deals with raw material 

identification and characterization to ensure 

polymer product quality with various 

processing techniques. 2. To develop the skills 

required to work in the production, processing, 

testing, marketing and sales departments of the 

plastics, rubbers and fiber manufacturing 

industry. 

 

Course Outcome: 1. Select the appropriate 

techniques of polymerization. 2. Produce 

plastic using appropriate reactions and unit 

operation steps. 3. Produce rubbers using 

appropriate reactions and unit operation steps. 

4. Produce fiber using appropriate reactions and 

unit operation steps. 5. Apply various polymer 

processing techniques. 

CH8TPE53 
Membrane Separation 

Technology 

 

Course Objective: Graduates will be able to 1. 

Understand the need for novel separation 

techniques 2. Apply various novel separation 

techniques in process industries 3. Analyze the 

performance of different separation techniques 

4. Select the appropriate separation techniques 

for specific applications. 

 

Course Outcome: After going through this 

course, students will be able to understand the 

basic principles of 1. Separation procedures. 2. 

Apply chemical engineering principles to 

explain the separation mechanism. 3. Analyze 

different separation techniques based on 

separation factors. 4. Select the appropriate 

separation process for a specific application. 



CH8TOE41 
Optimization 

Techniques 

 

Course Objectives: To study and apply 

optimization techniques in the chemical process 

industry.  

 

Course Outcome: Upon completion of this 

course, students will be able to: 1. Formulate 

objective tasks for constrained and unrelated 

optimization problems. 2. Use different 

optimization strategies. 3. Solve problems using 

non-traditional optimization techniques. 4. 

Application of various optimization techniques 

for problem solving. 

CH8TOE42 
Modeling and 

simulation 

 

Course Objectives: Graduates will be able to 

1. Understand chemical engineering systems 

over the period of modeling theory 2. Specific 

simulations from the design of devices 3. Apply 

software chemical tools such as UNISIM to 

model chemical processes. 4. Develop 

algorithms for modeling and solve models. 

Course Outcomes: At the end of the course, 

students will be able to expand the importance 

of ODE and PDE. 2. Develop a model equation 

for a given system. 3. Solve structural, thermal, 

fluid flow problems. 4. Demonstrated ability to 

resolve models for various processes / unit 

operations. 5. Demonstrate the ability to use a 

process simulation. 

CH8TOE43 Renewable energy 

 

Course Objectives: Graduates may be able to 

understand the fundamentals and characteristics 

of renewable energy sources. 2. Apply chemical 

engineering principles to use renewable energy 

sources. Use various renewable energy 

conversion systems for energy efficiency. 4. 



Evaluate the performance of the energy 

conversion system 

Course Outcomes: After going through this 

course, students will be able to understand the 

importance of 1. Renewable energy sources. 2. 

Principles of existing and emerging 

technologies exploit renewable energy. 3. 

Analyze the performance of renewable energy 

systems. 4. Develop electricity generation plans 

using renewable energy systems. 
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B.Tech. V Semester 

CH5TPC06: Heat Transfer ( 3 1 0 ) 
 
Unit I :Conductive Heat Transfer : Heat transfer by conduction in solid, Fourier’s Law, 
Compound resistance in series,Heat flow through a cylinder, Unsteady state heat 
conduction with applications. 
 
Unit II : Convective Heat Transfer : Heat transfer by forced convection inlaminar and 
turbulent flow, Natural convection, Counter current, parallel flow, cross flow, Thermal 
analysis of heat exchangers, Rate of heat transfer, Overall heat transfer coefficient, 
Individual heat transfer coefficient,  Fouling factors. 
 
Unit III :Radiative Heat Transfer : Electromagnetic radiation, Radiation heat transfer, 
Wien’s displacement law, Kirchoff’s law, Stefan-Biltzmann law, Radiation between 
surfaces,Combinedheat transfer by conduction, convection and radiation. 
 
Unit IV :Heat Transfer Equipments :  Heat exchangers and general design of parallel, 
countercurrent, Shell & tube heat exchangers, Extended surface equipment. 
 
Unit V :Heat Transfer with phase change : Evaporation – Types of evaporators and fields 
of their applications, Single andmultiple effect evaporators: their design and operation, 
Vapor recompression, Heat transfer from condensing vapours, Heat transfer to boiling 
liquids.  

 
 

 Text Books: 

1. Process Heat Transfer by D.Q.Kern. 

2. Heat Transmission by Mc. Adams. 

3. Unit Operations of Chemical Engineering by McCabe Warren, L Smith, Julian C and 
HarriotPeter. Fifth edition McGraw Hill Inc. 

4. Chemical Engineering by Coulson J. M., Richardson Vol.-I 
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CH5TPC07: Mass Transfer - I ( 3 1 0 ) 
 
Unit I: Principle of Diffusion :Theory of diffusion,  molecular diffusion in gases and 
liquids, Diffusion velocities, Mass transfer coefficient for mass transfer through known 
areas. 
 
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. 
 
 
 
Text Books: 

1. Mass Transfer by Robert E Trebyl, McGraw Hill Inc. 

2. Unit Operations of Chemical Engineering by McCabe Warren, Smith Julian C andHarriot   
Peter. Fifth edition McGraw Hill Inc. 

3. Principles of Mass Transfer and Separation Processes by B. K. Dutta, Prentice Hall, 2005. 

4. Transport Processes and Unit Operations by C. J. Geankoplis, Prentice Hall International Inc. 

5. Chemical Engineering Vol. I by Coulson J.M. & Richardson J.F.  

6. Introduction to Chemical Engineering by Badger & Bancherro, TATA McGraw Hill Inc. 
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CH5TPC08: Chemical Reaction Engineering-I ( 3 1 0 ) 
 
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  reactor, 
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, Favorable 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 reaction:Temperature  and  vessel  size  for maximum production.  
 
 
Text Books: 

1. Chemical Engineering kinetics by J.M. Smith  

2. Chemical Reaction Engineering by O Levenspieal 

3. Elements of Chemical reaction Engineering by H.S. Foggler 

Reference Book: 

1. Reaction Kinetics for chemical Engineering by S. H. Walas 
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CH5TPE11: Engineering Materials ( 3 1 0 ) 
 
 
Unit I : Crystalline and Non –Crystalline Material : Crystalline state, Atomic bonding, 
Bravias lattices; Miller indices, Structure of some common inorganic compounds, Structural 
imperfections: Point defects in crystals. 
Economic, environmental and social issue of material usage. 
 
Unit II: Mechanical Properties : Mechanical properties like elastic and plastic 
deformations, hardness, toughness, fatigue, creep etc. and their variation with temperature. 
Failure of materials  : Failure of materials under service conditions,  
 
Unit III : Corrosion : Mechanism of corrosion- dry and wet corrosion, Factors influencing 
corrosion, Atmospheric corrosion, Methods of corrosion control, Cathodic and anodic 
control, Inhibition and other precautionary measures. 
 
Unit IV : Non-Ferrous Metals : Copper, Brasses, Bronze, Aluminium, their mechanical 
properties, Workability and applications, Corrosion resistance. Non-metallic materials of 
construction. 
 
Unit V : Phase diagram : Phase rules, Equilibrium phase diagram, cooling curves  and their 
relations to properties of metals and alloys , Iron –carbon equilibrium diagram. Response 
of materials to chemical environment. 
 
Text Books: 

 
1.   CHEMTECH- Materials of Construction by O.P. Kharbanda 

2.   Corrosion and its Prevention III by K.S. Rajagopalan 

3.   Introduction to Material Science for Engineers by James F. Shackel Ford. 

4.    Element of Material Science and Engineering by L.H.Van Vlack 

5.   Corrosion Engineering by M.G.Fontanne and N.D. Grehnee. 

6.   Chemistry of Engineering Materials by C.K.Agrawal. 

7.  Materials Science and Engineering by V. Raghavan, Prentice Hall of India, New Delhi 

8. Materials Science for Engineers by L. H. VanVlack, Addison-Wesley Publishing Co. 
 
Reference Book: 

1. Chemical Engineering HandBook by Robert H. Perry. 

 
-------------------- 

 



B. Tech. Syllabus (CBCS)            Department of Chemical Engineering 
 

BOS held on 24th May 2017    

 
 

CH5TPE12: Fundamentals of Biochemical Engineering (3 1 0 ) 
 

Unit I: Introduction: Biotechnology, biochemical engineering, biological process, 

definition of fermentation, enzymes kinetics and its applications. 

Unit II: Cell Cultivations: microbial cell cultivation, animal cell cultivation, plant cell 

cultivation, cell growth measurement, cell immobilization. 

Unit III: Sterilization: Sterilization Methods, Thermal Death Kinetics, Design Criterion, 

Batch Sterilization, Continuous Sterilization, and Air Sterilization 

Unit IV : Agitation and Aeration: Basic mass-transfer concepts, correlations form mass-
transfer coefficient, measurement of interfacial area, correlations for interfacial area, 
gas hold-up, power consumption, oxygen absorption rate, scale-up, and shear 
sensitive mixing 

Unit V: Chemicals of life: lipids, sugars and polysaccharides, from nucleotides to RNA and 

DNA, amino acid into proteins, hybrid biochemical.  

  

Text books: 

1. Fundamentals of Biochemical Engineering by Rajiv Dutta, Springer Berlin 

Heidelberg New York. 

2. Biochemical Engineering Fundamentals by James E. Bailey and Davis F. Ollis, second 

edition , McGraw-Hill Book Company. 

3. Biochemical Engineering by James M. Lee, Washington State University, Prentice-

Hall Inc. in 1992 

  

-------------------- 
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CH5TPE13: Food Engineering (3  1  0) 
 

Unit I: Introduction- General aspects of food industry, world food demand and Indian scenario, 

constituents of food, quality and nutritive aspects. 

Food additives, standards, deteriorative factors and their control, preliminary processing methods, 

conversion, preservation operation and quality standards. 

 

Unit II- Energy Engineering in Food Processing - Generations of Steam, Fuel Utilization, 

Electric Power Utilization, Process Controls in Food Processing, Systems for Heating and Cooling 

Food Products. 

Material and energy balance in food systems and calculation. Common unit operations in food 

processing – Cleaning, evaporation, crystallization. 

Thermal Properties of Foods: Specific heat, Enthalpy, Thermal Conductivity, Thermal diffusivity, 
Latent heat, Modes of Heat Transfer - Freezing Systems , Frozen-Food Properties , Freezing Time 
refrigeration system for food products. 
 

Unit III- Separation processes in food processing- Electrodialysis Systems, Reverse Osmosis 

Membrane Systems, Membrane Performance, Ultrafiltration Membrane Systems, Concentration 

Polarization. 

Types of Reverse-Osmosis and Ultrafiltration Systems, Drying Processes, Dehydration Systems, 
Dehydration System Design, Sedimentation, Centrifugation, Mixing. 
 

Unit IV- Production and utilization of food products –Food Process Principles: 

Pasteurization, Blanching, Sterilization techniques and types. 

Soft and alcoholic beverages, dairy products, meat, poultry and fish products, treatment and 

disposal of food processing wastes. 

 

Unit V- Packaging - Introduction, Food Protection, Product Containment, Product 

Communication, Product Convenience. 

Innovations in Food Packaging, Food Packaging and Product Shelf-life, Food canning technology, 
fundamentals of food canning technology. 
 

Text book: 
1. Introduction to Food Engineering  by R. Paul Singh, Dennis R. 5th Edition 

Reference books: 
1. Fundamentals of Food Engineering by Stanley Charm. 
2. Fundamentals of Food Process Engineering by Toledo RT; 2nd ed, 2000, CBS Publishers 
3. Fundamentals of Food Processing Operation by Heid, J.L. and Joslyn, M.A, The AVI 

Publishing Co; Westport, 1967. 
4. Food Process Engineering by Heldman, D.R, The AVI Publishing Co; Westport, 1975. 
5. Encyclopedia of Food Engineering by Hall, C.W; Farall, A.W. & Rippen, A.L, Van Nostrand - 

Reinhold. 
-------------------- 
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CH5TPE14: Polymer Technology  ( 3 1 0 ) 
 
Unit I : Introduction to Polymer Science : Classification of polymer and functionality, 
Polymerization, Polymer structure, Molecular weight distribution and thermal transition 
types. 
 
Unit II : Polymer Synthesis : Step and Chain growth polymerization and its kinetics, 
Copolymerization and its kinetics, Reaction mechanism of synthetic Polymer. 
 
Unit III : Conformation, Solution and Molecular Weight : Thermodynamics of polymer 
solution, Flory Huggins theory, Process of polymer dissolution, Nature of polymer 
molecules in solution, Measurement of molecular weight, Osmometry, Light scattering, 
GPC, Viscosity of dilute polymer solution. 
 
Unit IV : Soild State Properties : Amorphous state, Glass transition temperature, Glassy 
solid and glass transition, The crystalline state, Crystal melting temperature, Degree of 
crystallinity & its effect on properties of polymer. 
 
Unit V : Polymer Degradation & the Environmental Effect : Polymer stability and types 
of degradation. The management of plastics and its effect on environment, biodegradation. 
 
Text books: 

1. Polymer Science and Technology by Fried 

2. Outlines of Polymer Technology by Sinha PHI 
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CH5TOE11: Fluidization Engineering ( 3 0 0 ) 
 

Unit I : Phenomenon of Fluidization, Industrial applications of fluidized beds. 

Unit II : Gross behavior of fluidized beds-Minimum fluidizing velocity and pressure drops; 

Voidage, Transport disengaging height. 

Unit III : Bubbles in dense beds-Davidson Model, stream of bubbles, Bubbling bed models. 

Unit IV : Emulsion phase, Turn-over rate of solids, Residence Time Distribution of Solids, 

Diffusion model of solids movement, Interchange coefficient of solid into and out of wake. 

Unit V : Flow Pattern of Gas through fluidized beds, diffusion model for gas flow; two 

region models, evaluation of interchange coefficients. 

 

Text book: 

1. Fluidization Engineering by D Kunii and O Levenpiel, John Wiley, 1969 

 
References book: 

 
1. Fluidization by J. F. Davidson and D. Harrison, Academic Press 1971. 

2. Fluidization and Fluid Particles Systems by F.A. Zenz and D. F. Othmer, Reinhold      
Publishing,1960 
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CH5TOE12: Financial Management (3  0  0) 
  

Unit I : Introduction, scope and objective, organisation of finance function, 

Time value risk and return and valuation of money, valuation of long term securities 
various model of pricing. 

Unit II : Statement of changes in financial position , sources and uses of working capital 

,cash flow statement, balance sheet, profit loss account and its process.  

Financial ratio analysis-  meaning,  types , importance and limitataions, calculation of 
various ratios. 

Unit III : Capital budgeting- principals, techniques ,various methods of capital budgeting. 

Concept and measurment of cost and capital, and various approaches for measurement of 
cost of capital and computation. 

Analysis of risk and uncertainity-various approaches for risk evauation. 

Unit  IV : Theory of working capital management – concept and deination of gross, 

working capital and net working capital, trade off between profitability and risk 

Unit V : Operating financial and combined leaverage- introduction, defination and 

concept and various approaches. 

 

Text books:  

1 Financial Management by Khan and Jain, TMGH 

2. Financial Management by Kuchhal, Vikas Publication 

3. Financial Management- Paresh Shah-Willey India Pvt. Ltd.  
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CH5TOE13: Managerial Economics (3  0  0) 

Unit I : Introduction to Managerial Economics, Different Area of Managerial Economics, Micro and 

Macro Economics, Nature and Scope of Managerial Economics- Demand Analysis, Law of Demand and its 

Exceptions. Elasticity of Demand: Definition, Types, Measurement and Significance of Elasticity of 

Demand.  Supply Analysis, Law of Supply, Elasticity of Supply: Definition, Types, Measurement and 

Significance of Elasticity of Supply. 

 
Unit II : Law of Return, Revenue Analysis, Theory of Production and Cost Analysis: Production Function, 
Cobb-Douglas Production Function, ACMS Production Function, Investment Function.                                                                                                                 
Cost Analysis: Cost Concept, Opportunity Cost, Fixed Vs Variable Cost, Explicit Costs Vs Implicit Costs, 
Out of Pocket Costs Vs Imputed Costs. Break-even Analysis (BEA) - Determination of Break-even Point 
(Simple Problem) - Managerial Significance and Limitation of   BEA. 
 
Unit III : Introduction to Market & Pricing Policies: Element of Market , Types of Market, Concept of 
Market, Classification of Market based on the nature of competition, Types of Competition, Features of 
Perfect Competition, Feature of Imperfect Competition, Monopoly and Monopolistic Competition, Price-
Output Determination in case of Perfect Competition and      Monopoly.                                                                                                                                                                                        
Objectives and Policies of Pricing: Introduction, Full Cost or Cost plus Pricing, Differential Pricing, Going 
Rate Pricing, Marginal Cost Pricing, Trade Association Pricing, Loss Leadership Pricing, Administered 
Pricing 
 
Unit IV: Forms of Business Organization: Introduction, Definition, Essential Element of Good 
Organization, Principles of Organization, Formal and Informal Organisation, Organisation Structure, 
Concept of Ownership Organization, Types of Ownership, Partnership, Joint Stock Company, Types of 
Joint Stock Company, Co-Operative Organization, Public Sector Organisation.                                                                                                                                                                                                         
Capital and Capital Budgeting: Capital and Its Classifications, Need of Working Capital and Its 
Assessment, Factors Affecting Working Capital, Fundamental of Accounting,  Types of Capital, Method 
and Sources of Raising Finance ,Nature and Scope of Capital Budgeting, Features of Capital Budgeting 
Proposals, Method of Capital Budgeting: Payback Method, Accounting Rate of Return (ARR) and Net 
Present Value Method         ( Simple Problems). 
  
Unit V: Fundamental of Financial Accounting: Nature of Accounting,  Important Accounting 
Terminology, Accounts and Types of Accounts, Rules of Debit and Credit, System of Book Keeping, Book 
of Accounts, Journal, Ledger, Trial Balance, Final Account, Trading Account, Profit and Loss Accounts and 
Balance Sheet.  
Financial Analysis Through Ratios: Classification of Financial Ratios, Liquidity Ratios, Leverage Ratios, 

Activity Ratios, Profitability Ratios, Current Ratio, Acid Test Ratio, Debt Equity Ratio, Assets Coverage 

Ratio, Debt Service Coverage Ratio, Inventory Turnover Ratio, Debtor Velocity Ratio, Creditor Velocity 

Ratio, Gross Profit Ratio, Net Profit Ratio, Return on Equity Ratio. 

Text Books: 
1. Managerial Economics by Yogesh Maheshwari, PHI 
2. Managerial Economics By Joel Dean, PHI 
3. Managerial Economics By Craig H. Petersen, W. Cris Lewis, Sudhir K Jain 
4 Financial Accounting For Management By Ambrish Gupta, Pearson Eduction 
5 Managerial Economics By H. Craig Peterson & W. Cris Lewis, PHI 
6 Managerial Economics By Suma Damodaran, Oxford University Press 
7 Managerial Economics and Financial Analysis By Aryasri, TMH 
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CH5TOE14: Financial Accounting and Costing (3  0  0) 
 

 

Unit I : Financial Accounting: Introduction to Book keeping, Double-entryaccounting, Journal 

& Ledger posting, Financial Statements & Analysis,Trial balance, preparation of Trading and 

Profit & Loss account and Balance Sheet. 

 

Unit II : Ratio Analysis: Balance sheet ratios-current ratio, Fixed Asset ratio,Liquidity ratio, 

Capital Gearing Ratio, Profit-loss account ratios-Gross Margin ratio, Net Margin Ratio, 

Combined ratios-Return on Investment ratio, Net Profit to Total Assets ratio, Creditors turnover 

ratio. 

 

Unit III : Costing: Objectives of costing, Elements of costing, methods of costing, preparation 

of cost sheet, job costing, Marginal costing, absorption costing, Process costing and Standard 

Costing-Material, labour, overhead cost variance, Activity Based Costing and Target Costing, 

Cost-Profit-Volume analysis and problems on cost-volume-profit analysis. 

 

Unit IV : Working Capital Management: Introduction, concepts of working capital,operating 

and cash conversion cycle, permanent and variable workingcapital, balanced working capital 

position, determinants of working capital, Estimating working capital needs, Policies for 

financing current assets, Issues in working capital management. 

 

UNIT-V 

Capital Budgeting: Nature and scope of capital budgeting, features of capital budgeting, 

Methods of capital budgeting-DCF, NON-DCFtechniques-Accounting rate of Return, Net 

present Value, Payback period, discounted payback period, Profitability Index. 

 

  

Text Books : 

1. T. Vijaya Kumar, Accounting for Management, 1/e, Tata McGraw-Hill, 2009. 

2. I. M. Pandey, Financial Management, 9/e, VikasPulishing House, 2009. 

3. M.Y. Khan and P. K. Jain, Cost Accounting, 2/e, TMH, 2014. 

4. M.Y. Khan and P. K. Jain, Management Accounting: Text, Problems and Cases, 6/e TMH,    

2013. 

5. M.Y. Khan, P. K. Jain, Basic Financial Management, 3/e, TMH, 2000. 
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B.Tech. VI Semester 

 
CH6TPC09: Mass Transfer – II ( 3 1 0 ) 
  
Unit I: Humidification Operations :Definitions, Humidity chart and its use in 
measurement of humidity and calculations of humidification operations, Adiabatic 
humidification. 
 
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. 
 
Unit V : Drying : Equipment, Principles, Mechanism and theory of drying, Calculation of 
drying time. 
 

 

Text Books: 

 

1. Mass Transfer by Robert E Trebyl, McGraw Hill Inc. 

2. Unit Operations of Chemical Engineering by McCabe Warren, Smith Julian C and Harriot   
Peter, Fifth edition, McGraw Hill Inc. 

3. Principles of Mass Transfer and Separation Processes by B. K. Dutta, Prentice Hall, 2005. 

4. Transport Processes and Unit Operations by C. J. Geankoplis, Prentice Hall International Inc. 

5. Chemical Engineering Vol. I  by Coulson J.M. & Richardson J.F.  

6. Introduction to Chemical Engineering by Badger & Bancherro, TATA McGraw Hill Inc. 

 
 

 -------------------- 
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CH6TPC10: Process Dynamics and Control ( 3 1 0 ) 
 
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 behavior of processes 
in process control, Physicaland block diagram representation of control system, Use of 
Laplace transformation in analysisof control systems. 
 
Unit II : Simple System Analysis : Laplace transformation and transfer function, 
Blockdiagrams, Linearization, First and higher order systems, Interacting and non-
interactingsystems, Distributed and lumped parameters systems, Dead time. 
 
Unit III : Linear Open Loop Systems : Response of first order, second order and 
higherorder 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 
marginand gain margin, Bode stability criterion; Nyquist stability criterion 
 
 
Text Books: 
 
1. Process Systems Analysis and Control by D.R. Coughnaowr, McGraw-Hill,Inc. 

2. Chemical Process Control by G. Stephanopolous,  Prentice-Hall. 

3. Process Control by P. Hariott., TMH edn. 

 

Reference Books: 

1. Process Dynamics and Control by D.E. Seborg, , T. Edgar and D.A. Mellichamp,  JohnWiley 
and Sons, Inc 

2. Process Control: Modeling, Design, and Simulation by B.W. Bequette, Prentice-Hall,Inc. 

 

-------------------- 
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CH6TPC11: Organic Chemical Technology ( 3 0 0 ) 
 
Unit I : Oils & Fats : Status and scope, Major oils seeds production in India, Expression, 
Solvent extraction, Energy & solvent requirements, Mineral, seeds and other oil bearing 
materials, Hydrogenation of oils, Corrosion problems and materials of construction of 
equipments. 
 
Unit II : Soaps & Detergents : Raw materials, Manufacture of detergents, Active detergent 
matter, Biodegradability, Fat splitting, Purification of fatty acids, Soap manufacture, Total 
fatty matters (TFM), Glycerin manufacture, Materials of construction. 
 
Unit III : Cane Sugar : Cane production & varieties, Manufacturing equipment 
&technology, Cane sugar refining, Bagasses utilization, Energy requirements and 
conservation, Environmental considerations, Khandsari technology, Molasses based 
industries, Materials of construction. 
 
Unit IV : Polymers : Status and scope, Applications, Classification of polymers, Degree and 
modes of polymerization, Molecular weight and it distribution, Selected industrial 
polymerization including plastics, Synthetic rubber and polymeric foams, Synthetic fibers. 
Penicillin : Manufacturing process, Scope and applications. 
 
Unit V : Regenerated Cellulose : Growth of industry, Raw materials, Pretreatment, 
Pulping, Manufacture of paper, Recovery of chemicals, Environmental considerations, 
viscose rayon. 
Varnishes and Paints : Scope and applications, Types of coatings, General manufacturing 
procedure, Environmental considerations. 
 
 
Text Books: 

 

1. Chemical Process Industries – R.N. Shreve & J.A. Brink 

2. Chemtech I , II, III , IV – IIT Madras 

3. Outlines of Chemical Technology by Dryden , Co. M.G. Rao and M. Sitting. 

 

Reference Book: 

1. Handbook of Oil &Colour, Chemists Association OCCA. 

 

 --------------------  
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CH6TPE21: Process Equipment Design–I (3 1 0 )  
 
Pressure and Storage Vessels : Design of pressure and storage vessels and their supports. 
End closures, Flat plates, Flanged, Dished, Hemispherical, Ellipsoidal and conical ends. 

 

Text Books: 

1. Introduction to Chemical Equipment Design (Mechanical Aspects) by B.C. 
Bhattacharya– Chemical Engineering Education Development Center. 

2. Process Equipment Design By Brownell & Young 
3. Process Equipment Design by M.V. Joshi 
4. Chemical Engineering by Coulson J.M., Richardson Vol- I 
5. Process Equipment Design by Shrikant D. Dawande 

 

Reference Books: 

1. Hand book of Chemical Engineering by  J.H.Perry 

2. IS Codes. 
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CH6TPE22: Fertilizer Technology (3  1  0 ) 
 

Chemical fertilizers and organic manures – types of chemical fertilizers, Nitrogenous 
fertilizers- Methods of production, Characteristics, Specification and storage of ammonium 
sulphate, ammonium nitrate and ammonium chloride  and urea Phosphatic fertilizers- 
Methods of production, Characteristics, Specification and storage of single super 
phosphate, triple super phosphate, Potassic fertilizers- Methods of production, 
Characteristics, Specification and storage of potassium chloride, potassium sulphate and 
potassium schoenite; Complex and NPK fertilizers-Methods of production, Characteristics, 
Specification and storage of Mono ammonium phosphate, Diammonium phosphate, 
Nitrophosphates, Fertilizers And Environment. 
 

Text Books : 

1. Commercial Fertilizers by G.H. Collings, 5th Edn., McGraw Hill, New York, 1955. 

2. Chemistry and Technology of Fertilizers by A.V. Slacks,  Interscience, New York, 1966. 

 

Reference Book : 

 

1. Editorial board-Handbook of fertilizer technology, The Fertilizer Association of India, 

     New Delhi, 1977. 
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CH6TPE31: Fuel Combustion Energy Technology ( 3 1 0 ) 

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 Carbureted 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 

Inflammability, 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. 

Text Book:  

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

Co. Pvt. Ltd. New Delhi, 2014 
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CH6TPE32: Environmental Engineering ( 3 1 0 ) 

 
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, Plumebehavior, Control of 
gaseous and particulate pollutants from mobileand stationery 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 materialfrom process effluents. 
 
Unit IV: Pollution Due to Hazardous Industrial Waste :Nature of hazardous waste 
materials from various chemicaland 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 inchemical industries. 
 
 
Text Books: 

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

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. 

 
 

-------------------- 
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CH6TOE21: Process Utilities and Safety (  3  0  0 ) 
  
Unit I :Introduction : Role and types of process utilities in process industries. 
Heat Transfer Media :Characteristics properties, Classification, Selection and their 
industrialapplication. 
 
Unit II : Steam System : Generation and application in chemical process plants, Design of 
efficient steamheating systems, Condensate utilization, Flash steam. 
Steam Traps :Types and characteristics. 
 
Unit III : Water: Characteristic and conditioning for process industries e.g., steam piping, 
boilerfeed, cooling etc., Recycling of process water. 
 
Unit IV :Introduction to process safety : Accidents and loss statistics, Nature of the 
accidents /hazardous process. 
Toxicology :Toxic material and biological response, Dose responses relationship and 
models,Threshold dose and its definition, Material safety data sheets and industrial hygiene 
evaluation. 
Safety Devices :Personal safety devices and general hygiene management, Storage and 
ventilation. 
 
Unit V : Fire and Explosion : Definition, Flammability characteristics and explosion, 
Designto prevent fires and explosions by inverting, purring, ventilation, sprinkler systems, 
Staticelectricity controls,Relief and relief sizing in vapor/gas, Liquid and runway reaction 
services. 
  
 
Text Books: 

1. High Temperature Heat Carrier by A. V. Chechetckin, Pergammon Press. 

2. Efficient use of Steam by P. M. Goodal, Guilford 

3. Chemical Process Safety : Fundamentals with applications by A. Crowl Daniel and F. 
L.Joseph, Prentice Hall. 

 
 

Reference Book: 

1. Handbook of Heat Transfer Media by P. L. AaeringerRenold. 

 
-------------------- 
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CH6TOE22: Enterprise Resource Planning ( 3  0  0 ) 

 

Unit I : Introduction to   Enterprise resource planning, Evolution of ERP, MRP, MRP-II, e-
ERP, Generic business  model  with reference  to ERP, Structure of ERP  Two tier 
architecture  client, server, Three tier architecture, repository, RDBMS, Operating systems, 
Generic model of ERP system - Design tree node structure, Design of, Role/Activity 
Diagrams, Benchmarking, Types of Benchmarking, Process of Benchmarking. 

Unit II : Introduction to Business Process Re-engineering, Procedure of BPR, Principle of 
BPR, Process improvement Process redesign.  

Unit III : Introduction : Supply chain Management and ERP, understanding the supply 
chain  with case examples, Supply chain performance with measures, Achieving strategic fit 
and scope, Supply chain drivers,  Supply chain obstacles, ERP Vs SCM, Benefits of supply 
chain improvement, Introduction of Logistics Types of Logistics, Types of Logistics, Benefits 
of Logistics. 

Unit IV: Integrated SAP model, Integrated Data, Master Data, Transactional Data, 
Integrated processes, Evolution Electronic Data Interchange (EDI), Use of EDI, and Benefits   
of EDI, Selection of ERP: Introduction Opportunities and problems in ERP selection, 
Approach to ERP selection of ERP. 

Unit V: Origins  of SAP, SAP’s Markets, SAP architecture and integration, SAP Business 
structure, Customization of SAP, SAP R/3 material Management, Sales and Distribution, 
Production, Plant Maintenance, Quality Management, Methodology for ERP 
implementation, Implementation phases, Implementation of Life cycle,  Implementation 
failure 

 

  

Text Books: 

1. Enterprise Resource Planning: Theory and practice by Rahul V, PHI Publication. 

2. Enterprise Resource Planning: Concepts and practice by V.K. Garg, TMH 

Publication. 

3.    Enterprise Resource Planning by Alexis Leon, McGraw-Hill Publication 
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CH6TOE23: Management Information System ( 3  0  0 ) 

 
 

Unit I : Organisation & Types, Decision Making, Cost & value of information, Intoductuion 
to information in buisiness, types of informaton system ,need , importance , scope and  
charecterstics of information system. Component of information system , developing 
information system. 

MIS concept evaluation and charecterstics structure of MIS , MIS v/s data processing, MIS 
and DSS  

Unit II : Solving Business Problems with Information System, Concept of Balanced MIS, 
Effectiveness & Efficiency Criteria. Tool and Techniques of MIS- dataflow diagram, flow 
chart etc.  

Data base technology- introduction, data base and enterprice management, data 
independence data base approaches , data base architecture , data models , DBMS SQL and 
working , 4GL, data administration. 

Unit III : Business application of information technology: electronic commerce Internet, 
Intranet, Extranet & Enterprise Solutions, Information System for Business Operations, 
Information system for managerial Decision Support, Information System for Strategic 
Advantage.  
 
Unit IV : Managing Information Technology, Enterprise & Global Management, Security & 
Ethical Challenges, Planning & Implementing Change. Reports: Various types of MIS 
reports, GUI & Other Presentation tools.  

 
Unit V : Advanced concepts in information system: Enterprise Resource Planning: 
introduction, various modules like Human Resources, Finance, Accounting, Production & 
Logistics. Supply Chain Management, CRM, Procurement, Management System Object 
Oriented modeling case studies.  

 
Text Books: 
1. Introduction to Information System by O. Brian, McGraw Hill. 
2. Management Information System by O. Brian TMH. 
3. MIS by Rahul De,  Wiley. 
4. MIS  by Louden and lauden,  PHI 
5. Information System Analysis & Design by Bansal, TMH. 
6. Management Information System by Jawadegar, TMH. 
7. Information System for Modern Management by Murdick, PHI. 
8. Enterprise Resource Planning by Alexis Leon, TMH. 
9 MIS by Sadagopan, PHI 
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CH6TOE24: Six Sigma and DOE ( 3  0  0 ) 

 
Unit I : Quality Perception : Quality in Manufacturing, Quality in Service Sector, 
Differences between Conventional and Six Sigma concept of quality. 
Probability Distribution: Normal, Binomial, Poisson distribution. 
Basics of  Six Sigma: Concept of Six Sigma, Defects, DPMO, DPU, Attackson X’S, Customer 
focus, Six Sigma for manufacturing, Six Sigma for service, Z score, Understanding Six Sigma 
organization, Leadership council, Project sponsors and champions, Master Black Belt, Black 
Belt, Green Belts. 
 
Unit II : Methodology of Six Sigma: DMAIC, DFSS, Models of Implementation of Six Sigma, 
Selection of Six Sigma Projects. , Introduction to software for Six Sigma,Understanding 
Minitab, and Graphical analysis of Minitab plots. 
 
Unit III : Six Sigma Tools: Project Charter, Process mapping, Measurement system 
analysis, Hypothesis Testing, Quality Function deployment, Failure mode effect analysis,\ 
 
UNIT-IV:  Design of Experiments,: Applications of experimental Design, basic principles, 
design guidelines, statistical design and problems. Experimental design; statistical analysis 
of data. Loss function and its calculations. 
  
 
Unit V : Comparative Experiments: Statistical concepts, sampling and sampling 
Distributions, Inferences about the differences in means, randomized design, and inference 
about differences in means paired comparison design, inferences about the variances of 
normal distributions, problems. Experiment with single factor: the analysis of variance 
(ANOVA), analysis of fixed effects models, model adequacy checking, practical 
interpretation of results, sample computer output, determining the sample size, 
discovering the dispersion effect, the regression approach to the ANOVA, and non-
parametric method in the ANOVA. 
 
Text Books: 
 
1. Lean Six Sigma Using Sigma XL and Minitab by Issa Bass, Barbara Lawton, 
   1/e, Tata McGraw-Hill, 2010. 
2. DOE by phillip ross PHI. 
3. What is Six Sigma by P. Pande and L. Holpp, 1/e, Tata McGraw-Hill, 2002. 
4. The Six Sigma Way by P. Pande, 1/e, Tata McGraw-Hill, 2003. 
5. What is Design for Six Sigma by R. Cavanagh, R. Neuman, P. Pande, 1/e, 
    Tata McGraw- Hill, 2005. 
6. Six Sigma by KK BHOTE Mc-graw hill. 
7. Design and Analysis of Experiments by D.C. Montgomery, 8th Edition, John Wiley. 
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