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THE DEPARTMENT OF CHEMICAL ENGINEERING

VISION & MISSION
Vision

The vision of the department is to be a globallgognized undergraduate chemical
engineering program coupled with research strengih3rocess Heat Transfer, Advanced
Separation Technologies, Environmental Engineeaind) Biochemical Engineering to meet
the current and future challenges of chemical diietandustries.
Mission

To develop a center of academic excellence inidié 6f Chemical Engineering, capable

of training Chemical Engineering professionalsatec the needs of the society

Department Profile

The Department of Chemical Engineering was estaddisin the year 1996 and
presently offers 4-year B.Tech. Programme in Chahtimgineering with an intake of 60
students. The programme is approved by AICTE andeitited Thrice by National Board of
Accreditation (NBA), AICTE, New Delhi (Five yeara R012). The Department is planning

to start M.Tech. in Chemical Engineering in therrfature.

The Chemical Engineering programme is run as percirriculum and syllabus
prescribed by RVR & JC College of Engineering (Axdmous). The curriculum and syllabi
is designed by the Board of Studies in Chemicalifig®gying and is approved by the
Academic Council of the College. The board of stsdtonsists of senior faculty from the
Chemical Engineering Department as well as from dteer Universities and senior

executives from the industries.

Presently the Head of the Department of Chemicairigering, Dr. M.Venkateswara
Rao is the Chairman for the Board of studies in ibal Engineering and Dean,
Examinations, RVR & JC College of Engineering (Autmous). The Department of
Chemical Engineering with its laboratories, lectbadls and faculty rooms etc., are housed in

an exclusive building. The Department has the sthtke art equipment necessary for
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curricular needs and latest software in Chemicajif@ering like Aspen plus University

Package and TSPL.

The following are the laboratories:

Momentum Transfer

Mechanical Operations

Computational Programming

Process Heat Transfer

Chemical Technology

Mass Transfer Operations

Instrumentation & Process Control
Chemical Reaction Engineering

Pollution Control

Computer Applications in Chemical Engineering
Computer Aided Process Equipment Design

Research Laboratory

Further, the Department shares the equipment ird Flechanics laboratory of Civil
Engineering Department and Heat Transfer laboratofy Mechanical Engineering
Department, besides the common workshop facilihe Taboratories are so equipped that all

experiments prescribed in the curriculum can beluoted.

The Department is complimented with qualified arfdezienced staff members. Three of
them possess Doctoral Degrees while the others Malech. degrees. Two faculty members
have submitted their thesis and Four faculty memlse actively pursuing their Ph.D.

programmes in reputed universities.

The curriculum is implemented through well planed organized lectures to make the
learning most effective. The teaching and trainggnore student cantered so that the pass
outs will be able to prove themselves in a competiénvironment. Periodic tests are used to
gauge the performance of the students and coumg&dlioffered appropriately to bring up the

under performers.
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The Department lays special emphasis on projeck.wiine projects are so conceived
that they call for application of knowledge gainedvarious subject areas in Chemical

Engineering.

The Department exposes the students to live siomtin Chemical Engineering by
organizing Guest Lectures, inviting eminent pergfrom Industry and Institutions. Further
industrial visits are regularly arranged to procesdustries besides arranging practical

. . . d
training during the summer vacation after Pear.

The teachers closely watch the student's perforenara behaviour and corrective
suggestions are given whenever necessary for aoualtl personality development. While
the teachers bestow their utmost efforts they exjecstudents to be disciplined and utilize

the guidance and counselling available to becongnieers with a competitive edge.

As a fillip to the aim of continuing education, tilséudents are specially trained for
GATE, GRE and TOEFL. All the attempts are madeHgyDepartment and placement cell to
arrange recruitment for the pass outs to the extessible. Central Placement Cell provides
guidance, counselling & training for developmenirdégrated personality of each and every
student. The Department not only enhance the erabiliy skills of the students but also
develop innovative entrepreneurs & dynamic leattarghe nation. Most of the students have

been recruited in campus placements every year.

The Alumni of the Department are faring well initheccupations. A good number of
students are admitted into 1IT's, NIT's for higlstudies and a number of students are
pursuing their higher studies abroad. Our studbat®e made their mark in companies like
ONGC, I0CL, GAIL, Shell, Reliance, ISRO, RCF, HeteGranules, TCS, IBM& many
more... Many of our alumni occupy high-level positions industry and government

organizations not only in India but in other cougdras well.

Traditionally the Department organizes State/Natidevel programs every year, thus
providing a forum for exchange of ideas and transf&now how between students and staff
of Chemical Engineering Departments in variousitasbns across the state/country. The

Department organizedthb Annual Session ofStudent Chemical Engineering Congress

(SCHEMCON-2010) during 24-25 September, 2@t0the theme “Process Industries and
Sustainable Development”. The Department (IIChE RYBCE Student Chapter)
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organized IlIChE 5d council meeting on 07-02-2015. The Department Igo actively

involved in establishing IIChE- Guntur Regional @erand its activities.

Programme Educational Objectives:
The student

Acquires working knowledge of applied Mathemati®ysics, Chemistry and
basic Engineering Sciences that lay the solid fatinod for understanding the
core Chemical Engineering and specializations.

Develops an understanding of engineering principdésted to the major aspects
of Chemical Engineering and ability to obtain d&tanformation necessary to
formulate and to solve problems related to Chentiraineering Equipment/ unit
operations / unit processes with or without thepsupof software.

Integrates knowledge of core and allied coursescamprehend the multi-
disciplinary nature of technological and organiaaéil problems and be alive to
the needs of industry and society.

Develops inter-personal skills, managerial skpiyfessional ethics & values, life
long learning and entrepreneurship needed for psafaal success and growth of
the organization and individual.

Programme Outcomes:

Upon graduation, students of the program will:

1.

Engineering Knowledge: Apply the knowledge of mathematics, science, megiing
fundamentals, and an engineering specializationthte solution of complex
engineering problems.

Problem analysis. Identify formulate, review research literaturendaanalyze
complex engineering problems reaching substantiatedclusions using first
principles of mathematics, natural sciences, amiheering sciences.
Design/development of solutions: Design solutions for complex engineering
problems and design system components or procéssemeet the specified needs
with appropriate consideration for the public headind safety, and the cultural,
societal, and environmental considerations.

Conduct Investigations of complex problems. Use research-based knowledge and
research methods including design of experimemialysis and interpretation of data,
and synthesis of the information to provide valhcusions.

Modern tool usage: Create, select, and apply appropriate techniqessurces, and
modern engineering and IT tools including predaratand modeling to complex
engineering activities with an understanding oflthetations.

The engineer and society: Apply reasoning informed by the contextual knayge to
assess societal, health, safety, legal and -cultisalles and the consequent
responsibilities relevant to the professional eagiing practice.

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

Ethics. Apply ethical principles and commit to professabethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as enmber or
leader in diverse teams, and in multidisciplinagitiags.



10.Communication: Communicate effectively on complex engineeringjivéiees with
the engineering community and with society at largach as, being able to
comprehend and write effective reports and desigtuchentation, make effective
presentations, and give and receive clear instmsti

11.Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and applsethe one's own work, as a
member and leader in a team, to manage projects iandnultidisciplinary
environments.

12.Life-long learning: Recognize the need for, and have the preparatahability to
engage in independent and life-long learning inkt@adest context of technological
changes.

Programme Specific Outcomes:

The Chemical Engineering Graduate will be able to
1. Synthesize a conceptual integrated chemical prosglesting equipment, operations

and conditions with proper control systems to poedproducts with specifications.
2. Analyze the economics of conceptual process de&igmodify the process with the

aid of process simulation and also analyze thenpi@leenvironmental impacts &
safety concerns.
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Scheme of Instruction and Examinations
| Year | Semester
S. No Scheme of Instructic .
Code No. periods per week | Scheme of Examination
2 Theon Duration of Semeste Category
Subjec + Practical | Semester| Sessionfind Exarr|Credits| Code
. End Exarr Marks
Tutorial (hrs) Marks
1 CH 101
Engineering 3+1 - 3 40 60 3 BS
Mathematics — |
2 CH 10:
Engineering Physit 4 - 3 40 60 3 BS
(common to all branchgs)
3 CH 103
) . 4 - 3 40 60 3 BS
Inorganic Chemistry
4 CH 104
Environmental Studied i 3 40 60 3 ES
5 CH 10t
Applied Mechanics& 4 - 3 40 60 3 ES
Mechanical Engineering
6 CH 10¢
Basic Electrical ar 4 - 3 40 60 3 BS
Electronics Engineering
7 CH 151
Physics Laboratory 3 3 40 60 2 BS
8 CH 152
Workshop Practice 3 3 40 60 2 HS
9 CH 15:
Communication Skill 3 3 40 60 2 ES
Lab.
Total 23+1 9 360 540 24
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| Year Il Semester

Scheme of Instructic L
Code No. periods per week | Scheme of Examination
S.No & Theory Duration of Semeste Category
Subjec + Practical | Semester| Sessiongtnd Exarr|Credits | Code
Tutorial EndExam Marks Marks
(hrs)
CH 10
1 Engineering 3+1 - 3 40 60 3 BS
Mathematics — Il
CH 108
2 Material Science 4 i 3 40 60 3 BS
CH 109
3 Physical Chemistry 4 i 3 40 60 3 ES
CH 11(
English fol
4 Communication 4 ) 3 40 60 3 HS
(common to all branchgs)
CH 111
5 [Problem Solving with 4 - 3 40 6C 3 ES
(common to all branchgs)
CH 112
6 [Introduction to Chemic| 3+1 - 3 40 60 3 PC
Engineering
CH 154
! Chemistry Laboratory 3 3 40 60 2 BS
CH 15¢
8 C-Programming Lab. 3 3 40 60 2 ES
CH 15¢
9 Engineering Graphi 2 4 3 40 60 2 ES
Lab.
Total 2442 10 360 540 24
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Il Year | Semester

Scheme of Instructic L
Code No. periods per week | Scheme of Examination
S.No & Theory Duration of Semeste Category
Subjec + Practical | Semester| Sessiongtnd Exarr|Credits | Code
. End Exarr Marks
Tutorial (hrs) Marks
CH 201
1 Probability &Transformg 3+1 i 3 40 60 3 HS
CH 202
2 Organic Chemistry 4 i 3 40 60 3 BS
CH 20:
3 ChemicalProcess 4 - 3 40 60 3 PC
Calculations
CH 204
4 Momentum Transfer| S+1 i 3 40 60 3 PC
CH 205
5 MechanicalOperation$ 4 i 3 40 60 3 PC
CH 206
6 | Mmaterial Technology 4 i 3 40 60 3 PC
CH 251
7 Momentum Transft - 3 3 40 60 2 PC
Lab.
CH 25:
Basic Electrical and
8 | Electronics Engineerir 3 3 40 60 2 ES
Lab.
CH 252
Profession:
9 | communication Skills 3 3 40 60 2 HS
Lab
Total 2242 9 - 360 540 24

Enrolmentof NCC / NSO / NSS programme will be ati¢id from the date of commencement of class work
for Il Year | Semester.

Subjects, which are offered in both | and Il Semesst

CH206:Material Technology
CH212: Professional Ethics & Human Values
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Il Year Il Semester

Scheme of Instructic L
Code No. periods per week | Scheme of Examination
S.No & Theory Duration of Semeste Category
Subjec + Practical | Semester| Sessiongtnd Exarr|Credits | Code
. EndExam Marks
Tutorial (hrs) Marks
CH 20i
Partial Differential
1 Equations and Numeric 3+1 ) 3 40 60 3 HS
Methods
CH 208
2 ProcessHeatTransfe 3+1 ) 3 40 60 3 PC
CH 20¢
3 ChemicalEngineering 4 - 3 40 60 3 PC
Thermodynamics-I
CH 21(
4 Inorganic Chemici 4 - 3 40 60 3 PC
Technology
CH 211
Procesdnstrumentatio
5 and Instrumental 4 B 3 40 60 3 PC
Methods of Analysis
CH 21:
6 Professional Ethics 4 - 3 40 60 3 HS
Human Values
CH 254
! Organic Chemistry Lalp 3 3 40 60 2 BS
CH 25t
8 | Mechanical Operation$ 3 3 40 60 2 PC
Lab.
CH 25¢
9 Computational - 3 3 40 60 2 PC
Programming Lab.
Total 2242 9 - 360 540 24

Enroliment of Internship / Industrial Training / @é&cation Coursewill be initiated from
theend of Il Year Il Semester.

Subjects, which are offered in both | and Il Semesst

CH206: Material Technology
CH212: Professional Ethics & Human Values
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lIl Yearl Semester
Scheme of Instructic L
Code No. periods per week | Scheme of Examination
Duration of Category
S.No,| & Theory . Semeste | Session: | Semestel . Code
Subjec + Practicals EndExam.| Marks | EndExam Credits
Tutorial (hrs) Marks
CH 301
1 MassTransferOperationg-| 3+1 3 40 60 3 PC
CH 30z
2 Chemical Reactic 4 3 40 60 3 PC
Engineering-I
CH 30¢
3 Chemical Engineering 4 3 40 60 3 PC
Thermodynamics-
CH 30¢
4 Organic Chemici 4 3 40 60 3 PC
Technology
CH 305
5 IndustrialPollutionContrgl 4 3 40 60 3 PC
CH 306
6 Elective - 1 4 3 40 60 3 PE
CH 351
7 Process Heat Transfef - 3 3 40 60 2 PC
Lab.
CH 352
8 [Mass Transfer Operatio - 3 3 40 60 2 PC
Lab.-|
CH 35:
9 Chemical Technolog - 3 3 40 60 2 PC
Lab.
Total 23+1 9 360 540 24

Enrolment of MOOCS course will be initiated fronettlate of commencement of class work for Ili
Year | Semester.

Subjects, which are offered in both | and Il Semesst

CH305 :Industrial Pollution Control

Elective-I

CH 306(A) Computer Simulators

CH 306(B) General Pharmacy

CH 306(C) Petroleum Exploration

CH 306(D) Electrochemical Engineering

Elective-ll

CH 312(A) Computational Fluid Dynamics

CH311 : Industrial Hazards and Safety
Analysis

CH 312(B) Pre-formulation Studies including Staili
Studies
CH 312(C) Petroleum well Logging and Technology
CH 312(D) Fluidization Engineering
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[l Year Il Semester
Scheme of Instructic L
Code No. periods per week | Scheme of Examination
S.No & Theory Duration of Semeste Category
Subjec + Practical | Semester| Sessiongtnd Exarr|Credits | Code
. EndExam Marks
Tutorial (hrs) Marks
CH 30i
1 MassTransfer 3+1 - 3 40 60 3 PC
Operations-lI
CH 30¢
2 ChemicalReactic 4 - 3 40 60 3 PC
Engineering-I|
CH 30¢
3 ProcessDynamics& 3+1 - 3 40 60 3 PC
Control
CH 31(
4 Process Economi 4 - 3 40 60 3 PC
and Plant Design
CH 311
5 | Industrial Hazards ai 4 - 3 40 60 3 PC
Safety Analysis
6 CH 312 Elective-ll 4 - 3 40 60 3 PE
CH 354
! PollutionControl Lab. 3 3 40 60 2 PC
CH 35t
8 ChemicalReaction 3 3 40 60 2 PC
Engineering Lab.
CH 35¢
9 Mass Transfe 3 3 40 60 2 PC
Operations Lab.-Il
Total 22+2 9 - 360 540 24

NCC / NSO / NSS certificate must be submitted ohedore the last instruction day of Il Year Il
Semester, otherwise his / her Semester End Exapmnasults will not be declared.

Subjects, which are offered in both | and Il Semesst

CH305 :Industrial Pollution Control

Elective-I
CH 306(A) Computer Simulators
CH 306(B) General Pharmacy
CH 306(C) Petroleum Exploration

CH 306(D) Electrochemical Engineering

CH311 : Industrial Hazards and Safety Analysis

Elective-Il

CH 312(A) Computational Fluid Dynamics

CH 312(B) Pre-formulation Studies including Staiili
Studies

CH 312(C) Petroleum well Logging and Technology
CH 312(D) Fluidization Engineering
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IV Year | Semester

Scheme ¢
Instruction period Scheme of Examinatit
Code No. per week
S.No & Theor Duration o Semeste C?:tgggr)
Subject y Semesten Sessional End
+ Practicals|End Exanr| Marks Exam [Creditg
Tutorial (hrs) Marks
CH 401
1 3+1 - 3 40 60 3 PC
TransportPhenomena
CH 40z
2 ChemicalProce: 3+1 - 3 40 60 3 PC
EquipmentDesign
3 CH 403MOOCS* - -- - -- -- -- PC
4 CH 404 4 3 40 60 3 OE
Elective-111(Open Elective)
CH 40t
5 Process Modelling and 4 - 3 40 60 3 PC
Simulation
6 CH 406Elective-IV 4 - -- 40 60 3 PE
7 CH 451 3 3 100 2 PC
Mini project//Term paper | B
CH 45%
8 Computer Applications - 3 3 40 60 2 PC
Chemical Engineering Lab
CH 45:
9 Instrumentation « - 3 3 40 60 2 PC
ProcessControl Lab.
Total 18+2 9 -- 380 420 21

* MOOCS Certificate must be submitted on or befthe last instruction day of IV Year |
semesteotherwise his / her Semester End Examination resuilt not be declared

Internship/Industrial Training/Certification Coursempletion certificate must besubmitted
on or before the last instruction day of IV Yed@dmester, otherwise his / herSemester End
Examination results will not be declared.

Subjects, which are offered in both | and Il Semesst
CH 405: Process Modelling and Simulation CH 409(C) Petroleum Refining

Elective-IV CH 409(D) Advanced Separation Techniques
CH 406(A) Computer Aided Process Engineeringlective VI

CH 406(B) Industrial Pharmacy CH 410(A) Micro Process & Electronic

CH 406(C) Natural Gas Production and its Programming

applications CH 410(B) Validation and Documentation of
CH 406(D) Nanotechnology Pharmaceuticals

Elective-V CH 410(C) Petrochemical Technology

CH 409(A) Computer Aided Design CHA410(D) Biochemical Engineering

CH 409(B) Quality Control of Pharmaceutical
Dosage Forms
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IV Year Il Semester

Scheme of Instructic L
Code No. periods per week | Scheme of Examination
S.No & Theory Duration of Semeste Category
Subjec + Practical | Semester| Sessiongtnd Exarr|Credits | Code
. EndExam Marks
Tutorial (hrs) Marks
CH 40;
1 Industrial 4 - 3 40 60 3 ES
Management
CH 40¢
2 Optimization of 3+1 - 3 40 60 3 PC
Chemical Process
CH 409
3 Elective-V 4 - 3 40 60 3 PE
CH 410
4 Elective-V] 4 - 3 40 60 3 PE
CH 45¢
5 [Computer Aided Proce 3 3 40 60 2 PC
Equipment Design Lal.
CH 455
6 Project Work 9 3 40 60 10 PC
Total 15+1 12 - 240 360 24

Subjects, which are offered in both | and |l Semiesst

CH 405: Process Modelling and Simulation CH 409(C) Petroleum Refining

Elective-IV
CH 406(A) Computer Aided Process Engineeringlective VI
CH 406(B) Industrial Pharmacy
CH 406(C) Natural Gas Production and its Programming
applications

CH 406(D) Nanotechnology
Elective-V

CH 409(A) Computer Aided Design
CH 409(B) Quality Control of Pharmaceutical
Dosage Forms

CH 409(D) Advanced Separation Techniques
CH 410(A) Micro Process & Electronic

CH 410(B) Validation and Documentation of
Pharmaceuticals

CH 410(C) Petrochemical Technology
CHA410(D) Biochemical Engineering
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*Open Electives (elective 1ll) offered by other depeents
1. CE 404(A) Basic Surveying
CE 404(B)Building Materials & Estimation
CS 404(AYyaya Programming
CS 404(Bpata Base Management Systems
EC 404(AApplied Electronics
EC 404(BBasic Communication
EE 404(ANon-Conventional Energy Sources
EE 404(B)Utilization of Electrical Energy

IT 404(A)Web Technologies
10.IT 404(B) Software Engineerir
11.ME 404(A) Robotics
12.ME 404(B) Operations Research
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IYear | Semester
CH 101 ENGINEERING MATHEMATICS - |

Lecture: . 4 periods / week Sessional Mark<l0
Tutorials : 1 period / week Semester End Exam Marg§
Semester End Exam: 3 hrs Credits :3

Course Objectives:

To provide knowledge on solving ordinary differahgquations.

To provide knowledge on applications of first ordedinary differential equations.
To provide knowledge on solving higher order ordyndifferential equations.

To provide knowledge on curve fitting, correlatiand regression lines.

To give basic knowledge on evaluation of doubig)drintegrals, area and volume.
Understand the basic linear algebraic concepts.

Course Out comes:

Understand methods of solving first order differanéquations.

Understand some physical applications of first pditerential equations.

Solve higher order differential equations.

Understand the basic linear algebraic concepts.

Evaluate double, triple integrals and the areaume by double &triple integrals
respectively.

UNIT - |

Ordinary Differential Equations: Introduction, Lisweequation, Bernoulli's equation, exact
differential equations.

Equations reducible to exact equations, Orthogtrapdctories, Newton'’s law of cooling.

UNIT - I

Linear differential equations with constant coa#ids: Definition, Theorem, Operator D,
Rules for finding the complementary function.

Inverse operator, Rules for finding the particulategral, working procedure to solve the
equation.

UNIT - I

Method of variation of parameters, Equations realecio linear equations with constant
coefficients: Cauchy’s homogeneous linear equatidregendre’s linear equation,
Simultaneous linear equations.

Statistics: Method of least squares, Correlatioose@icient of correlation (direct method),
Lines of regression.

UNIT - IV

Multiple Integrals: Double integrals, Change of@rdf integration, Double integrals in polar
coordinates, Area enclosed by plane curves, Tmpégrals, Volume by triple integral,

Change of variables in a double integral. Beta Garfunctions, Error function.
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UNIT -V

Matrices: Rank of a matrix, vectors, Consistencylioéar system of equations, Linear
transformations, Characteristic equation, PropexieEigen values (without proofs), Cayley-
Hamilton theorem (without proof)

Reduction to diagonal form. Reduction of quadrétion to canonical form, Nature of a
guadratic form, Complex matrices.

LEARNING RESOURCES

TEXT BOOK:

Higher Engineering Mathematics by B.S. Grewal, Kiapublishers, 45_{ edition, New
Delhi (2010)

REFERENCE BOOK:

Advanced Engineering Mathematics by Erwin KreysQ:tlhgedition, Wiley India Pvt. Ltd.
(2011)
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CH 102 ENGINEERING PHYSICS
(Common to all branches)

Lecture: : 3 periods / week Sessional Mark€0
Tutorials : 1 period / week Semester End Exam Marks60
Semester End Exam: 3 hrs. Credits :<

Course Objectives

To impart knowledge and understanding of basic gples of Ultrasound and its
applications in imaging and industry.

Basic phenomena of light waves

Knowledge to be imparted on fundamentals of La#srtypes and applications. 3-D
photography, principle and applications of optitadr.

Essential formulation of physics in the micro world

Imparting the knowledge on the development of Etentignetic wave equations

Course Outcomes:
After completion of the course the student willdise to:
Introducing the Concepts of Ultrasonic waves, pobidm and applications in NDT.
Interference in thin films and its application, @ept of diffraction and grating,
birefringence and production and detection of déifi¢ polarized lights.
Acquire Knowledge on basics of lasers, holografibgrs and their applications.
Introducing the student to the domain of quantunmlavby Schrodinger wave equation
and its applications in 1-D. To describe the natirelectromagnetic radiation and matter
in terms of the particles.

UNIT —I

Ultrasonics: properties, production of ultrasoniby magnetostriction, piezo electric
oscillator methods, detection by acoustic gratireghad, General applications of ultrasonics
in industry and medicine.

NDT: Pulse echo testing methods (reflection & traission modes), Ultrasonic imaging (A
Scan & B scan).

UNIT -l

Physical Optics: Interference: Introduction, Staekgfinciple (change of phase on reflection),
interference in thin films due to reflected ligl@gsine law), theory of air wedge (fringes
produced by a wedge shaped thin film), theory ovté@’s rings (reflected system).

Diffraction: Introduction, Fraunhofer diffractionud to a single slit (quantitative), theory of
plane transmission diffraction grating.

Polarization: Introduction, double refraction, ctastion and working of a nicol prism,
quarter wave plate, production and detection otutar and elliptical polarizations
(qualitative).

UNIT - I

Lasers: characteristics, spontaneous and stimulatedsions, Einstein coefficients and
Relation between them, population inversion, pumpéactive system, gas (He-Ne) laser, Nd:
YAG laser and semiconductor (GaAs) laser, apphcetiof lasers.

Holography: basic principle, recording, reproductand applications.
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Fiber optics: Principle & structure of an opticdler, numerical aperture, acceptance angle
and acceptance cone, fractional index change, tygesptical fibers, fiber optics in
communication system and its advantages. Applioataf optical fibers.

UNIT - IV

Principles of Quantum Mechanics: de Broglie’s cqcef matter waves, Davisson and
Germer experiment, Heisenberg's uncertainty prieegxperimental verification (electron
diffraction - single slit),

Schrodinger equation and application: Time indepehdSchrodinger’s wave equation,
physical significance of the wave function, pagich a box (one dimensional), tunneling
effect, expression for transition probability (Qtetive treatment).

UNIT -V

Electromagnetism: induced electric fields, disptaeat current and conduction current,
Maxwell's equation — qualitative (differential & tegral forms)-significance, velocity of
electromagnetic wave equation in free space, PoyntTheorem, LC oscillations
(quantitative)

LEARNING RESOURCES

TEXT BOOKS

Engineering Physics, M.N. Avadhanulu& P.G. Kshigeaa S.Chand&Co.Ltd.
Engineering Physics, V. Rajendran.

REFERENCE BOOKS
Fundamentals of Physics, Resnick&Halliday, JohreWsons.

Engineering Physics, SL Kakani&Shubhrakakarl| (Bdition), CBS Publications Pvt.
Ltd. Delhi.

Engineering Physics, B. K. Pandey& S. Chaturvedngage Learning India Pvt. Ltd.,
Delhi.

Engineering Physics, Hitendra K. Malik &A.K.Singrata MacGraw Hill, New Delhi.
Engineering Physics, P.K.Palanisamy, Scitech Pahbaos.
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CH 103 INORGANIC CHEMISTRY

Lecture: : 3 periods / week Sessional Marks : 40
Tutorials : 1 period / week Semester End Exam Mar&8
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
The student should acquire skill in solving probdey adopting a planned procedure.
Student should understand the characteristics andibg nature of various elements.
Student should know the chemistry of important coomus useful in industry and day-to-
day life.
To understand how metals are extracted from thres profitably.
To acquire knowledge on water treatment methodseffactive utilisation in industries
and for domestic purposes.

Course Outcomes:

Student can establish relationship between van@uameters involved in Stoichiometry.
(useful in - chemical technology)
Student can relate various theories, using whichcdre have insight at structure and
reactivity of compounds.

iii. The student would be able to arrive at varipusperties of compounds based on their
bonding by acquiring knowledge on the chemistryarious elements.
Shall be able to know the chemistry of inorganidypeers and various metallurgical
operations.
Would understand how water is treated using diffemaethods and use it wisely for
further development.

UNIT - |

Mole Concept: Introduction, Stoichiometry (Mass-BlaMass-Volume, Volume-Volume),
oxidation number, redox reactions and balancing@egus.

Chemical Bonding: Valence bond_approach for diatommolecules (Homo and Hetro),
Hybridisation, types (SP, SRand SP) and shapes of molecules, Molecular Orbital theory
with respect to §, 0o, N> and CO molecules.

UNIT - Il
d-block elements: Electronic configuration, Genetaracteristics, Oxidation states.

Transition metal Chemistry: Nomenclature and E.Acbhcept, Werner's co-ordination
theory, bonding in transition metal complexes - VBIrystal field theory - Octahedral,
Tetrahedral and square planar complexes.

UNIT - I

f-block elements: Introduction of lanthanides ardimdes, Oxidation states, Lanthanide
contraction

Oxidising and Reducing agents: Preparation and guti@s of potassium permanganate,
potassium dichromatsodium Boro hydriddithium aluminium hydride.
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UNIT - IV

Inorganic polymers: - Introduction, preparatiompgerties and applications of Polysiloxanes,
polysilanes and polyphosphazenes.

Principles of metallurgy: Introduction, General aiment methods in metallurgy-Ore
dressing, Extraction and purification

UNIT -V

Water technology: Various impurities of Water, Hagds units, Types and determination by
EDTA method (simple problems), Softening methodswisoda process (simple problems),
softening by ion exchange process and Zeolite ggce

Water treatment for drinking purpose- WHO guidetingedimentation, coagulation, filtration
(slow sand filter), various methods of chlorinatibneakpoint chlorination.

LEARNING RESOURCES

TEXT BOOKS:

Principles of Inorganic Chemistry, Puri, Sarma aldlia, 31st edition, 2013, Milestone
Publishers & Distributors.

Engineering Chemistry, P.C. Jain and Monika Jaibthl Edition, 2008, DhanpatRai
Publishing Company, New Delhi.

REFERENCE BOOKS:

New concise Inorganic chemistry, J.D.Leteheaition, 2001, Nostrand Reinhold Co. Ltd.,
London.

Selected Topics in Inorganic Chemistry, W. U. Malik D. Tuli& R. D. Madan, 1”9
edition, 2010, S.Chand& company Ltd.
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CH 104: ENVIRONMENTAL STUDIES

Lecture: . 4 periods / week Sessional MarkégiC.
Semester End Exam Marks0
Semester End Exam: 3 hrs Credits :<

Course Objectives
To give a comprehensive insight into natural resesir
To create awareness on eco system and bio diversity
To educate the causes for various environmentaltpois and the abatement methods
To demonstrate how to sustain the environment.
To impart some fundamental knowledge on human weli@asures and environmental
acts.

Course Outcomes
The students are able
Acquire knowledge regarding proper utilization atural resources
To understand the concept of ecosystems and biwitive
To understand the causes, effects and controllireasores of different types of
environmental pollutions.
To define and explain the basic issues concerriagbility of the human community to
interact in a sustainable way with the environment.
To create awareness among worldwide environmegge|ation.

UNIT-I

Multidisciplinary nature of environmental studi€efinition, Scope and Importance — Need
for Public Awareness, components of Environmenttaed interactions.

Natural resourceskForest ResourcesBenefits, Deforestation: Causes, effects, effamis
Environment, control measures, Case Study: Chipkwdvhent.Mining: social damages of
mining, mineral resources of Indi®ams purposes of Dam, Benefits of Dams, problems
with dams, Impacts of Dams, Displacement due to HdDase study: Narmada River Dams,
Three Gorges DanWater Resourcegonflicts over water- Narmada Bachao Andolan.

UNIT-II

Energy resources- sources, types , advantagesisadvdntages, energy and environment,
renewable energy- solar power, wind, geothermadyrdvglectric power, marine , biomass,
hydrogen energy, Fuel cell , energy saving tipand resourcesland degradation, soil
erosion, desertification, landslides. Role of afividual in conservation of natural resources.

Ecosystems: Concept of a Biome and Ecosystem. t8teuand function of an ecosystem,
Energy flow in the ecosystem, Food Chains and Weé&l®logical Pyramids, biological
magnification , Biogeochemical Cycles — water cyclarbon cycle, oxygen cycle, nitrogen
cycle, phosphorous cycle, sulphur cycle, Foressystem, Grassland ecosystem, Aquatic
Ecosystem, Desert Ecosystem

UNIT-III

Biodiversity And Its Conservation: Introduction, @&ic, Species and Ecosystem diversity.
Value of biodiversity: consumptive use, productuae, social, ethical, aesthetic and option
values. Bio-geographical classification of Indiaglia as a mega diversity nation ,
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Endemic species of India, Threats to biodiversipt spots of Biodiversity, Endangered
Species of India, Conservation of biodiversity: Sitd and EXx-Situ conservation of
biodiversity. Case study: Silent Valley Project.

Environmental Pollution: Air Pollution: Sources, llptants, effects, air pollution control

technologies- Cyclone separator, bag filter, Eedtiatic precipitator (ESP), wet scrubber.
Case Studies: Bhopal Gas Tragedy. Water polluttgpes of water pollutants, sources,
management of Municipal Sewage, treatment of sew&genary treatment, Secondary
treatment- Activated Sludge Process, tricklingefiltseptic tank, oxidation pond and Tertiary
treatment-.Microfiltration, Ultrafiltration, RevegsOsmosis. Case study: fluorosis.

UNIT-IV

Soil pollution- sources, effects, control of sodllption. Marine pollution- types, oil spills
and offshore sources, marine pollution AbatemBlaise Pollution- sources, effects, control
measureslThermal pollution- sources, effects and control measures.

Solid Waste Management: types of solid waste, 3Rc€pt, Causes, effects and control
measures — Composting, Vermicomposting, Landfillssineration, Disposal methods,
Hazardous Waste Management, Role of individuabitugon prevention.

UNIT-V

Social Issues and the Environment: From UnsustirtabSustainable development - Urban
problems related to energy -Water conservatiom, ngiter harvesting- Ralegaon siddhi, and
watershed management -Resettlement and rehabititafipeople its problems and concerns:
case study- Tehri Dam; Environmental Ethics: Issaed possible solutions. - Climate
change, global warming, acid rain- Tajmahal- Madhuefinery, Ozone layer depletion,
nuclear accidents- Chernobyl Nuclear disaster,

Environmental acts: Prevention and Control of Wapedlution & Air Pollution act,
Environmental protection act, Wild life protectiant, Forest Conservation act. International
Conventions: Stockholm Conference 1972, Earth Surd882. Copenhagen Summit 2009,
COP21 Paris Climate Conference.

Field Work: Visit to a local area to document eommental assets River /forest
grassland/hill/mountain -Visit to a local polluteite-Urban/ Rural/industrial/ Agricultural
Study of common plants, insects, birds - Studyiwipte ecosystems-pond, river, hill slopes,
etc. Visits to industries — water treatment plaatBuent treatment plants.

LEARNING RESOURCES

TEXT BOOK:

Environmental Studies by T Benny Joseph, 2nd edifmta McGraw-Hill Publishing
Company Limited, New Delhi., (2008).

REFERENCE BOOKS:

Bharucha. E., Textbook of Environmental StudiedJiodergraduate Courses, University
Press, 2005.

Environmental studies by Anubha Kaushik and C.PsK&u, New Age International

Publishers, New Delhi.' Edition (2012)

VenugopalaRaoP.,Principles of Environmental Sciemed Engineering, Prentice-Hall

of India Private Limited, New Delhi, 2006.

Rajagopalan. R., Environmental Studies, Oxford Ersity Press, 2005.
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CH105 APPLIED MECHANICS & MECHANICAL ENGINEERING

Lecture: . 4 periods / week Sessional MarkelC
Semester End Exam Ma : 60
Semester End Exam : 3 hrs. Credits :<

Course Objectives:

To understand the various coplanar forces apptiea hody and method of resolving the
forces and determination of resultant force, anadadens required for equilibrium, and
also to know what is centre of gravity and momehinertia and their importance and
determining them for simple objects

To know the different stresses developed/inducednithe body is subjected to external
forces or temperature changes and to know the haddongitudinal stresses developed
in the thick and thin cylinders when subjectedni@inal pressure and also determine the
change in the dimensions of the cylinder due tedlstresses and strains.

To understand the formation of steam and diffeqmaiperties associated with it and
working principles of different boilers and diffetemountings and accessories used for
the safety operation of boilers

To understand the working principles of 2 stroke dnstroke petrol and diesel engines
and knowing the procedures of estimating the perémrce characteristics of I.C. Engine.
To impart the knowledge about different drive sysidike belts and gear drives and to
know about the working principles and importancelifferent bearing and couplings.

Course Outcomes:

The student must be in a position to understarférdiiit coplanar forces and determine
the resultant forces. He is also able to estimaére of gravity and moment of inertia for
simple objects.

The student must be able to estimate the tensilapressive, shear and thermal stresses
in a body when subjected for different forces, gegm temperature etc., He can also
understand the difference between thick and thimagrs and able to estimate hoop and
longitudinal stresses, changes in dimensions ofcti@der due to these stresses and
strains.

The student can understand the formation of stee@rking principles of Babcock and
Wilcox boilers, different mountings and accessoussd in the boilers.

He must be in a position to know what is I.C.Engitee important components, working
principles of Cl and Sl engines, 2 stroke and dk&trengines and their differences. He is
in a position to estimate the different performaalaracteristics.

The student must be in a position to know how theey is transmitted through belt and
gear drives, estimate the tensions, power transthitength of the belt required etc., He
is also in position to understand the importancebeéring and couplings in power
transmission and different types of bearing andtngs.

UNIT - |

Forces:Concurrent Forces, Composition and Resalatfi@oplanar Forces, Equilibrium of
Coplanar forces.

Section Properties: Centre of gravity and Momenheftia of simple and composite
elements (Problems related to simple objects only).
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UNIT - 1

Stress and Strain: Simple stress and strain, Hedkal, Stress strain diagram for brittle and
ductile materials- Factor of safety, Thermal stees$ateral strain, Modulus of rigidity, Bulk
modulus-Relation between G,K and C, (Problems mpl& stresses, elongations only)

Thin and Thick Cylinders:Thin and thick circularioglers subjected to internal and external
pressure. Thin and thick cylinders with sphericadise Lame’s theorem and application to
thick cylinders.

UNIT - I

Steam: Generation of steam, Properties of steara, disteam tables and Mollier chart-
(Problems related to enthalpy, entropy, specifiuve calculations for different conditions
of steam only- No problems on non flow processes).

Steam Generators: Classification — Working of Canhand Babcock-Wilcox boilers only-
Accessories and mountings (Listing and functiong)on

UNIT - IV

I.C. Engines: Classification-Main components of @é@gines, working of 2-stroke and 4-
stroke Petrol and Diesel engines-Differences batw#le& Cl engines, 2 Stroke & 4 stroke
engines, Applications. Fuel supply systems —Funsfigequirements— Working of Simple
Carburetor and Fuel Injection pump only.

Testing and Performance of I.C. Engines:Performaacameters of IC engines, Definitions,
Formulae and Simple problems only (No heat balaaésulations).

UNIT -V

Drives:Belts Classification, Expression for theigatf tensions on the slack and tight side,
Power transmitted, V-belts, Chain drives-Simpleypems only.
Gears: Classification —Spur, Bevel, Helical geaid applications.

Bearings:Purpose of bearings, Slipper bearing, Sthvearing, Ball and Roller bearings.
Couplings:Flange, Flexible couplings, Hook’s joidniversal coupling.

LEARNING RESOURCES

TEXT BOOKS:
Strength of Materials, S. Ramamrutham,thﬂ:ﬂition, DhanpathRai Publishers, Delhi
(Unit —1, 11)(2011)
Elements of Mechanical Engineering, Mathur, and tdekain Brothers, Delhi (Unit —
1, 1V), (2005)
Treatise on Heat Engineering, V. P.Vasandhani&Kuriketropolitan Publishers.
I.C. Engines - V. Ganesan, TMH.

REFERENCE BOOKS: o
Applied Mechanics & Strength of Materials, R. S.ukhi, 1é Edition, S. Chand &
Co.(1977).

Basic Mechanical Engineering, T.J.Prabhu& Others,StEdiition, SciTech
Publishers(2010).
Machine Design, R.S. Khurmi.
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CH 106BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

Lecture: . 4 periods / week Sessional MarkglC
Semester EnExam Mark : 6C
Semester End Exam 3 hrs. Credits :3

Course Objectives:
To study the behavior of electrical elements ancudis for DC as well as AC excitation.
To understand basic concepts of electrical machints operation, control, testing and
application.
To understand the principle of operation and cliarestics of basic electronic devices
and power supplies.
To understand the operation of different analogdigdal meters.
To study the basic transducers with their appliceti

Course Outcomes:
To understand the concept of DC/AC circuits andyaea
Able to analyze performance of D.C. machines immgerof efficiency and their
utilizations in different applications.
Able to analyze performance of Transformers anddtidn motors.
To know various electronic devices operation ared thpplications.
To know the principles of operation of Electricabdaelectronic measuring devices.

UNIT - |

Basic concept components and Electrical Circuite Uinit of charge, voltage, current, power
and energy. Circuit elements, circuit concept, Kivaff's voltage law and Kirchhoff's current
law applied to simple series and parallel circuiliernating currents: Definition of Peak
value, RMS value, Average value, Peak factor andmFéactor of Alternate current,
Behaviour of Resistance, Inductance and CapacitanSausoidal voltage.

Vector and J-notation as applied to the resoluab\C circuit, Vector diagrams, Single-
phase series, and Parallel and Series-parallalitsrto sinusoidal excitation. Calculation of
Active, Reactive and Complex power and Power fad®atyphase circuits: 3-phase supply,
star-delta connections, Voltage, Current and Paelationships.

UNIT - 1I

DC generators and Motors: Constructional featuresDo machines and functions of
component parts, Calculation of induced E.M.F, Mdthof excitation, Characteristics of
shunt, series and compound generators

D.C motors: operation and applications, Torque hgpesl in a motor, Dc 3 point Starter,
losses and efficiency calculations, Testing of Dachines: O.C.C. on Dc shunt generator,
Swinburne’s test and Brake test on Dc motor.

UNIT - 1l

Transformers: Construction, Principle of OperatiBMF equation, efficiency, O.C. and S.C.
test of single phase transformers.
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Three-phase induction motors: Construction, Priecgd Operation, Production of rotating
magnetic field, Theory of slip-ring and squirrel geainduction motors, Torque-slip
characteristics.

UNIT - IV

Electronic devices: Characteristics of Semiconduptoction Diode Zener diode transistor,
JFET, UJT, SCR and their applications. Zener V@tRggulator and their applications.

Power supplies: Half-wave, full-wave rectifiers aBddge rectifier, with (L and LC) and
without filters. Oscillators: Classification, RC gde shift, wien-bridge, Hartley and Colpitts
oscillators.

UNIT -V

Electrical and Electronic Measurements: Classificatof instruments, construction and
Principle of operation of permanent magnetic mownd, moving iron dynamo meter type
wattmeter.

Principle of operation of DVMs and CROs. Transdaceintroduction to transducers
principle of operation of LVDT, Thermister Therma@ple and their applications.

LEARNING RESOURCES

TEXT BOOKS:

Electrical Technology, B.L.Theraja&A.K.Theraja, Uoile - | &Il (Unit - I, 11, IV).
Electrontiﬁ: Devices and Circuits, S Salivahanan,udeSh Kumar and AVallavaraj (Unit-
ll, V), 4" Edition (2012).

Principles Electrical Engineering, V.K.Mehta&Rolwtehta, 2ndEdition, S.Chand& Co.,
New Delhi (2010). (Unit - I1, 111.)

REFERENCE BOOKS:
Basic Electronics, N.N.Bhargava&Kulasresta, TataGdaw Hills, New Delhi.

Basic Electrical Engineering, DP Kothari and I. Nagrath, 7 edition, Tata McGraw
Hills, New Delhi.

WEB RESOURCES:

http://www.tcyonline.com/video-tutorials-kirchoftean/10209
http://www.nptelvideos.com/electrical_engineering/

http://nptel.iitm.ac.in/

http://nptel.ac.in/video.php?subjectld=11710306
http://nptel.ac.in/courses/108105053/
http://www.nptelvideos.in/2012/11/industrial-ingtnentation.html
http://www.slideshare.net/saaz1425/measuring-imsants-23906475?from_action=save

B.Tech./Chemical Engineering/2016-127



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

CH 151 PHYSICS LABORATORY

Practicals : 3 periods / week Sessional Markgl0
Semester End Exam Marks0
Semester End Exam : 3 hrs Credits: 2

Course Objectives:
1. To understand the general, scientific conceggigired for technology.

CourseOutcomes:
Use CRO, signal generator, spectrometer for makiagsurements.
Test the optical components using principles adrilerence & diffraction.
Determination of the selectivity parameter in giieel circuits.

List of Experiments:
Interference fringes — measurement of thicknessfofl using wedge method.
Newton’s rings - measurement of radius of curvatairélano- convex lens.
Lissajous’ figures — calibration of an audio ostiir.
Photo cell — characteristic curves and determinaticstopping potential.
Diffraction grating - measurement of wavelengths.
Torsional pendulum — determination of Rigidity maduof a wire.
Photo-Voltaic cell — determination of fill factor.
Series LCR resonance circuit —determination of @ofa
Sonometer — determination of A.C. frequency.
Laser- determination of wave length using diffrantgrating.
Variation of magnetic field along the axis of acdilar current carrying coil.
Optical Fiber — Determination of Numerical Apertamed Acceptance Angle.

REFERENCE BOOK:
Lab Manual
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CH 152 WORKSHOPPRACTICE

Practicals . 3 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam :3 hrs Credits :2

Course Objectives:
To provide the students hands on experience to rddferent joints in carpentry with
hand tools like jack plane, various chisels & hawvis
To provide the students hands on experience to rddferent joints in welding with
tools & equipment like electric arc welding machine
TIG Welding Machine, MIG Welding Machine, hack sawkipping tools etc.
To provide the students hands on experience to miflezent joints in Sheet metal work
with hand tools like snips, stacks, nylon mallets,
To provide the students hands on experience to md#kerent connections in house
wiring with handtools like cutting pliers ,tester, lamps& lamp heild etc. .

Course Outcomes:
To familiarize with -The Basics of tools and equgrh used in Carpentry, Tin Smithy,
Welding and House Wiring.
The production of simple models in the above foadés

LIST OF EXPERIMENTS:
Minimum three experiments should be conducted &ach trade

1. CARPENTRY

To make the following jobs with hand tools
Lap joint
Lap Tee joint
Dove tail joint
Mortise &Tenon joint
Cross-Lap joint

WELDING USING ELECTRIC ARC WELDING PROCESS / GAS WEING.

The following joints to be welded.
Lap joint
Tee joint
Edge joint
Butt joint
Corner joint

SHEET METAL OPERATIONS WITH HAND TOOLS.

Rectangular Tray
Triangular Tray
Pipe Joint

Funnel
Rectangular Scoop
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HOUSE WIRING

To connect one lamp with one switch
To connect two lamps with one switch
To connect a fluorescent tube

Stair case wiring

Go down wiring

LEARNING RESOURCES

TEXT BOOKS:

Kannaiah P. &Narayana K. C., "Manual on Work Shomadice", Scitech Publications,
Chennai,1999.
Workshop Lab Manual, R.V.R. & J.C. College of Eagimg, Guntur.
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CH 153 COMMUNICATION SKILLS LABORATORY

Practicals : 3 periods / week Sessional Mark<l0
Semester End Exam Marks0
Semester End Exam: 3 hrs Credits: 2

Course Objectives:
To acquaint the students with the standard Engpsbnunciation, i.e., Received
Pronunciation (RP), with the knowledge of stress iatonation.
To develop the art of effective reading and answeenprehension passages.
To enable the students use phrasal verbs and ilmexgressions in an apt manner.
To equip with appropriate and spontaneous speetanaigs.
To develop production and process of language Liefgocial and professional life.

Course Outcomes:

At the end of the course the students will be &tle
Know the IPA phonetics symbols, and their relationpronunciation; recognize the
difference among the native, regional and neutre¢at of English.
Employ different skills, inferring lexical and caxtual meaning and attempt
comprehension passages.
Use confidently phrases and idioms for effectivengwnication.
Develop appropriate speech dynamics in professsitgtions.
Focus on communication skills and social gracegsssary for effective communication.

Phonetics:

Sounds, Symbols, Stress and Intonation.
Pronunciation — Mother tongue influence — Indiargsetc.

Il. Reading Comprehension

Strategies, Reading skills — Skimming and Scanning,
Intensive and Extensive reading.

[ll. Idioms & Phrases
Idioms of variety.

IV. Interactive classroom activities.

Jam- (Guided & Free) — Extempore —Elocution — Tiedeyic Skills.
Articulation and flow of oral presentation — voiogdulation — content generation — Key
Word Approach(KWA).

V. Communication Skills

Greeting and Introducing; Making Requests; Agreeamgl disagreeing; Asking for and
giving permissions; Offering help; Art of small kalmaking a short formal speech;
Describing people, places, events & things.

LEARNING RESOURCES:
A Course in Listening & Speaking Il, Foundation keby G. Raja Gopal,2012. (UNIT —

1) & (UNIT - IV)
Books on GRE, IELTS & TOEFEL (Unit 1)
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English Idioms by Jennifer Seidl W. McMordie, OWHEdition , 2009

Interactive classroom activities. (10 titles -CURNIT - V)

A course in English Communication — by KiranmaiDR&jeevan, C.L.N Prakash, 2013.
(UNIT -V).

Better English Pronunciation - J.D.O' Connor, Setokdition, 2009, Cambridge
Semester Press. (UNIT - I).

SOFTWARE:

Pronunciation power | & Il
Author plus - Clarity.
Call Centre Communication - Clarity.
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| Year Il Semester
CH 107 ENGINEERING MATHEMATICS -1l

Lecture: . 4 periods / week Sessional Markgl0
Tutorials . 1 period / week Semester End Exam Mark®
Semester End Exam 3 hrs Credits :3

Course Objectives:
To write series expansion of functions and findexgreme values or stationary values of
functions of two (or) three variables.
To provide sufficient theoretical and analyticalckground of differentiation and
integration of vector functions.
To provide knowledge on complex analysis becausbntmogy we rely on requires
scientists and engineers to understand this t@omplex analysis is widely used in the
fields of science and technology.
To provide knowledge on complex integration.
To provide knowledge on singularities, poles arsides.

Course Outcomes:

Assess the importance of derivative in series exipas and extreme values.

Able to solve problems related to gradient, divamgeand curl of vector differentiation.
Apply Cauchy-Riemann equations and harmonic funetido problems of fluid
mechanics, thermodynamics and electro-magnetusfiel

Evaluate complex line integrals.

Find singularities of complex functions and deterenithe values of integrals using
residues.

UNIT - |

Differential Calculus: Rolle’s Theorem (without i, Lagrange’s Mean value Theorem
(without proof), Taylor's and Maclaurin’s Series ®ingle variable (without proof).

Maxima and minima of two variables, Lagrange’s rodtbf undetermined multipliers

UNIT - I

Vector Calculus: Scalar and vector point functiobg] applied to scalar point functions,
Gradient, Del applied to vector point functions,y§lbal interpretation of divergence and
curl, Del applied twice to point functions, Del $ipd to products of point functions.

Integration of vectors, Line integral, Surface grd, Green’s theorem in the plane (without
proof), Stoke’s theorem (without proof), Volume agtal, Gauss divergence theorem
(without proof).

UNIT - I

Complex Analysis: Introduction, Continuity, CauckyRiemann equations (without proof),
Analytic Functions, Harmonic functions, Orthogosgstem.

Complex Integration: Cauchy’s Integral Theorem, €sts Integral Formula.

UNIT - IV
Series: Taylor's Series (without proof), Laurer@aries (without proof).
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Calculation of residues: Zeroes and Singularitizdculation of residues,

UNIT V
Evaluation of real definite integrals (by applyitig residue theorem).

Conformal Mapping: Conformal mapping, Linear frackl transformations, Special linear
fractional transformations, Mapping by other funos.

LEARNING RESOURCES

TEXT BOOK:

Higher Engineering Mathematics by B.S. Grewal, Kiapublishers, 4s.f edition, New
Delhi (2010).

REFERENCE BOOK:

Advanced Engineering Mathematics by Erwin Krey&itlrbedition, Wiley India Pvt. Ltd.
(2011)
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CH 108 PHYSICAL CHEMISTRY

Lecture: : 4 periods / week Sessional Mark€0
Tutorials . 1period/ week Semester End Exam Mark®
Semester End Exam : 3 hrs Credits :3

Course Objectives:

"1To develop scientific concepts, principles, problsaiving skills, attitudes, appreciations
and interests.

"IDefines terms associated with thermodynamics, phdseand chemical equilibrium.

“JUnderstanding the mechanisms of catalysis.

[ICalculation related to conductance, reduction gatks cell e.m.f., concentrations and rate
constants.

Course Outcomes:

Able to apply the gaseous laws in solving indukprablems.

Able to calculate molar heat capacities and inteznargy & work.

Able to know the number of phases, components agdeé of freedom.
Able to calculate the distribution of solute indid-liquid systems.

Able to calculate rate of reaction and do selectibocatalyst.

UNIT - |

Gas Laws-definition, mathematical representatioraplical representation and simple
problems on Boyle’s Law, Charles law, Gaylussacfl@lsalaw, ideal gas equation,
Avogadro’s law, Dalton’s law of partial pressures,

Amagat’'s law of partial volumes, Vander Waal’'s gagiation, Henry’s law, and Raoult’s
Law, concept of osmotic pressure.

UNIT - II:

Thermodynamics: Thermodynamic terms and basic gascé hermodynamic processes,
reversible and irreversible processes, pressuramalwork, Internal energy, First law,
enthalpy, molar heat capacities, adiabatic anchésatal expansion of ideal gas.( simple
problems on work done)

Spontaneous process, entropy, second law, enttogryge for an ideal gas, entropy change
accompanying phase change (problems), Physicafisgce of entropy.Trouton’s rule

UNIT - 111:

Free energy, work function, free energy changeideal gas, Gibbs-Helmholtz equation,
Clausius-Clapeyronequation, Equilibrium constantar¥ Hoff isotherm, third law of
thermodynamics.

Phase rule: Definition, explanation of the term$iage, component, degrees of freedom,
Phase diagram of water system, two component syBtesg, Application of eutectics.

B.Tech./Chemical Engineering/2016-135



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

UNIT - IV:

Chemical equilibria:Reversible reactions, Law ofssaction, Equilibrium constants;KKe,

Ky for homogenous reactions. Effect of temperatureEqalibria-Van'tHoff equation, Le-
Chateliar principle and applications.

Distribution law: Nernst distribution law, explamat and limitations, modification when
solute undergoes association and dissociation,ribetation of equilibrium constant from
distribution law, extraction of a solute from sadut with an immiscible solvent, applications
distribution law.

UNIT - V:

Chemical Kinetics: Order, Molecularity, activatienergy, Specific reaction rate, first order
and second order reactions. Half-life period, Bffettemperature on reaction rate(simple

problems on ’T,an order reactions and half-life periods).

Catalysis: Homogeneous and Heterogeneous cataBfseésacteristics of Catalyst, promoter,
negative catalyst, catalytic poison, adsorptiorothef catalysis, enzyme catalysis. Michelis
and Menton enzyme kinetics. Industrial applicatiohsatalysis.

LEARNING RESOURCES

TEXT BOOK:

Essentials of Physical Chemistry, Bahl.B.S and,mﬂtlh edition, 2010, S.Chandé& Co.,
Delhi.

REFERENCE BOOKS:
Engineering chemistry by Jain and Jain,th_Lﬁdition, 2008, Dhanpat Rai Publishing
company, Delhi.

Principles of Physical Chemistry, B.R Puri, L.R Bha, Madan.S.Pathania, %
edition,2013, Vishal publications,Jalandhar.

WEB REFERENCES:

http://www.chem.arizona.edu/~salzmanr/103a004/m&@6004.html
http://www.cdeep.iitb.ac.in/nptel/Core%20Science/
http://www.wizig.com/tutorial/
http://www.powerstream.com/BatteryFAQ.html#lec
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CH 109 MATERIAL SCIENCE

Lecture: : 4 periods / week Sessional Mark€0
Tutorials  : 1period/ wee Semester End Exam Ma : 60
Semester End Exam : 3 hrs Credits :3

Course Objectives:

Selection of materials for various applications dash®n crystal structures and their
properties.

Study of defects and basic mechanical properties.

Interactionof optical energy with matter and stadypptical properties, understanding the
basics of Composites.

Basics of Dielectrics and magnetism, Classificatadnmaterials on Polarization and
Magnetization and applications.

Properties and applications of super conductingreams materials.

CourseOutcomes:
Characterizing the crystals and amorphous materad appropriate selection of
materials for desired property.
Acquire Knowledge on imperfections in solids ancchamnical properties of solids
Significance of optical properties of matter whateracted with optical energy and the
knowledge of Composites.
Importance of polarization and magnetization phesmerand their applications.
Relevance of superconductivity and Nano materials

UNIT - |
Engineering Materials: Structure — Property relalop (Mechanical, Thermal, Electrical,

Magnetic and Optical Properties), Material Selactibor Engineering applications,
Classification of Engineering Materials.

Crystal Structure: Crystalline and amorphous solal$ice, basis, unit cell, Crystallographic
axes, Miller indices in cubic systems, its detemion and uses, Interplanar distance, Crystal
Parameters (atomic radius, coordination no., Pgckactor) for SC, BCC, FCC and HCP
Crystal structures, Diffraction of X-rays, Bragg@derivation Law, Crystal structure
determination: Powder defractometer (Debye-Schenethod).

UNIT -1l
Crystal Imperfections: Point (Vacancy, substituibninterstitial, Frenkel and Schottky)

defects; Line (Edge and Screw dislocations) def@usger’s Vector; Surface (Grain & Twin
boundaries) defects, stacking faults.

Mechanical Properties Of Solids: Stress and strbiopk’s law, elastic behavior of a
material, factors affecting elasticity, three modefi elasticity, shafts, torsional pendulum,
bending of beams, bending moment, depression ofrdilever, young’s modulus by
cantilever ( statistical & dynamic methods), ostitins of a cantilever, work done in bending
a cantilever, uniform and non-uniform bending.
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UNIT =11l

Classification of Optical Materials: Transparengnislucent and opaque; optical properties of
Metals and non-metals; reflection, refraction; Adpdon in metals. Insulators and
semiconductors and transmission

Composite Materials: Classification, Large partiobinforced and dispersion strengthened
composites; Fibre orientation and Concentratioduérfces, discontinuous and alignment
randomly oriented; processing techniques for coint@osiaterials and fibre reinforced
composites, applications.

UNIT - IV

Dielectric Properties: Fundamental definitions; ag moment, polarization, polarisability,
dielectric constant and susceptibility, Electroamd lonic polarizations — Clausius-Mosotti
equation; Frequency dependence of Polarisatiompé&lectrics and few applications.

Magnetic Materials: Introduction, origin of Magretimoment and Bohr magneton,
classification of dia, para and ferro magnetic make on the basis of magnetic moment
(Qualitative), soft and hard magnetic materialsrites and their applications.

UNIT -V

Superconducting Materials: Introduction, criticarameters (¢, Hc, Ic), Meissner effect,
types of superconductors, entropy, specific heagrgy gap, BCS Theory (in brief),
applications of superconductors.

Nano Materials: Basic concepts of Science & Teabgyl Nano Scale, Introduction to Nano
materials, surface to volume ratio, General progerdf nano materials in brief, fabrication
of nano materials (sol-gel and chemical vapour ditjom methods), applications of nano
materials.

LEARNING RESOURCES

TEXT BOOKS:

Material Science: V.Rajendran-MGH.
Engineering Physics: M.Arumugam,Anuradha PubligaicChennai.

REFERENCE BOOKS:

Materials Science, M.Vijaya and G.Rangarajan, TNiéw Delhi.
Engineering Physics: V.Rajendran,MGH.
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CH 110ENGLISH FOR COMMUNICATION
(Common to all branches)

Lectures: 3 period / we: Internal Marks: 40
Tutorials: 1 period/week Semester End Exam Marks: 60
Sem End Exam Duration: 3 hours Credits: 3

Course Objectives:

To enable students improve their lexical and compative competence.
To equip students with oral and written communaaskills.
To help students understand and learn the correageu and application of
Grammar principles.
To get them acquainted with the features of suéalessfessional communication.
To enable students acquire various specific featofeffective written communication.

Course Outcomes:
At the end of the course, the student will be able

Use vocabulary contextually;
Compose effectively the various forms of profesal@mommunication.
Apply grammar rules efficiently in spoken and vetttforms.
Understand and overcome the barriers in
communication. Develop professional writing.

Unit — |

Lexis: [12]
I.Synonyms & Antonyms
Words often confused
b. i. One Word Substitutes

Analogies

Unit — 1l

Written Communication: [12]
Note-taking & Note-making
Writing a Proposal
Memo Writing
Paragraph writing

Unit — [l
Principles of Grammar: [12]

Exposure to basics of grammar with emphasis on

Articles & Prepositions
Tenses

Voice

Speech
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Unit — IV
Communication: [12]

Forms of communication— Barriers to communicatiddoen-verbal
Communication - Kinesics, Proxemics, Occulesicqtida

Unit -V
Composition: [12]
E-mail
Letter-writing: order, complaint, job applicatianyitation.
Precis writing
Biographical writing:
APJ Abdul Kalam
Ratan Tata
Sudha Murthy
Mother Teresa

Text Books Prescribed

Technical English - by Dr. M. Sambaiah, Wiley Inéiat. Ltd, New Delhi 2015.

Communication Skillss OUP, by Sanjay Kumar & Pushpa Latha (This texgrescribed
for the topics; (1) One Word Substitutes (2) Natieirig and (3) Haptics.)

Reference

Dictionary of Synonyms and Antonyr@xford & IBH, Il Ed

Objective Englishll Edition, Mc-Graw Hill Companies- by Hari Mohdprasad,
Uma Rani Sharma.

Technical Communication — Principles & PractideEd, by Meenakshi Raman &
Sangeetha Sharma

Oxford Michael Swan- Practical English Usagéll Ed . New international Students
‘ Ed,OUP.

Business CommunicatiohEd. Meenakshi Raman & Prakash Singh,

OUP.

Handouts.
A course in English Communicatior by Kiranmai Dultt,

RajeevanC.L.N Prakash.

The Most Common Mistakes in English Usage — ThoHikstt Berry.

*kkkk
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CH 111 PROBLEMSOLVING WITHC
(Common to all branches)

Lecture: . 4 periods / week Sessional Marks : 40
Tutorials : 1 period / week Semester End Exam Mar&8
Semester End Exam 3 hrs Credits : 3

Course Objectives:
The basic problem solving process using algorittilow Charts and pseudo-code
development.
The basic concepts of control structures in C.
The concepts of arrays, functions and pointers i@an@ can effectively use pointers for
Dynamic memory allocation.
The concepts of structures, unions, files and conghtiae arguments in C.

Course Outcomes:
At the end of the course, the student will be able
Develop algorithms and flow charts for simple peshs.
Use suitable control structures for developing cdode.
Design modular programs using the concepts of fonstand arrays.
Design well-structured programs using the concepssructures and pointers.
Develop code for complex applications using filadilang features.

UNIT - |

Introduction: Computer & it's Components, Hardwar@oftware, programming languages,
Algorithm, Characteristics of algorithm, Flowcha8ymbols used in flowchart, history of C,
structure of C program, C language features.

C Tokens: Character set, Identifiers, Keywords, stamts, Data types, type qualifiers,
Declaration and Initialization of variables.

Operators & Expressions: C operators and expressiofqpe-conversion methods, Operators
Precedence and Associativity, Input/ Output furnrdiand other library functions.
Programming Exercises: C-Expressions for algelegiressions, Evaluation of arithmetic
and boolean expressions. Values of variables atribeof execution of a program fragment,
Computation of values using scientific and engimgeformulae.

UNIT - Il
Control Statements: If-Else statement, Else-If esteint, Switch statement and goto
statement.

Looping- While, Do-While and for statements, Breaidd continue statements.

Programming Exercises: Finding the largest of tlgigen numbers, Computation of discount
on different types of products with different raagef discount, finding the type of triangle
formed by the given sides, Computation of income-t@omputation of Electricity bill,
finding roots of a quadratic equation. Finding thetorial of a given number, test whether a
given number is-prime, perfect, palindrome or n@gneration of prime and Fibonacci
numbers.

UNIT - Il
Arrays: One - dimensional, Two-dimensional numand character arrays.
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Functions: Function Definition, Function prototypgjpes of User Defined Functions,
Function calling mechanisms, Built-in string handliand character handling functions,
recursion, Storage Classes, mult-file compilatfeumction with Arrays.

Programming Exercises: Computation of statistiGalmeters of a list of numbers, sorting
and searching a given list of numbers, Operations Matrices such as addition,
multiplication, Transpose of a matrix. Finding wiet a given string is palindrome or not,
sorting of names, operations on strings with anthaut using library functions, recursive
functions to find the factorial value, Fibonaccries, GCD, swapping of two variables,
calling the function by passing arrays.

UNIT - IV

Pointers: Pointer, Accessing a variable throughmteoj pointer Arithmetic, pointer and
Arrays, Dynamic memory allocation, pointer to pemtArray of pointers.

Structures: Structures, Nested structures, Arragtfctures, Pointer to structures, passing
structures to functions, self referential structlwaions.

Programming Exercises: Sort and search the givenh using functions and pointers,
operations on arrays using functions and point€@perations on complex numbers,
maintaining the books details by passing arraytafctures to functions, sorting the list of
records.

UNIT -V

Files: defining and opening a file, closing a fileput/output operations on files using file
handling functions, random access to files.

Command line arguments, C-preprocessor directives.

Programming Exercises: create and display the ntntd text file, copy the contents of one
file into another, merging the contents of twodijlevriting, reading and updation of student
records in a file, programs to display the conterifta file and copy the contents of one file
into another using command line arguments.

LEARNING RESOURCES

TEXT BOOK:

Programming with C (Schaum's Outlines) by Byron tf@etl, Third Edition, Tata
McGraw-Hill.

REFERENCE BOOKS:

AL AL Programming in C by Stephen G. Kochan, Fourth BdijtPearson

A0 A0 C Complete Reference, Herbert Sheildt, TMH., 2000.

AL AL Programming with C by K R Venugopal&Sudeep R PrasstH., 1997

NUA0 A0 The C programming Language by Brian W. Kernigha®énnis M. Ritchie,
Second Edition, Prentice Hall

WEB REFERENCES:

http://cprogramminglanguage.net/
http://lectures-c.blogspot.com/
http://www.coronadoenterprises.com/tutorials/c/ararhtm
http://vfu.bg/en/e-Learning/Computer-Basics--corepubasics2.pdf
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CH 112 INTRODUCTION TO CHEMICAL ENGINEERING

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam : 3 hrs Credits: 4

Course Objectives:

To introduce history, importance and componentsheimical engineering

To provide concepts of unit operations and unitcpsses, and current scenario of
chemical and allied process industries.

To provide Basic principles and calculations of i@l engineering; material balances
and their applications.

To provide basic principles of momentum, heat amdsriransfer and equipment.

Provide the foundation for Chemical reaction engrimgy and all subsequent Chemical
Engineering courses

Course Outcomes:
Awareness of career options, potential job fun&jocontemporary and professional
issues.

Understand what Chemical Engineering is and whiaeca are possible with a degree in
Chemical Engineering.

Acquire basic principles of momentum and heat fean® heat transfer equipment.
Acquire basic principles of mass transfer and egeipt.
Understand the reaction kinetics and various typé@sdustrial reactors.

UNIT — |

Introduction: Definition of Chemical EngineeringplR of Chemical Engineer in everyday
life, History of Chemical Engineering and ChemicBtchnology; Scope of Chemical
Engineering, nature of industries and applicatiosgaling up or down, Chemical

Engineering applications of portable devices, Fldimgram, Flow sheet, with simple
examples.

Batch Processing, continuous processing, transitiom batch to continuous processing.
Role of basic sciences in Chemical EngineeringtdJ&idimensions, unit processes & unit
operations and basic laws.

UNIT =1l

Principles of stoichiometry: Stoichiometric relat®y Basis of calculations, methods of
expressing compositions of mixtures and solutidessity and specific gravity.

Momentum Transfer: Nature of a Fluid, viscosityloegty profile, flow field, types of fluid
motion, laminar and turbulent flow, conservationssiaConservation of Energy, Total energy
balance for steady flow, mechanical energy baldocestudy flow: Bernoullis theorem,
Friction loses in laminar flow through a circulabe: Hagen-Poiseuille equation, Friction
losses in turbulent flow: Fanning equation.

UNIT =11l

Heat Transfer: Conduction: Fourier's law, mean arkheat transfer, conduction through a
composite plain wall. Convection: Newton’s law obting, individual heat transfer
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coefficients, correlations for calculation of hdednsfer coefficients, overall heat transfer
coefficients and logarithmic mean temperature diffiee.

Radiation: Stefan-Boltzmann law( Black body Radia}j radiation from the sun. Heat
transfer equipment: Double pipe, shell & tube leeathangers (description with diagrams).

UNIT = IV

Mass Transfer: Diffusion: Diffusion in different abes, diffusivity, role of concentration
difference in diffusion, resistance to diffusionffuision in liquids, Relative volatility, Boiling
point diagram.

Distillation: Flash distillation, differential didation, steam distillation, Fractional
distillation McCabe-Thiele method. Mass Transferupment: Equipment for Gas-Liquid
operations plate and packed columns: descriptidim sNagrams.

UNIT -V

Introduction to mechanical operations: Size reduntifiltration, basic differences between
agitation and mixing.

Chemical kinetics: Rate and order of the reactigpes of reactions, thermodynamic review,
and determination of the rate equation. Effect ehperature on reaction rate, catalysis,
reactors (description with diagrams).

LEARNING RESOURCES

TEXT BOOKS:
Introduction to Chemical Engineering, S.PushpavanBil Learning Private Limited,.
New Delhi (2012). (Unit —I)
Introduction to Chemical Engineering, S. K. Ghosal, K. Sanyal& S. Datta, Tata-
McGraw-Hill, New Delhi (2006). (Unit — II, IlI, I\X))

REFERENCE BOOKS:
Unit Operations of Chemical Engineering, Warren NicCabe, Julian C.Smith, Peter

Harriot, 7 edition, McGraw Hill, New Delhi.
Chemical process PrinciRI s Part-1, Material anceEgy Balances by O.A.Hougen,K.M.

Watson, and R.A.Ragatz, Zdition, John Wiley & Sons(2004).
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CH 154 CHEMISTRY LABORATORY

Practicals : 3 periods / week Sessional Markgl0
Semester End Exam Ma : 60
SemesterendExam:3 hrs Credits :2

Course Objectives :

To learn concepts of equivalent weight, moleculaight, normality, molarity, weight
and volume percent and to prepare molar solutibdgferent compounds.

To know the methods of determining alkalinity, hads and chloride ion content of
water sample.

To know the methods to determine purity of washswogla, percentage of available
chlorine in bleaching powder.

To know principles and methods involved in usingtinaments like conductivity bridge,
spectrophotometer, pH meter and potentiometer.

Course Outcomes:

Students acquire knowledge on equivalent weighteoutar weight, normality, molarity,
oxidants and reductants.

Students can prepare solutions of different comagans.

Students can analyze water for its hardness, alkglchloride ion and iron content.
Student understands the principles behind the dpuent of the instruments suitable for
chemical analysis. Later he can use the knowledgeodifying the instruments.

(Any 10 out of the following experiments)

Determination of total alkalinity of water sample

a. Standardization of HCI solution b. Determinatudralkalinity of water
Determination of purity of washing soda

a. Standardization of HCI solution b. Determinatodipercentage purity of washing soda
Estimation of Chlorides in water sample

a. Standardization of AgN§Xsolution b. Estimation of Chlorides in water
Determination of Total Hardness of water sample

a. Standardization of EDTA solution b. Determinataf Total Hardness of water
Estimation of Mohr’s salt-Permanganometry

a. Standardization of KMngsolution b. Estimation of Mohr's salt

Estimation of Mohr’s salt —Dichrometry

a. Standardization of ¥CroO7 solution b. Estimation of Mohr’s salt

Determination of available chlorine in bleachingvger-lodometry

a. Standardization of Hypo b.Determination of aalalé chlorine in bleaching powder
Estimation of Magnesium

a. Standardization of EDTA solution b. EstimatidriMagnesium

Conductometric titration of an acid vs base

Potentiometric titrations: Ferrous vs Dichromate

Demonstration Experiments:

pH metric titrations of an acid vs base
Spectrophotometry: Estimation of Mn/Fe
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CH 155 C - PROGRAMMING LABORATORY

Practicals . 3 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam : 3 hrs Credits :2

Course Objectives:
1. The fundamentals of C and working with ANSI Gvfido C compilers.
The basic concepts of control structures in C.

The concepts of arrays, functions and pointersian@ can effectively use pointers for
Dynamic memory allocation.

The concepts of structures, unions, files and conghtiae arguments in C.

Course Outcomes:

Write simple programs using C fundamentals androbatatements.

Develop various menu driven programs using conceptsontrol statements, arrays,
functions and pointers.

Use dynamic memory allocation for efficient memorgnagement.

Design well-structured programs using the concegftsstructures, unions and file
handling features.

Design applications using C.

List of programs (to be recorded)

1. A program for electricity bill taking differemtitegories of users, different slabs in each
category. (Using nested if else statement or Svatatement).

Domestic level consumption as follows
Consumption uni Rate of charges(R:
0-20C 0.50 perunit
201-400 100 plus 0.65 per unit
401-600 230 plus 0.80 per unit
601 and above 390 plus 1.00 per unit
Street level consumption as follc
Consumption uni Rate of charges(R:
0-10C 0.50 per un
101-200 50 plus 0.60 per unit
201-300 100 plus 0.70 per unit
301 and above 200 plus 1.00 per unit

Write a C program to evaluate the following (usiogps):

x-x3/3l+x5/5!- 7/7!+ -------------- up to n terms
1+>§+x /2}1 +X /§!+ -------------- up to n terms
1-X/214X 141-X"[61+----=--=---- up to n terms

A menu driven program to test whether a given numng@ising Loops):

Prime or not
Perfect or not
Armstrong or not
Strong or not
Palindrome or not
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A menu driven program to display statistical parserse(using one - dimensional array)
Mean
Median
Mode
Standard deviation

A menu driven program to perform the following ogtéwns in a list (using one -
Dimensional array)
Insertion of an element
Deletion of an element
Remove duplicates form the list
Print the list

A menu driven program with options (using two disienal array)

To compute A+B

To compute Ax B

To find transpose of matrix A.
Where A and B are matrices.

Write C programs to perform the following usingi&gs

To test the given string is palindrome or not
To sort strings in alphabetical order

Write C programs using recursive functions
To find the Factorial value
To generate Fibonacci series
To find the GCD of two given numbers

A menu driven program with options (using dynamiemory allocation)

Linear search
Binary search

A menu driven program with options (using Charaereay of pointers)
To insert a student name
To delete a name
To sort names in alphabetical order
To print list of names

Write a program to perform the following operationoa Complex numbers (using
Structures & pointers):

Read a Complex number

Addition, subtraction and multiplication of two cplex numbers

Display a Complex number

Write C programs to perform the following operasam files

merging the contents of two files
writing, reading and updation of student recorda file
Copy the contents of one file into another usingno@nd line argument.
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CH 156 ENGINEERING GRAPHICS LABORATORY

Lecture: : 2 periods / week Sessional Mark€0
Drawing : 4 periods /week Semester End Exam Mark§
Semester End Exam : 3 hrs Credits :2

Course Objectives:

Comprehend general projection theory with emphasisorthographic projection to
represent three dimensional objects in two dimeradiviews.

Construct letters & Numerals in a legible freehéomin _ To be able to plan and prepare
neat orthographic drawings of points, StraightdiriRegular planes and solids

Draw and identify various types of section and Aiary views_ To enable the students
the aspects of development of surfaces in-sheetl merking

Introduce Auto CAD software for the creation of ioaantities and usage of different tool
bars.

Course Outcomes:

Acquire basic skills in Technical graphic commuima

The students will be able to visualize and commateicwith 2D as well as three
dimensional shapes.

Understands the application of Industry standardsl &est practices applied in
Engineering Graphics.

The student is able to apply the knowledge of dewakent of surfaces in real life
situations.

Student is introduced to modern CAD system usintpALAD.

The students will be able to draw simple 2D Engimee Drawings using Auto

CAD. (To be taught & examined in First angle prdij&c)

General: Use of Drawing instruments, Lettering.gfrstroke letters, Dimensioning-
Representation of various type lines. Geometricaffactions.Representative fraction.

Curves: Curves used in Engineering practice - ceeations — general construction and
special methods for ellipse, parabola and hyperbola

cycloidal curves - cycloid, epicycloid and hypoaydt involute of circleandArchemedian
spiral.

Method of Projections: Principles of projectionirsEangle and third angle projection of
points. Projection of straight lines. Traces oé#n

Projections of Planes: Projections of planes, jgtmas on auxiliary planes.

Projections of Solids: Projections of Cubes, Prigfgamids, Cylinders and Cones with
varying positions.

Sections Of Solids: Sections of Cubes, Prisms,iRigs, cylinders and Cones. true shapes of
sections. (Limited to the Section Planes perpemaid¢a one of the Principal Planes).

Development of Surfaces: Lateral development osegtions of Cubes, Prisms, Pyramids,
Cylinders and Cones.

B.Tech./Chemical Engineering/2016-148



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Isometric Projections: Isometric Projection andwarsion of Orthographic Projections into
isometric views. (Treatment is limited to simplgeats only).

Orthographic Projections: Conversion of pictoriews into Orthographic views. (Treatment
is limited to simple castings).

Computer Aided Drafting (Using any standard pack#Demonstration only):

Setting upa drawing: starting, main menu(New, Of@aye, Save As etc.), Opening screen,
error correction onscreen, units, co-ordinate systenits, grid, snap, ortho.

Tool bars: Draw tool bar, object snap tool bar, ifyool bar, dimensiontool Bar

Practice Of 2D Drawings: Exercises of Orthographiews for simple solids using all
commands in various tool bars.

LEARNING RESOURCES

TEXT BOOK:
Engineering Drawing by N.D. Br%att & V.M. PaschalCharotarPublishingHouse,
Anand), Charotar publishing house, t3(I£dition, 2010.

REFERENCE BOOKS:

Engineering Drawing by K.L.Narayana& R.K.Kannai&gitech Publications, 2010.
Engineering Graphics with AutoCAD 2002 by JameB&hune, PHI,2011.

WEB REFERENCES:

www.wikipedia.com
NPTEL Lectures
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Il Year | Semester
CH 201 PROBABILITY AND TRANSFORMS

Lecture: . 4 periods / week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam : 3 hrs Credits : 3

Course Objectives:

To provide knowledge on Fourier series.

To provide knowledge on Fourier transforms

To make the student to learn Laplace and invessestorms of a function.

To impart the basic principles of various probaypidlistributions.

To provide basic knowledge of statistical inferenod applying it to practical problems

Course Outcomes:

Find Fourier series.

Find Fourier transforms.

Find solution of differential equations using Lag@aransforms.
Apply knowledge of distribution theory to variouatd.

Test hypotheses and draw inference for engine@riolglems

UNIT - |

Fourier series: Introduction, Euler’'s formula, Cdiwhs for a Fourier expansion, Functions
having points of discontinuity,

Change of interval, Even and Odd functions, hatigeaseries. Parseval’s formula, Practical
harmonic analysis

UNIT - I

Integral Transforms: Introduction, Definition, Feerr Integral Theorem (without proof),
Fourier sine and cosine integrals, Complex forrthefFourier Integral,

Fourier Transforms, Fourier sine and cosine trans$o

UNIT - I

Laplace Transforms: Introduction, Transforms ofredatary functions, properties of Laplace
Transforms, Existence conditions, Transforms ofivaéives, Transforms of integrals,

multiplication by P, division by t. Evaluation of integrals by Laplateansforms, Periodic
function,

Inverse Transforms, Convolution theorem (withoubgly, Application to Differential
equations with constant coefficients.

UNIT - IV

Probability and Distributions: Probability and pletns related to probability — addition
theorem, multiplication theorem,Baye’s theorem.

Binomial distribution, Poisson distribution, Norndistribution.
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UNIT -V

Sampling and Inference: Sampling, Testing a HypafheSampling of Variables — large and
small samples (Tests Concerning Means),

Chi-Square test: Definition, Goodness of fit.
LEARNING RESOURCES

TEXT BOOK:

Higher Engineering Mathematics, B.S. Grewal,th4édition, Khanna publishers, New
Delhi, 2007.

REFERENCE BOOK:

Advanced Engineering Mathematics by Erwin Kreysatljb,edition, John wiley& Sons,
2007.

B.Tech./Chemical Engineering/2016-131



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

CH 202 ORGANIC CHEMISTRY

Lecture: . 4 periods / week Sessional Mark<l0
Semester End Exam Marks0
Semester End Exam: 3 hrs Credits 3

Course Objectives:
To study the various factors involved in reactivafyorganic compounds and an ability to
study the reaction mechanisms and basics of issmgrhenomenon.
An ability to explain the stabilities of organicapounds by aromatic character and some
substitutions of groups in aromatic compounds.
To provide an experience in the study of variouganrc compounds containing different
functional groups and the study of products obthingthe reactants and reagents.
To study the acidic and basic nature of variousawig compounds and effect of
derivatization.
To know the chemical composition, structure of Bodecules, drugs, dyes and their
importance in human life.

Course Outcomes:
The graduate acquires the knowledge of stabilityprgfanic compounds based on their
chemical reactivity according to rules.
The student would be able to predict stereocheynadtisimple organic compounds and
influence of substituents on aromatic compounds.
The graduate can understand the mechanism of elitfexamed reactions and able to
predict products formed.
The graduate acquires knowledge about the acididasis strength of different organic
compounds.
Student would know the importance of Drugs and roBiemolecules in their day to day
life.

UNIT- |
Electron displacements in a molecule: Inductivesongeric and
electromericeffects,hyperconjugation. Reaction rma@ms of Sl%l, SNZ, E; and B reactions.

Reactive intermediates: structure and stabilitgasbocation, carbanion, and free radicals.
Stereo chemistry: Basics of optical and geometrgtaherisms — Enantiomers,
Diastereomers, Meso compounds, Sequence rulesd B,&wand Z configuration, Keto-
enoltautomerism.

UNIT - Il

Conformational Analysis: Conformations of ethand anbutane.

Stability of cycloalkanes, Bayer’s Strain theoryrformation analysis of cyclohexane and
di-substituted cyclohexanes.

Alkenes: Preparation by dehydration of alcoholshydeohalogenation of alkyl halides
(Saytzeff’'s rule), Addition reactions —Markownikaffrule and anti-Markownikoff's rule,
1,2-and 1,4-additions in dienes(Diels-Alder reattio

Benzene: Resonance, aromaticity, Huckel's rule, ddalar Orbital description of
aromaticity, Electrophilic aromatic substitutionebhanism of nitration, Friedal-Crafts
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alkylation , Orientation in disubstituted benzengstjvating and de-activating groups, anti-
aromaticity.

UNIT - Il

Heterocyclic Compounds: Synthesis and propertieBusan, Thiophene, Pyrrole, Pyridine
and Indole.

Hydroxy Compounds: Preparation methods of alcopbknols—acidity comparison with

alcohols—differences between phenols and alcolR#actions of phenols—Reimer-Tiemann
reaction, Kolbe’s reaction and Fries rearrangement.

Carbonyl compounds: Aldehydes and Ketones—Prepard@rignard reagents. Nucleophilic
addition reactions of carbonyl compounds-Cannizaaxction, Aldol condensation, Perkin
reaction, Claisen condensation, Wolf-Kishner remunctPinacol-Pinacolone rearrangement,
Deckmann condensation and Benzoin condensation.

UNIT - IV

Carboxylic acids: Acidity, Influence of substituenbn acidity, Functional derivatives of
carboxylic acids-acid halides, amides, anhydridesesters.

Aliphatic and Aromatic amines:ol 20, 30 amines-Distinguishing tests, Preparation by
Hofmann’s degradation of amides, basicity of aminBsgszonium salts-preparation and
synthetic importance-Sand Mayer reaction.

UNIT -V

Biomolecules: Nomenclature, Classification of Cdmydrates, Structure and general
reactions of Glucose and Fructose and their irdaversions, mutarotation.Amino acids and
their classification

Drugs and dyes

Synthesis of anti-bacterial drugs: Sulphanilam&idphapyridine
Synthesis of anti-malarial drugs: Isopentaquindpfeiguine.
Synthesis and uses of Bismarkbrown,Congo red arlddiiliée green.

LEARNING RESOURCES

TEXT BOOKS:

Text Book of Organic Chemistry, B.S.Bahl and Antaoth Edition (Unit - I,-
V)(2011)S.Chand & Co., Delhi.

Text Book of Organic Chemistry, Vol.2, I.L. Flnar Edition, Pearson education(Unit—
IV and V) (2007).

REFERENCE BOOKS:

Text Book of Organic Chemistry, R.T.Morrison andN.Boyd, éh edition, PHI,
Delhi.(2008)

Principles of Organic Chemistry, M.K. Jaln 93d|t|0n S. Nagin& Co.
Fundamentals of Biochemistry, J.L. Jain.
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CH 203CHEMICAL PROCESS CALCULATIONS

Lecture: . 4 periods / week Sessional Mark€0
Semester End Exam Marks0
Semester End Exam: 3 hrs Credits 3

Course Objectives:

To Understands the stoichiometric approach to cbameactions.

To comprehend important principles such as Idesallgav, Raoult’'s Law and Humidity
charts

To understand the tie substance, conversion artdl yie

Comprehends and solves the material balancesimmesflow sheet involving chemical
reactions.

Solves the energy balance in simple mixing and va#cttions.

Course Outcomes:

Ability to troubleshoot problems in material flowte handling in chemical production.
Apply Ideal gas law for gaseous mixtures and gasekemical reactions.

Ability to design air flow rates in drying and hufification processes.

Ability to calculate the yield in chemical produari processes.

Ability to calculate energy requirement.

UNIT - |

Stoichiometric and composition relationships: Uritel dimensions, Conservation of mass,
Stoichiometric relations, Basis of calculations,timogls of expressing the composition of
mixtures and solutions, density and specific gyavit

Behavior of ideal gases: Introduction, Applicatiarfsthe Ideal-gas law, gaseous mixtures,
volume changes with changes in composition, Gas€hemical reactions.

UNIT - I

VaporPressures:Introduction, Effect of temperatunevapor pressure, vapor pressure plots,
vapor pressure of immiscible liquids, solutions

Humidity and Saturation: Introduction, vaporizatimocess, condensation, wet-bulb and dry-
bulb thermometry, psychometric chart.

UNIT - 1
Material Balances: Introduction, Material balaneghout chemical reaction.

Material balances with chemical reaction. Calcoladi involving condensation, evaporation
drying, dissolution and crystallization

UNIT - IV

Basic concepts of inert, tie component, Limitinga&nt, excess reactant, selectivity, and
yield. Basic concepts of recycle bypass and purgamss.

Material balances for non-reactive systems withyckr stream. Material balances for
reactive systems with recycle stream.
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UNIT -V

Thermo Physics: Introduction, Energy, energy batancheat capacity of gases, heat
capacities of solids, heat capacity of liquid antugons, latent heats, heat of vaporization,
evolution of enthalpy, enthalpy of humid air.

Thermo Chemistry: Introduction, Thermo chemistrysolution, Effect of pressure on heat of
reaction, Heat of reaction at constant pressureaamonstant volume, Effect of temperature
on heat of reaction, Temperature of reaction, Tétezal flame temperature, Actual flame
temperature.

LEARNING RESOURCES

TEXT BOOKS:
Chemical process Principles Part—1, Material anceEgy Balances by O.A.Hougen,K.M.

Watson, and R.A.Ragatzn,dEdition, John Wiley & Sons(2004).
Basic Principle%]and Calculations in Chemical Eregning by David M.Himmelblau and

James B.Riqqst, edition, Prentice Hall India(2003).

REFERENCE BOOKS:

Stoichiometry by B. Bhatt and S.Vorg} ddition, Tata McGraw Hill(2004).
Stoichiometry and Process Calculations by K. V. dyanan and B. Lakshmikutty,
Prentice-Hall of India Private Limited, New Delhi.
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CH 204MOMENTUM TRANSFER

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:

To introduce basis and models for fluids.

To provide basis for formulating conservative pinhes.

To provide an understanding about compressibldgland flow past immersed bodies.
To study methods for transporting and measurintpaf in various conduits.

To study Quantitative laws and equation of fluinl

Course Outcomes:
To apply the concept of hydrostatic equilibrium aadhave a knowledge on fluid flow
Phenomena.
To determine engineering design quantities for teemand turbulent flows.
To work with compressible fluids, packed bed amutiized bed columns.
To work with variety of pumps and to estimate puesslosses due to various flow
measuring Apparatus.
To handle important engineering tasks of movingd8uthrough process equipment and
measuring and controlling in flow.

UNIT — |

Introduction: Unit operations, unit systems, dimenal analysis, basic concepts. Fluid
statics and its applications-hydrostatic equilibrjtapplications of fluid statics.

Fluid Flow Phenomena: Laminar flow, Shear rate,a8lstress, Rheological properties of
fluids, Turbulence, Boundary layers.

UNIT =1l

Basic Equations of Fluid Flow: Mass balance in @avfhg fluid; Continuity, differential
momentum balance; equations of motion, macroscapementum balances, Mechanical
energy equations.

Incompressible Flow in Pipes and Channels: sheasstand skin friction in pipes, laminar
flow in pipes and channels, turbulent flow in pigesd channels, friction from changes in
velocity or direction.

UNIT -1l

Flow of compressible fluids: definitions and basguations, processes of compressible flow,
isentropic flow through nozzles, adiabatic friceflow and isothermal frictional flow.

Flow past immersed bodies: drag and drag coefficieow through bed of solids, motion of
particles through fluids, fluidization. Two phaslew: Applications of Gas-Liquid, Gas-
Solid, Solid-Liquid flows in Chemical engineering.

UNIT - IV

Transportation of fluids: Introduction to: pipe atubing, joint and fittings, gate valves and
globe valves, plug cocks and ball valves, checlkesl
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Pumps: Types, Selection, Applications, Performacbaracteristics of centrifugal and
reciprocating pumps. Comparison of devices for mgwiuids, constructional features and
working principle of jet ejectors, compressors.

UNIT -V

Metering of fluids: Constructional features and kvog principles of: venturi meter, orifice
meter, rota meters, Pitot tube, target metersexeshedding meter, turbine meter, magnetic
meters.

Application of Bernoulli equation: Venturi meter cai®©rifice meter, flow rate calculations
from the readings of venture meter, orifice metedt Ritot tube. Flow rate calculations from
the readings of venture meter, orifice meter anatRube.

LEARNING RESOURCES

TEXT BOOK:
Unit Operations of Chemical Engineering, Warren t@&be, Julian C.Smith, Peter

Harriot, 7thEdition, McGraw Hill.

REFERENCE BOOKS:

Perry’s Chemical Engineers Hand Book, Robert H.ri}’,eBth edition, McGraw Hill
(2007).

Coulson & Richardson’s Chemical Engineering, Volund.F. Richardson, J. H. Harker
and J.R. Backhurst.
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CH 205: MECHANICAL OPERATIONS

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:
To learn the equipment involved in mechanical s&pam, mixing and size reduction.
To learn mathematical problems related to differenit operations by using different
laws
To learn about the basic concepts of screeningepiie.
To learn the unit operations involved in the cotitecand physical separation of phases,
such as filtration, sedimentation and centrifugatitoatation is also studied.
To learn the concepts of clarifiers, cyclone sefmasaand other separation equipment’s.

Course Outcomes:

To understand the characterization of solid pasieind Properties of particulate.

To solve mathematical problems related to commimutperations by using different
laws.

To choose appropriate screening equipment andlatddinescreening effectiveness.

To understand the concepts of filtration, equipnaerd design of filtration equipment.

To understand the concepts of clarifiers, cyclompasators and other separation
equipment’s. Selection of appropriate mixing preces the fluids and solids.

UNIT - |

Characterization of solid particles, particle shapaticle size, mixed particle sizes and size
analysis, specific surface of mixture, averageigarsize, screen analysis: standard screen
series. Size measurements with fine particles.

Properties of masses of particulate, storage adsahixing and conveying of solids.

UNIT I

Principle of comminution, Characteristics of comated products, energy and power
requirements in comminution, crushing laws, emplri@lationships: Rittinger's and Kick's
laws. Bond’s law and work index and work index.

Equipment for size reduction; crushers, grindefgadine grinders and cutting machines.
Equipment operation; Open circuit and closed cirapieration, energy consumption, size
enlargement.

UNIT - I

Screening, comparison of ideal and actual screemagerial balances over screen, screen
effectiveness, capacity and effectiveness of sesreen

Screening equipment: stationary screens and gg&zliyrating screens, vibrating screens,
Magnetic separators, Electro- static separatordraiiu flotation.
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UNIT - IV

Filtration, cake filters, principle and working &fter press, rotary drum filters, suspended
batch centrifuges, centrifugal filters, Clarifyirfgters; liquid clarification, gas cleaning,
principle of clarification.

Filter media, filter aids, Principles of cake fdtron, pressure drop through filter cake,
compressible and incompressible filter cakes, rfibedium resistance, constant pressure
filtration, continuous filtration, constant ratération.

UNIT =V

Gravity classifiers, sorting classifier; sink arldat methods, differential settling methods,
clarifiers and thickeners. Centrifugal sedimentatiprocesses; cyclones, hydroclones,
centrifugal decanters, jigging and tabling.

Purpose of agitation, agitation vessels, flow pa#ie prevention of swirling, draft tubes.
Standard turbine design, power consumption in sagitaessels. Blending and mixing.

LEARNING RESOURCES

TEXT BOOK
Warren. L. McCabe, Julian. C. Smith and Peter Hattri“Unit Operations of Chemical
Engineering, ?Edn., McGraw Hill International Edition, New York.

REFERENCE BOOKS n
Chemical Engineering, vol.-ll, J.H.Coulson and Fa'nison,é edition,Elsevier India
(2006).
Mechanical Operations for Chemical Engineers, C. Marayana and
B.C.Bhattacharyya, Khanna Publishers (1992). .
Perry’s Chemical Engineers Hand Book, Perry RobeBpledition, McGraw Hill(2007)
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CH 206 MATERIAL TECHNOLOGY

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:
To provide the background knowledge about the siracand properties of various
metallic and non-metallic materials of constructaarting from fundamentals.
To develop the understanding of present-day mégedemand a thorough knowledge of
basic engineering and scientific principles, inahgdheat treatment techniques, elastic and
plastic behavior.
To provide the mechanical behaviour and failure mecsms of various metals, alloys.
To understand the fabrication of powder metalluagygl application of semiconductors
To provide basic knowledge on Selection of materiaf construction for chemical
engineering processes and operations to minimizesion rates

Course Outcomes:

An ability to apply knowledge of mathematics, plegsichemistry, materials and statistics
to identify, formulate and solve the problems emtered in the production or application
of a material.

Apply and integrate knowledge from the major eletsesf the field (structure, properties,
processing, and performance) to solve materiaécseh and design problems.

Use the techniques, skills and modern engineedalg necessary engineering practice.
To graduate the students who contribute to theifgssion in process industry through
engineering practice.

Identify various types of corrosion, illustrate imetls to mitigate corrosion and select
suitable material for various chemical processes.

UNIT — |

Phase diagrams: The phase rule, single componstensy, binary phase diagrams, micro
structural changes during cooling, the lever relenmary of phase diagram rules.

Forming Processes: General aspects, Rolling, Fordgtxtrusion processes, wire drawing,
Cold pressing and Deep drawing, tube drawing, tahking

UNIT =1l

Strengthening of metals and alloys: Introductiotre®gthening Grain refinement, strain
hardening, solid solution strengthening, precimptabr age hardening, dispersion hardening,
Particulate Strengthening, Phase transformationliHgy Strain ageing.

Heat treatment process: Annealing, normalizingdéaing, tempering, temper brittleness,
guench cracks, age hardening, surface hardening.

UNIT =11l

Deformation of Metals: Deformation, Slip, Critia&@solved shear stress, twinning, difference
between slip and twinning
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Creep: Definition, Mechanism of creep, methods éduce Creep in materials. Fracture:
Ductile fracture, Brittle fracture, methods of protion against fracture, Fatigue-Mechanism
and preventive methods

UNIT = IV

Powder metallurgy: Manufacture of metal powdergycpdure of fabrication of powder
metallurgy product, industrial applications of pewanetallurgy, advantages and limitations
of powder metallurgy

Semiconductors: Characteristic of semiconductoxgntples of semiconducting materials,
Atomic structure, intrinsic and extrinsic semicootius, doping, p-type and n-type
semiconductors, Applications of semiconductor nialgrdifference between semiconductor,
conductor and insulator.

UNIT -V

Corrosion: General aspects, Factors influencedoimosion, General types of corrosion,
Various types of corrosion, Corrosion in marine aeite, Control and prevention of
corrosion, Corrosion monitoring and measurementation resistant materials.

Ferrous Metals and alloys: Introduction, iron wopgg iron, cast iron, wrought iron.
Nonferrous metals and alloys:Aluminium, copper,dleain, zinc, magnesium, Nickel and
their alloys. Criteria of selection of materialsprocess industry.

LEARNING RESOURCES

TEXT BOOKS: g
Material Science and Engineering by R.K.Rajprut,:edition S.K.Kataria& Sons,
Delhi(2005).

Material Science and Engineering by V.Raghavatn,@lition, Prentice Hall of India
Pvt.Ltd.,New Delhi (2009).

REFERENCE BOOKS:

Material Science and Metallurgy - V.D.Kodgire, EestrPublishers, 2008.
Material Science for Engineering,D.CallistersJr,W&i Sons, New Delhi (2006)

Elements of Material Science and Engineering by Vimek, L.H,6 " edition., PHI, New
Delhi(1989).
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CH 251 MOMENTUM TRANSFER LABORATORY

Practicals . 3 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam: 3 hrs. Credits: 2

Course Objectives:

Experimentation, observation and analysis of playgpbenomena in Fluid Mechanics.
Training students in measurement of the physiagbgnties of fluids

Provide experience in collection, analysis, intetation and presentation of experimental
data. Precision analysis and equipment limitations.

To measure the frictional losses in laminar antulent pipe flows

Course Outcomes:

Students should be able to collect quality raw dfata an operation

Students should be able to compare observed wettigied performance

Students should be able to communicate the resuttseir analysis effectively in written
and oral reports

Students should be able to function effectivelg liab team

Flow measurement using orifice meter.

Flow measurement using Venturimeter. Determinadiovienturi Coefficient
Open Orifice
Flow measurement using V-notch
Flow measurement using Rectangular Notch
Performance characteristics study in single stag@r@ugal pump.
Performance characteristics of Reciprocating Pump
Identification of laminar and turbulent flows (Re}ds apparatus)
Verification of Bernoulli’'s Principle
Pressure drop study in packed bed
Pressure drop study in fluidized bed
Measurement of point velocities (Pitot tube)
13. . Calibration of Rotameter
Drag study
Determination of Friction factor
Determination of Momentum losses in pipes, fittiagsl valves (minor loses).
Determination of viscosity using Cannon Fenske dfiseter
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CH 252 BASIC ELECTRICAL AND ELECTRONICS ENGINEERINGAB

Practicals . 3 periods / week Sessional Mark40
Semester End Exam Mark$0
Semester End Exam: 3 hrs. Credits : 2

Course Objectives:
To know different types of power supplies, protegtdevices, different types of meters
used for AC and DC supplies.
To connect the elements in series and parallel oohnect a network and give supply.
To connect the different meters to measure thermifit electrical quantities.
To conduct different test on the electrical anatetmics equipment.

Course Outcomes:

Acquires knowledge basic electrical circuits anthpeeters.

Acquires knowledge on operation of transformer.
Acquires knowledge on operation of DC and AC Maekin
Acquires knowledge on electronic devices operadiot their applications

Verification of KVL and KCL.

Parameters of choke coil.

OC and SC Tests on transformer.

O.C.C Test on D.C. Shunt Generator

Load test on D C Shunt Generator

Brake test on D.C. Shunt motor.

Swinburnes test on D. C. Shunt machine
Load test on Three Phase squirrel - cage induatiotor
VI Characteristics of Junction diode.

VI Characteristics of Zener diode.

Zener Diode as Voltage Regulator.

Half wave Rectifier and Full wave rectifier.
Common Emitter configuration of a Transistor.
Characteristics of FET.

Characteristics of UJT.

Note: Minimum of ten experiments have to be perfednand recorded by the candidate
to attain eligibility for Semester End Examinations
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CH 253 PROFESSIONAL COMMUNICATION SKILLS LABORATORY

Practicals : 3 periods /we Sessional Marks. 40
Semester End Exam Marks0
Semester End Exam Exam: 3 hrs Credits: 2

Course objectives:
Improve the dynamics of professional presentations.
Develop the ability to compeer professional ocaasio
Enable to read newspaper for their communicativepsience.
Equip with effective business correspondence.
Develop in them communication and social gracesessry for
functioning. for employable ready skills
win in the job interviews
Build confidence to handle professional tasks.

CourseQutcomes:

Develop effective communication and presentatialissk

Learn corporate etiquette - organizing and managinéessional events.

Understands how reading enhances their commungcatinpetency.

Conduct effective correspondence and prepare epdrich produce results.

Develop all-round personalities with a mature ocokldo function effectively in different
circumstances.

Know his/her skills and abilities for better cargéns.

Presentation skills:

Key presentation skills inspired by Steve Jobs ¢ Yabe.

Personality & finishing skills training videos.
How to make Effective Presentations, Methodolodgi@&ure, using Technology and
Conclusion.

Speech writing:
Welcoming guests on to the stage.
Proposing vote of thanks.
Invite and thank people with professional etiquette

Reading skills:
Newspaper reading
Reading and interpretation
News paper reading — loud reading within the groups
Reporting the news with one another without the loélthe news paper.
(Besides this, motivate students to read News Rapgy day without fail.)

IV. Writing Skills:
Report writing
Feasibility report
Project report
(Writing an Abstract - Parts of a report - Titlegea— Declaration - Acknowledgements —
Table of contents — Introduction — Conclusion -aflins — References — Appendices.)
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V. Career skills:

a. Resume & Cover letter.
Interview — The purpose & preparation for an iniew
Discover oneself — Self Introduction — Social backmd ( family, home and town) — interests,
Hobbies, likes & dislikes (persons, places, foodjsim, etc.) — Strengths, Weaknesses, Skills,
Qualities, Achievements — Opinions (love, life, nege, politics, India, etc.) what is life accorgin
to me? A creative narration with factual informatis expected.

Effective Resume writing: structure and presentatigplanning and defining the career objective —
strengths and skills set — format - cover letter

Facing Interviews: Interview Process — Understagmdemployer expectations — Pre- interview
planning — Opening strategies — Answering stragedieequently Asked Questions (FAQS).

LEARNING RESOURCES

TEXT BOOKS:

Business Communication, Il Ed, OUP, by Meenaksmd&na&PrakashSingh, 2012.
Technical Communication — English Skills For Engirse Il Ed, OUP, Meenakshi Rama
&Sangeetha Sharma-( Unit —1V). , 2011.

Technical Communication- Principles and Practice,Bld, OUP, Meenakshi Raman
&Sangeetha Sharma-( Unit —V), 2015.

SUGGESTED SOFTWARE:
TOEFL Mastery, Rosetta Stone, TED Talks, Globar€tearity.

WEB RESOURCES:
www.esl-lab.com, www.eslgold .com
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[IYear Il Semester
CH 207 PARTIAL DIFFERENTIAL EQUATIONS AND NUMERICALMETHODS

Lecture: . 4 periods / week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
Focused in partial differential equations.
To gain knowledge on applications of partial difietial equations.
Provide basic knowledge of numerical methods inalgdsolving systems of linear
equations.
To provide knowledge on numerical differentiatiordantegration.
To provide knowledge on numerical solution of oedin and partial differential
equations.

Course Outcomes:

To solve partial differential equations.

To apply partial differential equations in solvitige chemical engineering processes.
To solve system of equations numerically.

Find numerical solution of ordinary differentialiegions.

Find numerical solution of partial differential exjions.

UNIT - |

Partial Differential Equations: Introduction, Fortiea of Partial Differential Equations,
Solutions of a Partial Differential Equations, Efjoas solvable by direct integration, Linear
equations of the first order, Non-Linear equatiohthe first order using Charpit’'s Method,

Homogeneous Linear Equations with Constant Coefits, Rules for finding the
Complementary Function, Rules for finding the Raiar Integral, Non-Homogeneous
Linear Equations.

UNIT - 1I

Applications of Partial Differential Equations: faduction, Method of separation of
variables, One dimensional wave equation, One dimeal heat equation- steady and
unsteady states.

Two dimensional heat flow equation: Steady statd flew —Laplace’s equation in Cartesian
coordinates.

UNIT - I

Numerical Methods: Solution of Algebraic and Trarstental Equations: Introduction,
Newton-Raphson Method, Solution of Linear SimultareEquations: Gauss Seidel Iterative
Method.

Finite Differences & Interpolation: Introduction,inite difference operators, Symbolic
relations, Differences of a polynomial, Newton'srviard and backward interpolation
formulae,
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UNIT - IV

Interpolation with Unequal intervals: Lagrange’selpolation, inverse interpolation.
Numerical Differentiation: Finding First and Secaordler Differentials using Newton’s
formulae.

Numerical Integration: Trapezoidal rule, Simpsaor®-third rule.

UNIT -V

Numerical Solutions of Ordinary Differential Equais (first order): Picard’s Method,
Euler's Method, Runge-Kutta Method of fourth ordeimultaneous equations (R K method).

Numerical Solutions of Partial Differential Equats Classification of Partial Differential
Equation of second order, Solutions of Laplace’sl &visson’s Equations by iteration
methods.

LEARNING RESOURCES

TEXT BOOK:

Higher Engineering Mathematics, B.S.Grewal,th49dition, Khanna publishers, New
Delhi, 2007.

REFERENCE BOOKS:

Advanced Engineering Mathematics by Erwin Kreysatlfé,edition, John wiley& Sons,
2007.

A text book of Engineering Mathematics by N.P. B:‘glll edition, Lakshmi Publications,
2003.
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CH 208 PROCESS HEAT TRANSFER

Lecture: . 3 periods / week Sessional Markg10
Tutorials . 1 period / week Semester End Exam Marlé
Semester End Exam:3 hrs. Credits 3

Course Objectives:
Solve analytically using basic laws and semi-erpglricorrelations one dimensional
steady heat transfer problems for a variety of geoes.
Solve transient heat transfer problems using thgkd capacitance method.
Solve problems involving heat transfer by convettmd acquire a basic understanding
of heat transfer operations.
Develop the students ability to design or predietperformance of heat exchangers.
Understand radiation, Heat exchangers & evaporators

Course Outcomes:

Describe the three modes of heat transfer matheatigtand physically.

Estimate the thermal conductivity, convective heatsfer coefficient and emissivity for
any application.

Calculate convective heat transfer coefficientsdoced, free, phase change problems.
Design or predict the performance of different g/péheat exchangers.

Design different types of evaporators.

UNIT — |

Introduction: Modes of heat transfer, basic lawsheft transfer. Thermal conductivity.
Steady state one dimensional heat conduction thrplam

Conduction: Steady state one dimensional heat atieaiuthrough cylindrical wall, spherical
wall, Critical insulation thickness, composite stance in series.

UNIT =1l

Unsteady stateheat conduction: through infinite siiafinite long solid cylinder, and sphere.
Heat flow with variable surface temperature. H&awfin semi-infinite solids.

Convection: Heat exchange equipment, energy baanbeat flux and heat transfer
coefficients, LMTD, relation between individual aralerall heat transfer coefficients,
thermal boundary layer, dimensionless numbers @t tnansfer and their significance.

UNIT =11l

Forced Convection: Heat transfer by forced conwectnside tubes and ducts in laminar,
transition & turbulent flow. Analogy between heatdamomentum transfer, Reynold’s,
Prandtl and Colburn analogies.

Heat transfer to liquid metals, forced convectiareroexterior surfaces. Heat transfer for
tubes in cross flow. Natural convection:Grashofftaer, natural convection from vertical
and horizontal surfaces.
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UNIT = IV

Heat transfer to fluids with phase change: Heatsiex from condensing vapours; film wise
and drop wise condensation, derivation and prdatea of Nusselt equation, condensation of
super heatedvapours, Effect of non-condensablesgaseate of condensation. Heat transfer
to boiling liquids; Boiling of saturated liquid, mianum flux and critical temperature drop,
minimum flux and film boiling, sub-cooled boiling.

Radiation: Thermal radiation, emission of radiatiabsorption of radiation by opaque solids,
radiation between surfaces, radiation to semitraresy materials, combined heat transfer by
conduction, convection and radiation.

UNIT -V

Heat-Exchange Equipment: Shell & tube heat exchangéate — type exchangers, extended
surface equipment, scraped - surface exchangardensers and vaporizers, heat transfer in
agitated vessels and packed beds.

Evaporation: Types of evaporators. Performancevaperators; capacity and economy of
evaporators, boiling point elevation and Duhringige, material and energy balances in
single effect evaporator. Multi effect evaporatengthods of feeding, capacity and economy.

LEARNING RESOURCES

TEXT BOOK:
Unit Opetrhations of Chemical Engineering, Warren c@&be, Julian C.Smith, Peter
Harriot, 7" edition, McGraw Hill, New Delhi.

REFERENCE BOOKS:

Heat Transmission by H. William and Mc Adams, MaBHill(1954)
Process Heat Transfer by Donald, Q.Kern, McGraw(2d01)

Process Heat Transfer—Principles and Applications Robert W Serth,thi edition,
Elsevier Science & Technology Books(2007)
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CH 209 CHEMICAL ENGINEERING THERMODYNAMICS-I|

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:
To provide the students with the terminology ofrthedynamics like system, properties,
Processes, reversibility, equilibrium, phases, comepts; the relationship between heat
and work by understanding the significance offitst law of thermodynamics;
To learn how to estimate the thermal and volumetraperties of real fluids.
To understand the limitations imposed by the sedamd of thermodynamics on the
conversion of heat to work.
To understand the applications of first and seclawd of thermodynamics to specific
process.
To understand the concept of adiabatic and theatdtame temperatures and to explain
the effect of temperature on the enthalpy changeadbfemical reaction.

Course Outcomes:
Students will be able to understand the scope atelance of Chemical Engineering
Thermodynamics.
Students will be able to estimate the volumetraperties of pure fluids.
Students will be able to state the second law efnlodynamics and to estimate the
efficiency of heat engines.
Students will be able to apply the concepts of farsd second law of thermodynamics to
analyze the specific process.
Students will be able to perceive the principlehedt effects of industrial reactions and
temperature dependency of heat of reaction.

UNIT — |

The First Law and other Basic Concepts: Relevama® stope of chemical engineering
thermodynamics, internal energy, first law of thedynamics, energy balance for closed
systems, Thermodynamic state and state functions.

Equilibrium, the phase rule, the reversible processistant volume and constant pressure
processes, enthalpy, heat capacity, mass and ebalayyces for open systems.

UNIT -1l

PVT behavior of pure substances: PT and PV diagthenjdeal gas, equations for process
calculations (for an ideal gas in any mechanicablyersible closed- system process):
isothermal process, isobaric process, isochoricga®y adiabatic process, and polytrophic
process. Ideal gas equation.

Virial equations of state, Application of the virguations, introduction to cubic equations
of state: Vander Waals equation, Redlich/Kwong &égoatheorem of corresponding states;
acentric factor. Generalized correlations for gasesliquids.

UNIT =11l

The Second Law of Thermodynamics Statements of dbeond law, heat engines,
thermodynamic temperatures scales, thermodynamipgeeature and the ideal gas scale.
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Entropy changes of an ideal gas, mathematicalmstateof the second law, the third law of
thermodynamics, and entropy from the microscopgewpoint, calculation of ideal work and
lost work.

UNIT - IV

Applications of Thermodynamics to Flow Processasndiples of conservation of mass,
entropy and energy for flow systems, analysis qdagsion processes; turbines, throttling;
compression processes —compressors and pumps.

Refrigeration, Carnot refrigeration, vapor — conggien cycle, choice of refrigerant,
absorption refrigeration, Heat pump, liquefactiorogesses: Linde liquefaction process,
Claude liquefaction process.

UNIT -V

Heat effects: Sensible heat effects, temperatuperdience of heat capacity, heat effects
accompanying the phase changes.

The standard heat of reaction, formation and cotidustemperature dependence of heat of
reaction, heat effects of industrial reactions.

LEARNING RESOURCES

TEXT BOOK:
Introduction to Chemical Engineering ThermodynanbgsJ.M.Smith, H.C.Vannessand
M.M. Abbott'}h Edition (In Sl units), Tata McGraw Hill

REFERENCE BOOKS:

Chemical Engineering Thermodynamics by T.E. DaulbécGraw Hill.
Chemical Engineering Thermodynamics by Y.V.C.Raodusity Press.
A textbook of Chemical Engineering Thermodynamyds.ly. Narayana, PHI.

B.Tech./Chemical Engineering/2016-171



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

CH 210 INORGANIC CHEMICAL TECHNOLOGY

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:

Know inorganic chemical manufacturing processesaftifali industries and water
treatment.
Know the important unit operations of some majasrganic chemical industries like
ceramics, glasses and cements.
Understand manufacturing processes of N, P, K comgs
Know the important manufacturing processes of $5®h.

5. Understand the important processes of in@glgiases, nuclear industries.

Course Outcomes:
Student should be able to

I. Acquire the basic knowledge @&lkali industries, Water treatment.

ii. Gain the complete knowledge ofunit operations of major inorganic chemical indiestr

like ceramics, glasses and cements.

Acquire the complete knowledge of N, P, K fertiize

Acquire the knowledge of S,49Cy industries.

Gain the basic knowledge of industrial gases arkean industries.

UNIT -1

Introduction: Objectives, unit processes and upérations. General Fundamentals
Water: Water conditioning and waste water treatment

Alkali Industries: Soda ash- Solvay process, duat@ss, Natural soda ash from deposits,
Electrolytic process- Caustic soda, chlorine

UNIT -1l

Ceramic industries: Raw materials, Chemical congass white wares, Structural — clay
products, refractories.

Glass: Raw materials, manufacture, special gldsggssilica, fused silica, coloured and
coated, safety, fiberglass.

Cement: Types, compounds in cement, manufactueejaprements-pozzolans, high
alumina, silicates, sulphur, polymer concrete, neggnm oxy chloride cements.

UNIT -1l
Nitrogen industries: Synthetic ammonia, urea, ottigeogenous fertilizers, nitric acid.

Phosphate Industries: Phosphoric Acid, calcium phate and super phosphate
Potassium Industries: Potassium chloride and piotassulphate.

UNIT - IV

Sulfur and sulfuric acid: Manufacture of sulfur Bsasch process & from fuel gases and
sulfuric acid.
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Hydrochloric acid: Manufacture of Hydrochloric acid
Aluminium Industries: Aluminium sulphate and alum

UNIT V
Industrial gases: Nitrogen, Carbon dioxide, hydrogad oxygen.

Nuclear industries: Uranium and thorium fissionclear fuels.
LEARNING RESOURCES

TEXT BOOK:
Dryden’s OIOutlines of Chemical Technology for 21stntory by M.GopalRao and
M.Sittig, 3 edition, East West Press (2010).

REFERENCE BOOKS:

Shreve’s Chemical Process Industries byG.T. AustaGraw Hill, 5th edition (1984)

A Text Book of Chemical Technology (Volume IIGhy.Panday, Vikas Publishers.
Chemical Process Technology by Jacob A.MoulijinciMdiMakkee and Annelies Van
Diepen,John Wiley &Sons (2001)
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CH 211: PROCESS INSTRUMENTATION &INSTRUMENTAL METHOS OF ANALYSIS

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Mark$C
Semester End Exan3 hours credits : ¢

Course Objectives:

To provide the basic principles of primary sensigments, transducers, transmitters,
indicators and recorders in process industries.

To provide knowledge on types of instruments usedarfeasurement of temperature

To provide knowledge on the choice of measuringrumsents and statistical background of
the methods and limitations of measurement teclasidor pressure and vacuum.

To provide an understanding on instrumental metlfi@mdsomposition analysis

To provide knowledge on principles and types obatatography used for measurement of
chemical composition

Course Outcomes:

Understand the basic measurement principles ofptisical quantities of interest and
elements of control system.

Understand principles expansion and resistancenttreeters.

Learn various sensors used for measurement of ggquarameters such as flow, pressure,
level etc. covering principle of operation, spegafions etc.

Familiar with principles and various spectrometiicstrumental methods used for
measurement of chemical composition.

Familiar with principles and various chromatrograpmethods used for measurement of
chemical composition.

UNIT -1

Qualities of measurement: Elements of instrumergatic characteristics, dynamic
characteristics, dynamic response of first ordstruments.

Recording instruments, indicating and signaling trimeents, the control center,
instrumentation diagram, process analysis.

UNIT — I

Expansion thermometers: mercury in glass thermamdianetallic, pressure spring,
accuracy and response of thermometers. Thermadeléemperature measurement: thermo
electricity, industrial thermocouples, thermocoufdad wires, thermal wells, response of
thermocouples, mill voltmeter, null potentiometer.

Resistance thermometers: Thermal coefficient ofistasce, industrial resistance -
thermometer bulbs, resistance thermometer cireuitheat stone bridge, calendar Griffiths
bridge, Radiation temperature measurement: lawadiation, radiation receiving elements,
radiation pyrometers, photoelectric pyrometer apiical pyrometers

UNIT =11l

Measurement of Pressure and vacuum: liquid coluranameters, measuring elements for
gauge pressure and vacuum, indicating elementspifessure gauges, measurement of
absolute pressure, measuring pressure in corrbgives.
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Measurement of head and level: Head, density andifgp gravity, direct measurement of
liquid level, pressure measurement in open vesk®ls| measurements in pressure vessels,
measurement of interface level, density measurement

Flow metering: head flow meters, area meters, @pamnel meters, velocity meters, flow of
dry materials and viscosity measurement.

UNIT = IV

Instrumental Methods

Beer-Lambert’'s Law Flame photometry — Principle danskrumentation (Block diagram —
only) disadvantages.Estimation of Sodium by Flarhet&@metry.Principle of Fluorometry —
Applications — Disadvantages.Introduction of InRae Spectroscopy — Modes of Vibrations
of atoms in polyatomic molecular — Vibration Comgli— Instrumentation — Disadvantages —
Applications.

Introduction of Atomic absorption Spectrophotometrinciples — Instrumentation — Block
diagram — Disadvantages — Applications — EstimatériNickel by Atomic Absorption
Spectroscopy.

UNIT -V

Chromatographic Methods:

lon Exchange Chromatography — Recycling chromafdgra- lon Pair Chromatography —
Classification of lon pair liquid Chromatography Application of lon Pair liquid
chromatography — Retention — Solubility — Thin Lay€hromatography — Paper
Chromatography.

Chromatographic Development — High Pressure Liguicbmatography(HPLC) — Solvent
Delivery System — Pumps — Reciprocating pumps §grtype pumps — Constant Pressure
Pumps — Sample Injection System — Column Packingharacterization of Detectors —
Performance — Advantages of HPLC — Effect of terapge in HPLC — Applications of
HPLC.Thermo Gravimetric Analysis and Differentiahérmal Analysis — Principle —
Instrumentation — Applications

LEARNING RESOURCES

TEXT BOOK:
1. Industrial Instrumentation by Donald P. Eckmast edition, Wiley Eastern Ltd. (2004).

REFERENCE BOOKS:

Principles of Industrial Instruments by PatrenatBrs(%edition,Tata McGraw Hill(2010)
Instrumental Methods of Chemical Analysis by R.u@8eep, ChatwalandSham K. Anand,
Himalaya Publishing house (2007).

Introduction to Chemical Analysis by Robert D. B1radqd edition, McGraw Hill (2012).
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CH 212PROFESSIONAL ETHICS & HUMAN VALUES

Lecture: . 4 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits 3

Course Objectives:

To provide training on the basic concepts of huwaloes.

To provide knowledge on various issues of engimgerthics, Professionalism and
theories about right action.

To provide training to understand the concept djirgering as social experimentation
and safety & risk analysis.

To provide the knowledge on work place rights aggponsibilities.

To provide the knowledge on global issues and meeaalership.

Course Outcomes:

To understand the importance of human values.
To understand the issues of engineering ethics@apdrform right actions.

To understand the basic duties of engineering pstdeal and perform safety & risk
analysis.

To understand the work place rights and respoiitsg#isiiand to bring goodness to the
society.

To understand the global issues and code of ettipsofessional societies.

UNIT - |

Human Values: Morals, Values and Ethics, Integhifgrk Ethics, Service Learning, Civic
Virtue, Respect for Others, Living Peacefully, ogtiSharing,.

Honesty, Courage, Valuing Time, Co-operation, Cotmmant, Empathy, Self-Confidence,
Character, Spirituality.

UNIT - I

Engineering Ethics: Senses of Engineering Ethiesjety of moral issues, Types of inquiry,
Moral dilemmas, Moral Autonomy, Kohlberg's theo@illigan's theory, Consensus and
Controversy.

Professional and Professionalism, Professionallddaad Virtues, Theories about right
action, Self-interest, Customs and Religion andsuseEthical Theories.

UNIT - I

Engineering as Social Experimentation: Engineerasy Experimentation, Engineers as
responsible Experimenters, Codes of Ethics, A BadrOutlook on Law.

Safety and Risk, Assessment of Safety and Risk Benefit Analysis and reducing risk.

UNIT - IV

Workplace responsibilities: Collegiality, Respedr fAuthority, Collective Bargaining,
Confidentiality, Conflicts of Interest, Occupatidi@Zime.
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Rights: Professional Rights, Employee Rights, Intellectual Property Rights (IPR),
Discrimination.

UNIT -V

Global Issues: Multinational Corporations, Enviramtal Ethics, Computer Ethics, Weapons
Development, Engineers as Managers, Consultingneegs, Engineers as Expert Witnesses
and Advisors.

Moral Leadership, Sample Code of Ethics like Indidnstitute of Chemical
Engineers(lIChE), ASME, ASCE, IEEE, Institution Bhgineers (India), Indian Institute of
Materials Management, Institution of electronicgl @elecommunication engineers, India,
etc.

LEARNING RESOURCES

TEXT BOOK:

Professional Ethics & Human Values, K.R. Govindar&®ithil Kumar, Anuradha
Publications.

REFERENCE BOOKS:
Ethics in Engineering Practice & Research by CareliWhitbeck, 2nd edition Elsevier
(2011).
Ethics in Engineering by Mike Martin and Roland &ezinger, 3rd edition, McGraw Hill.
New York (2012). 3. Professional Ethics& Human ¥allby R.S. Naagarazan, 1st
edition, New Age International Publishers (2006).
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CH 254 ORGANIC CHEMISTRY LABORATORY

Practicals . 3 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam: 3 hrs. Credits: 2

Course Objectives

To know how various types of reactions can be eapplin organic compound
preparations.

To acquire knowledge about the qualitative analgésrganic compounds.

To learn how the yield of an organic compound camlétermined.

To describe the preparation of suitable derivatige®rganic compounds selected for
analysis.

To apply the basic knowledge about functional geoupidentifying the given organic
compound.

Course Outcomes

Students would be able to identify the nature gpeé bf the given organic compound.
Students can prepare the required organic compouddrivative and confirm its identity
by suitable methods.

Students can prepare solutions of different comagans.

Student understands the principles behind the dpuent of the instruments suitable for
chemical analysis. Later he can use the knowledgeodifying the instruments.

Preparation of Aspirin

Preparation of Benzanilide
Preparation of m-dinitrobenzene
Preparation of Benzoic acid
Preparation of Dibromo aniline
Preparation of Methyl Orange
Preparation of Parabenzoquinone
Preparation of Nerolin

Detection of Extra elements
Analysis of compound-1
Analysis of compound — 2
Analysis of compound — 3
Analysis of compound — 4
Analysis of compound — 5
Analysis of compound — 6.

Note: Analysis of organic compound with single ftimgal groups containing phenol,
aldehyde, ketone, carboxylic acid, amides, amimesosaccharides with two derivatives
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CH 255 MECHANICAL OPERATIONS LABORATORY

Practicals : 3 periods / week Sessional Mark<l0
Semester End Exam Ma : 60
Semester End Exam: 3 hrs. Credits: 2

Course Objectives:

Have sound knowledge on objects, their behaviaktionships and modelled these
objects into a functional application that the stuidwill compile, modify, enhance and
run.

Be able to implement one or more patterns involviegization of an abstract interface
and utilization of polymorphism in the solution moblems which can take advantage of
dynamic dispatching.

Learn other features of the C++ language includiemplates, exceptions, forms of
casting, conversions, covering all features oflénguage.

Exploit their awareness to understand interrelaeldjects and be able to effectively

utilize current platforms and tools.

Course Outcomes:

Understand the properties of solids and differgpés of size reduction principles
Able to Use the best screening and settling metimodsemical industries.

Able to decide the best separation operation negdeaemical process industries
Able to design a liquid solid separation equipments

Sampling by Riffle, Cone & Quartering and Bulk mzdh
Grindability index (G.1.) of coal.

Ball Mill

Sink and float.

Optimum time of sieving.

Verify the laws of crushing.

Effectiveness of a given screen by hand sieving
Effectiveness of a given screen using vibratingdRatieving
Magnetic separator

Terminal settling velocity in viscous medium.

Plate & Frame filter press

Centrifugal separator.

Mixing Index

Cyclone separator.
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CH 256: COMPUTATIONAL PROGRAMMING LABORATORY

Practicals . 4 periods / week Sessional Markgl0
Semester End Exam Marks0
Semester End Exam:3 hrs. Credits: 2

Course Objectives:

To Learn basics in EXCEL/MATLAB skills

To solve linear/polynomial regression problems

To solve problems involving iterative solutions

To successfully employ programming both In EXCEd &MATLAB

CourseQutcomes:

Students shall be able to:
Successfully employ EXCEL/MATLAB skills
Solve linear/polynomial regression problems
Solve problems involving iterative solutions
Successfully employ programming both In EXCEL anATMAB

Excel And Matlab Basics: Introduction, Plotting @ha, Using Built in Functions to
Solve Regression and lterative Solutions, Usingiglgd®rogramming in Excel and
MATLAB.

Numerical Methods: Roots of algebraic equation;uBmh of simultaneous equations;
Regression analysis; Interpolation, Extrapolationd aNumerical Differentiation;
Numerical Integration; Solution of ordinary diffetteal equations.

Application of Numerical Methods to Solve Chemi&algineering Problems: Material
and Energy Balances-Fluid flow operations-Heatsf@nand Evaporation-Mass transfer
operations-Thermodynamics-Mechanical Operationglifien of Properties.

Introduction to Aspen Plus simulation tool.
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[lIYear | Semester
CH 301 MASS TRANSFER OPERATIONS - |

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
To impart knowledge on how certain substances wuadéne change in composition,
change in phases and exhibit the properties acuptdithe changed environment.
To learn given a physical description of a system,able to compute or determine the
applicable diffusion and mass transfer coefficieritem mathematical models,
engineering data, or correlations.
To explain the students with the basic principlésnass transfer operations and other
separation processes with examples.
To discuss the principles of Absorption and stmgpand equipment used.
To describe and illustrate to the students thepment used in operations involving mass
transfer and other separation processes with dlde@ntages and disadvantages.

Course Outcomes:

An ability to define the basic principles of masansfer operations and other separation
processes.

An ability to calculate the mass transfer coefintge

An ability to identify the major parts of variousass transfer equipment and calculate the
number of stages and solvent required for absarptio

An ability to design humidification and dehumiddigon processes.

An ability to calculate the drying rate, design theer, crystilization rate and equipment.

UNIT - |

Molecular Diffusion: Steady state diffusion intaifls at rest and in laminar flow, Fick’s law,
diffusion coefficient, continuity equation, diffusi in binary gas mixtures—one component
stagnant, equimolar counter diffusion.

Diffusivity of liquids, estimation of diffusivitiesn liquids and gases. Diffusion in solids:
Types of solid diffusion-diffusion through polymersystalline solids, porous solids.

UNIT - 1I

Mass transfer coefficients: notation for mass ti@meoefficients for liquids and gases, mass
transfer from gas into a flat falling liquid filngherwood number, Peclet number, Schmidt
number, Reynolds number, mass transfer coeffiatentelations for laminar and turbulent
flow in circular pipes. Mass transfer theorieanfilheory, penetration theory, surface renewal
theory; analogy between mass, heat and momentunsféra

Inter-phase Mass Transfer: Equilibrium, Diffusiom looth sides of an interface, relationship
of overall mass transfer coefficient with eithatesmass transfer coefficient

UNIT - I

Equipment for Gas-Liquid Operations: Gas dispersggharged vessels — diameter of gas
bubbles, gas hold up, specific interfacial areassn&ransfer coefficient, Mechanically
agitated vessels, Tray towers — sieve trays, butdperays, Tray Efficiency.Liquid
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dispersed: Ventura scrubbers, wetted wall toweraysgower, packed tower, types of
packing, mass transfer coefficient in packed toveay towers vs. packed towers.

Gas Absorption: Solubility of gases in liquids, atidiquid solutions, non-ideal liquid
solutions, choice of solvent for absorption. Singtenponent absorption material balance -
counter current multi stage operations in plateetowabsorption of one component in packed
tower, HETP concept.

UNIT - IV

Humidification:

Vapor-gas mixtures, absolute humidity, dry bulb penature, relative saturation, percentage
saturation, dew point, enthalpy, Humid Volume arghth psychrometric charts, air-water

system, wet bulb temperature, Lewis relation, Adieboperation — design of water cooling

with air.

Humidification Equipment: water-cooling towers, &pr chambers and ponds,
Dehumidification, Non-adiabatic operation — evapigeacooling.

UNIT - IV

Drying: Batch drying, rate of batch drying, time dfying, mechanism of batch drying,
equipment for batch and continuous drying operation

Crystallization: Crystal geometry, nucleation, ¢a&ys growth, equipment — vacuum
crystallizer & draft tube crystallizer.

LEARNING RESOURCES

TEXT BOOK:

Mass Transfer Operations, Robert E. Treybgf,éﬁition, International Edition, McGraw
Hill.

Principles of Mass Transfer and Separation ProcgsBeay K. Dutta, PHI, New Delhi.

REFERENCE BOOKS:

Transport process and separation process princjplébristie John Geankoplis,th4
edition, PHI.

Separation Process Principles, J D Seader and EdIy fd edition, John Wiley &Sons.
Unit Operations of Chemical Engineering, Warren, McCabe, Julian C. Smith, Peter

Harriot, 7 Edition, McGraw Hill, New Delhi. (UNIT - 2, Crydtaation).
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CH 302 CHEMICAL REACTION ENGINEERING —I

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To provide knowledge on different types of reac$ioreaction rate, collection and analysis
of reaction rate data to derive rate expressions.

To provide knowledge on different kinetic modelsatalyze the batch reactor data

To provide knowledge of different types of reactBatch, semi batch, CSTR, PFR) and
to derive the design equations of ideal reactansfmole balance.

To provide a foundation on deriving rate expressidor series, parallel, reversible
reactions and the knowledge about product disiobuin multiple reactions, recycle
reactors and auto catalytic reactions.

To provide the knowledge on thermal characterisifogarious reactions

Course Outcomes:

Analyze kinetic data and determine the rate expess(reaction order and specific
reaction rate) for a reaction.

Derive and solve design equations for batch, settwhband steady state flow reactors.

Solve appropriate rate expressions for series]lpbemd reversible reactions. Understand
the performance characteristics and the advantagesdisadvantages of major reactor
types

Analyze multiple reactions to determine selectiahd yield.

Able to explain the thermal characteristics andgiesf adiabatic reactors for single and
multiple reactions.

UNIT -1

Introduction to Chemical Reaction Engineering; Ebatary and Non-elementary Reactions,
Homogeneous and Heterogeneous Reactions, the toefiraf rate of reaction, variables
affecting the rate of reaction.

Kinetics of homogeneous reactions: Concentratiopeddent term of rate equation,
temperature dependent term for rate equation, lsiegréor a mechanism, predictability of
reaction rate from theory.

UNIT -1l

Constant volume batch reactor- Analysis of RateaDahtegral and differential Methods
Method of Half-Lives, Method of Initial Rates, Meith of Fractional life. Analysis of total
pressure data.

Variable volume batch reactor, fractional volumarye, temperature and reaction rate, and
search for a rate equation. Reactions of shiftimtgQ design of batch reactor.

UNIT =11l

Design of Isothermal Flow reactors-general disarsssymbols and relationship betweeg C

and Xa,space time and space velocity, steady state nfieedeactor, steady state plug flow
reactor, holding time and space time for flow syste
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Size comparison of single reactors, multiple reastgstems Autocatalytic reactions and
Recycle Reactors.

UNIT - IV

Design for parallel reactions- introduction to nplé reactions, qualitative discussion about
product distribution, quantitative treatment of gwot distribution and of reactor size.

Irreversible first order reactions in series, giaéive discussion about product distribution,
guantitative treatment of batch or plug flow reaciguantitative treatment of mixed flow
reactor.

UNIT -V

Temperature and pressure effects: Single reaceaitshof reactions from thermodynamics,
heat of reaction and temperature, equilibrium camst from thermodynamics, equilibrium
conversion from thermodynamics, general graphiesaigh procedure, optimum temperature
progression.

Design of non-isothermal reactors: heat effectsakedic and non-adiabatic operations.
Exothermic reactions in mixed flow reactors, muéipeactions.

LEARNING RESOURCES

TEXT BOOK: g
1. Chemical Reaction Engineering, Octave Levehsﬁleedition, John Wiley & Sons

REFERENCE BOOKS:

Elements of chemical reaction engineering, H.S.Eloglth edition, PHI
Chemical Engineering Kinetics, J.M.Smith, &dition, McGraw Hill.
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CH 303 CHEMICAL ENGINEERINGTHERMODYNAMICS-II

Lectures: 4 Periods / week Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits: 3

Course Objectives:

To learn the estimation of thermodynamic propertedsfluids and to provide the
knowledge on power cycles.

To learn the concepts of solution thermodynamicd a@stimation of the fugacity
coefficients.

To develop the theoretical foundation for applicas of thermodynamics to gas mixtures
and liquid solutions and to familiarize on vapaquld equilibrium.

To perform the phase equilibrium calculations ussmgpple models for VLE, and to
provide knowledge on phase equilibria.

To determine the effect of temperature, pressudaratial composition on the equilibrium
conversion of chemical reactions.

Course Outcomes:

Student will be able to estimate the thermodyngonaperties of pure fluids and to apply
the power cycles for the production of heat.

Students will be able to estimate partial propsréied fugacity coefficients.

Student will be able to apply the concepts of soluthermodynamics to estimate the
properties of gas mixtures and liquid solutions.

Students will be able to perform the bubble poimd dew point calculations.

Students will be able to estimate the equilibritumpositions of mixtures under chemical-
reaction equilibria.

UNIT -1

Thermodynamic Properties of Fluids: Property relatifor homogeneous phases, Maxwell’s
equations, residual properties, two phase systénesmodynamic diagrams, generalized
property correlations for gases.

Production of power from heat: steam power plardnke cycle. Otto engine, Diesel
engine, Jet engines (Qualitative Discussion only).

UNIT -1l

Solution thermodynamics: Fundamental property i@tatchemical potential, criterion for
phase equilibria, partial properties, ideal gastumes.

Fugacity and fugacity coefficients, generalizedelations for fugacity coefficients, the ideal
solution, excess properties.

UNIT -1l

Solution Thermodynamics Applications: Liquid phgs®perties from VLE data, activity
coefficient, excess Gibb's energy, Gibb's Duhematon, data reduction, thermodynamic
consistency, models for excess Gibb's energy, pipmhanges of mixing, heat effects of
mixing processes.
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Vapor-Liquid Equilibrium: Nature of equilibrium, Bke rule, Duhem’s Theorem, VLE:
Qualitative behavior, simple models for VLE, Dewigand bubble point calculations.

UNIT - IV

VLE from modified Raoult's Law: Dew point and bubbpoint calculations. VLE from k —
values correlations and flash calculations.

Topics in phase Equilibria: VLE from cubic equasoaof state, Equilibrium and stability,
liquid-liquid equilibrium (LLE), vapor- liquid-ligid equilibrium (VLLE), solid-liquid
equilibrium (SLE), solid vapor equilibrium (SVE).

UNIT -V

Chemical Reaction Equilibrium: The reaction cooad# application of equilibrium criteria
to chemical reactions, the standard Gibbs Energn@gh and the equilibrium constant, Effect
of temperature on the equilibrium constant, evabmabf equilibrium constants.

Relation of equilibrium constants to compositiorguiéibrium conversions for single
reactions, phase rule and Duhem’s theorem forirgasystems, multireactionequilibria.

LEARNING RESOURCES

TEXT BOOK:
Introduction to Chemical Engineering ThermodynanbgsJ.M.Smith, H.C.Vannessand
M.M. Abbottfh Edition (In Sl units), Tata McGraw Hill.

REFERENCE BOOKS:

Chemical Engineering Thermodynamics by T.E. DaulbécGraw Hill.
Chemical Engineering Thermodynamics by Y.V.C.Raodusity Press.
A textbook of Chemical Engineering Thermodynamyds.ly. Narayana, PHI.
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CH 304 ORGANIC CHEMICAL TECHNOLOGY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
Know organic chemical manufacturing processes gass) pulp and paper industries.
Know various details about petroleum crude.
Know the important unit operations and processéetroleum industries.
Know about natural products like rubbers, fibrels and soaps.
Know the manufacturing processes of plastics, pantl varnishes.

Course outcomes:

Student should be able to
Acquire the knowledge of manufacturing processesugars, pulp and paper industries.
Gain the complete knowledge of petroleum crude.
Gain the complete knowledge of petroleum refiningcpsses.
Acquire the knowledge of organic chemical produiges rubbers, fibres, oils and soaps.
Acquire the knowledge of organic chemical prodli&es plastics, paints and varnishes.

UNIT —I

Sugar and starch industry: Manufacture of canersipgaduction of starch from maize.
Fermentation industry: Manufacture of alcohol fromlasses, manufacture of penicillin.

Pulp and paper industry: Methods of pulping, praiduc of sulphate and sulphite pulp,
production of paper—wet process.

UNIT-II

Petroleum: Origin, occurrence and reserves, cortiposiclassification, characteristics,
exploration and production.

Constituents of petroleum, petroleum products,rtgsand analysis of petroleum products,
desalting, atmospheric and vacuum distillation.

UNIT- I

Petroleum Refining:

Thermal & Catalytic cracking processes: Visbreakin@elayed Coking -Fluid
Catalyticcracking and Hydrocracking-Feed stocks+alyats - Process variables —Product
Recoveries

Catalytic reforming and isomerization: Catalytidoreing processes (for petroleum and
petrochemical feed stocks) — Isomerization Procedseed stocks-Feed preparation — Yields.
Hydro treating& Hydro processing: Naphtha, Kerosddiesel, VGO& Resid, Hydrotreating /
Hydroprocessing — Feed stocks — Process descrigtidriProcess variables

UNIT = IV

Rubbers: Classification, natural rubber, monomérsyathetic rubber, manufacture of SBR.
Synthetic Fibers: Classification, manufacture ofony6, 6, polyester fibre, viscose rayon
fibre.
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Oils, soaps and detergents: Definitions, constitutdf oils, extraction and expression of
vegetable oils, refining and hydrogenation of odsntinuous process for the production of
fatty acids and soap, production of detergents

UNIT -V

Plastic industry: Classification of plastics oudsn and manufacture of phenols,
formaldehyde, vinyl chloride and vinyl acetate, mf@cture of phenol-formaldehyde resin
and polyvinyl resins.

Paints and Varnishes: Constituents of paints andhistees and their manufacturing
procedures.

LEARNING RESOURCES

TEXT BOOK:
Dryden’s g)utlines of Chemical Technology for 21stntdry by M.GopalRao and
M.Sittig, 3 edition, East West Press (2010).

REFERENCE BOOKS:

Shreve’s Chemical Process Industries by G.T. AustaGraw Hill, 5th edition (1984)
Text Book of Chemical Technology (Volume 11), Gakdy, Vikas Publishers(2000)
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CH 305 INDUSTRIAL POLLUTION CONTROL

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To provide the student knowledge on environmentgbacts of human activities and
understanding of the factors which determine howssion legislation is approached and
of relevant legislation.

To provide knowledge of the unit operations and gpnocesses which can be used for
water pollution abatement.

To provide knowledge on the sources, affects amirabmeasures of air pollution.

To provide knowledge on the sources, affects amtkcbmeasures of solid waste.

To provide knowledge of the concepts of waste mization, clean technology and green
chemistry in chemical process industries.

Course Outcomes:
The student will be able to

Describe and quantify health risks due to toxiocicals.

Perform basic mass balances, formulate flow shesdscarry out preliminary sizing for
biological unit operations for pollutant removatiunding activated sludge and trickling
filters.

Describe mobile and stationary sources of air pefits and their removal processes from
the environment

Describe the sources of solid waste and their raanocesses from the environment.

Define hierarchies for pollution prevention andltscuss concepts of waste minimization.

UNIT — |
Introduction:

Man & Environment, Types of Pollution (Air, Watekand and Noise), water and air
Pollution control aspects.

Industrial Pollution emissions & Indian Standards:

Industrial emissions-Liquids, Gases, Environmehtdislation, Water quality management
in India, Air (Prevention and control of PollutioAgt -1981.

UNIT — I

Water Pollution:

Removal of BOD, Biological oxidation, Biological mbation units-Activated sludge process,
trickle filter, stabilization ponds, aerated lageproxidation ditches and fluidized bed
contactors. Anaerobictreatment. Removal of ChromiuReduction-Precipitation, ion
exchange, reverse osmosis, lime coagulation anat@tits.

Removal of Mercury: Removal of mercury from gaseans liquid streams. Removal of
Ammonia, Urea- Physico-chemical processes, bio&gienethods, Algae-bacterial
flocculation system. Treatment of Phenolic effleeBteam gas stripping, Adsorption/ion
exchange, Solvent extraction and oxidation methods.
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UNIT =11l

Air Pollution:

Removal of Particulate matter: Introduction, sepanaof particulate matter from effluent
gases, preliminary methods of separations, cyckearators, fabric filters, electrostatic
precipitators. Wet scrubbers: spray towers, cergaf scrubbers, packed beds and plate
columns venturi scrubbers.

Removal of Sulfur dioxide: Harmful effects of $0control methods, process changes,
desulfurization of fuels, reduction of S@oncentration, wet processes & dry processes.

UNIT - IV

Removal of Oxides of Nitrogen: Control measuresmBeal of Organic vapors from
Effluent-Absorption of vapors in suitable liquidscamedia, incineration of organic vapors.

Solid waste management: sources, classificatiobliginealth aspects, disposal methods,
potential methods of disposal.

UNIT =V

Pollution control in selected process Industrieen&al considerations, pollution control
aspects of Fertilizer industries

Pollution control in Petroleum Refineries and Petiemical units. Pollution control in pulp
and paper industries.

LEARNING RESOURCES

TEXT BOOKS:

Pollution control in Process Industries by S.P .Mgm, Tata McGraw Hill Publishing,
Company Ltd, New Delhi (1985).

Environmental Pollution Control Engineering by @R8o, fd edition, New
Agelnternational Ltd (2006) for (UNIT - IV-solid i@ management).

REFERENCE BOOKS:
Air pollution by M.N.Rao and H.V.N.Rao, Tata McGriil (1989).

Industrial Water Pollution control by W.Wesley Ecledder Jr.,é edition, TataMcGraw-
Hill (1999).
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ELECTIVE-I
CH 306(A): COMPUTER SIMULATORS
Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives

The course will enable the students to:
Formulate a chemical engineering problem as a matieal model, and select an
appropriate solution method.
Understand the Simulating environment using CFD
Use the MATLAB to perform the numerical solutiona@hemical engineering problem.
Understand the simulating environment using SIMUKIN
Understand the simulating environment using ASPEN$

Course Outcomes

At the end of the course, the students will be &dile
Understand the stages involved in the developmiemfpoocess model.
Simulate by Using FLUENT.
Simulate the Chemical Engineering Problem by uMdJ LAB
Solve a Chemical Engineering by using SIMULINK.
Understand the Simulation and Design concepts ingusSPEN PLUS.

UNIT-I

Chemical Process Simulation: Introduction, Procesaulation Techniques- sequential,
simultaneous and equation oriented approachesiti®artg and Tearing, The Flow sheet
Simulator.

Numerical Methods in Chemical Engineering: appia@atof numerical techniques to
simulate chemical engineering problems.

UNIT-II

Introduction to Computational Fluid Dynamics: WieCFD, How does a CFD Code works,
problem solving with CFD, Conservation Laws of Elidlotion and boundary conditions

Governing equations of fluid flow and heat transféavier Stokes equation. Introduction to
CFD using ANSYS FLUENT software: Basic Concepts 8ndulation stepwise procedure.

UNIT-MI

Introduction to MATLAB, MATLAB Scripts, MATLAB Arragys, Linear models, graphing
data in MATLAB, MATLAB Array Math.

Applications of MATLAB: Polynomials, Curve fittind,inear Algebra, Solution of Ordinary
Differential Equations, Numerical Integration.

UNIT-IV
Simulation Examples of: Heat exchanger, Distillatemlumn, Plug flow reactor, CSTR.

B.Tech./Chemical Engineering/2016-191



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Simulation using Simulink: introduction to Simulingrocess modeling and simulation using
Simulink tool, examples of application of Simulifde modeling chemical processes.

UNIT-V

Aspen simulation: Introduction to ASPEN Propertigsgrmodynamic property methods,
property estimation of pure component, binary asrddry mixtures, bubble point and dew
point estimation

Introduction to ASPEN Plus: Process flow sheet, @@mSimulation Examples by using
Aspen Plus: Flash column, mixers and splittersctora, pipes, pumps and compressors,
distillation columns.

LEARNING RESOURCES

TEXTBOOKS:
Chemical Process Computations by Raghu Raman, iets&pplied Science Publishers,
the University of Michigan (1985) (UNIT-I).
Getting Started With MATLAB: A Quick IntroductiomorFScientists And Engineers,
RudraPratap, Oxford University Press, 2010 (UNITahd UNIT-IV)
Process Simulation and Control Using Aspen, Anffyalana, PHI, 2009 (UNIT-V)
Versteeg. H. K and Malalasekera. W. “An introduntio computational fluid dynamics —
The finite volume method”, Longman Group Ltd 1998(UTHI)

REFERENCE BOOKS:
Introduction to Chemical Engineering Computing byud&.A.Finlayson, Wiley-
Interscience, 2006

Chemical Process Modeling and Computer Simulatidmiya K. Jana, Iédedition,
PHI(2011)

Computational methods for process simulation by WV. Ramirez,EOI edition,
Betterworthus series in Chemical Engineering(1998)
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CH 306 (B) GENERAL PHARMACY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
This chapter is designed to impart fundamental Kadge on various calculations used in
the preparation of dosage forms, packaging contaunsed and labeling requirements.
This chapter is designed to impart a fundamentalWkedge on the art and science of
formulations available, formulation requirements flormulating different types of
dosage forms.
The main objective of the chapter deals with impgrfundamental knowledge on the
different types of monophasic liquid preparationsikable, formulation aspects of
monophasic liquid preparations.
The main objective of the chapter deals with impgrfundamental knowledge on the
different types of biphasic liquid preparations italade, formulation aspects of biphasic
liquid preparations.
The main objective of the chapter deals with thelgtof different extraction processes
used for the preparation of galenicals, preparatain galenicals, preparation of
Suppositories and Pessaries.

Course Outcomes:

Upon completion of the topic the student shall lde @o perform the calculations
required for development of formulations, packaginmterials used and labeling
requirements.

Upon completion of the unit the student shall bée @b acquire the knowledge on
different formulations available, formulation repments for formulating different types
of dosage forms.

Upon completion of the unit the student shall b&e db acquire the knowledge on of
monophasic liquid preparations available, formuthfgerent types of monophasic liquid
Upon completion of the unit the student shall b&e db acquire the knowledge on of
biphasic liquid preparations available, formulaté#fedent types of biphasic liquid
preparations.

Upon completion of the unit the student shall bie &b prepare galenicals, suppositories
and peccaries.

UNIT - |

Metrology : Systems of Weights and Measures - Meaind Imperial systems — Percentage
calculations and adjustment of products - Interepsions - Use of alligation method in
calculations - Isotonic solutions and proof spiridd/eighing -Selection and care of Weights
and balances

Packaging and Labelling of Pharmaceuticals: Dekdrédatures of a container - Types of
containers - Study of glass and plastics as méeoa containers and rubber as a material
for closures - their merits and demerits - Labglliaquirements

UNIT - 1I

Introduction to Dosage Forms: Classification - Typeith examples, Definitions and
essential characteristics of different dosage forfgrmulation and its purpose.

B.Tech./Chemical Engineering/2016-193



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Formulation Additives: Solvents, Vehicles for Ligai Antioxidants, Preservatives,
Colouring agents, Sweetening and flavouring agenitsquid dosage forms.

UNIT - 1lI

Mono Phasic Liquids: Liquid oral dosage forms : iDi#ions, General formulation, methods
of preparation, uses of official and other produictscommon usage of the following:
Solutions, Aromatic Waters, Spirits, Syrups, EBxiDry Syrups, Mixtures.

Monophasic Liquids for external and other usesiigns, general formulation, methods of

preparation, uses of official and other producteammon usage of the following:Lotions,

Liniments, throat paints, gargles, mouthwashes;eglys, collodions, Ear drops, Nasal drops
and Sprays, Douches, preparations.

UNIT - IV

Biphasic liquid dosage Forms:Suspensions - Defingj Types, Ideal requirements,
Formulation additives, Typical examples for oratl @xternal use, Methods of preparation.

Emulsions - Definitions, Types, Ideal requiremeisymulation additives, Typical examples
for oral and external use, Methods of preparation.

UNIT -V

Galenicals: Study of extraction processes — Maigrd&ercolation and their modifications,
continuous hot extraction - Their applicationsnBiples and methods of preparations of dry,
soft and liquid extracts and tinctures of I.P ani.B

Suppositories and Pessaries: Ideal requiremeffiisiatit bases, Preparation methods —
Typical examples, calculations involving displacetnealue - Packaging and supply.

LEARNING RESOURCES

TEXT BOOKS:

Introduction to Pharmaceutiacl Dosage forms by H@ﬁsel.é)h Edition
Dispensing for pharmaceutical students by Coop&u&n’s 12 Edition

REFERENCES:

Pharmaceutical Sciences, Remington’sS:tEUition
Text book of professional pharmacy, N. K.Jain & Shdérma, ? Edition
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CH306 (C) PETROLEUM EXPLORATION

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
To have a knowledge of exploration methods in India
To understandPetroleum exploration methods witltigbemphasis on gravity/magnetic
methods.
To understand about the Seismic methods for Oilceapon.
To understand Sedimentology and biostratigraphy.
To understand the sedimentary sequences holdinmgtedbons.

CourseOutcomes:
Able to know Sedimentlogical and biostratigraphippm@aches in hydrocarbon
exploration.
Able to know about acquisition methods, processimg interpretation.
Acquires knowledge on the Seismic methods for &pl@ration.
Able to do seismic refraction survey.
Able to perform various flooding processes.

UNIT - |

Introduction: Overview of petroleum exploration inindia, Introduction to
Geophysical/Geological methods used in Petroleupidgation.

Sedimentlogical and biostratigraphic approachds/drocarbon exploration.

UNIT - 11

Basic concepts of Gravity/magnetic methods: Nevgapravitational law- Units of gravity-
Gravity measuring instruments- Gravity survey- @Gsaanomalies- Gravity data reduction-
Drift- latitude- Elevation and free air correctioffee air &bouguer anomalies- Gravity
response of simple shapes- Interpretation of grasitomalies- Application of gravity
methods.

The geomagnetic field- Magnetic anomalies- Magngtio/ey-instruments- Field method of
magnetic surveys- Reduction of magnetic data-Diurparrection and geomagnetic
correction-Interpretation of magnetic anomaly- Rese of magnetic method for different
type of bodies and geological structure- Applicatad magnetic surveys both overland and
from air.

UNIT - I

Basic Concepts of seismic methods: Seismic reracturveys- Geometry of refracted path,
planar interface- Two layer case with horizontateiface- Methodology of refraction
profiling-Recording instruments & energy sources.

Corrections applied to refraction data Interpretatf refraction data- Application of seismic
refraction method.
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UNIT - IV

Geometry of reflected ray path: Single horizon&dlector- The reflection seismograph and
seismogram (Seismic traces)- Importance of seisafiiection survey over seismic refraction
survey techniqgue- Common depth point (CDP) praddiléa stacking- 2D, 3D, & 4D seismic
surveys.

Field procedures & principles- Time corrections laggpto seismic data- Data processing-
Interpretation of reflection data- Introduction3D data acquisition & interpretation.

UNIT -V

Well seismic shooting for velocity determinationdaNertical Seismic Profiling (VSP).

Chemical Flooding: Polymer flooding and mobilityntml processes, Micellar/ polymer
flooding, phase behavior of micro-emulsions, pHasfeavior and IFT, wettability alterations,
Alkali flooding.

Miscible Displacement Processes: Mechanism of mliscdisplacement, phase behavior
related to miscibility, high pressure gas injecti@mriched gas injection, LPG flooding,
Carbon dioxide flooding, alcohol flooding. Therm@ecovery Processes: mechanism of
thermal flooding, hot water flooding, cyclic steampection, estimation of oil recovery from
steam drive, in-situ combustion, air requirementifiesitu combustion.

LEARNING RESOURCES

TEXT BOOKS:

Introduction to Geophysical Prospecting, Milton Bobrin, and Carl H. Savit, tﬂ
Edition, McGraw Hill, 1988.

REFERENCE BOOK:

Outlines of Geophysical Prospecting: A Manual fad®gists, M.B. RamachandraRao,
EBD Educational Pvt. Ltd., 1993.

Field Geophysics, John Milsom and AsgerEriksg}\Edlition, John Wiley, 2011.
Elements of Geology: Oil and Gas Exploration Teghes, J. Guillemot, Technip 1991.
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CH 306 (D) ELECTRO CHEMICAL ENGINEERING

Lectures: 4Periods / week Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To apply Chemical Engineering principles to developthematical models for Electro
Chemical Processes

To provide knowledge on Paired redox reactionsfusibn and migration processes to
overall transport rates in electro chemical systamsElectrodes used in different electro
chemical industries.

The course objective is to explain the principled describe the design and operation of
Electrochemical reactors and processes, fuel aptidatteries;

Concept of electrode potentials and their use iedipting spontaneous and anti-
spontaneous

To provide the knowledge on corrosion resistanckrate

Course Outcomes:
Students will be able to understand balanced eleloémical reactions; analyze the open-
circuit potentials of electrochemical cells, indhgl liquid-junction potentials and
understand the structure of the electric doublerldyased partly on surface-tension data.
Students will be able to understand the reactiorthaeisms and kinetics to obtain
electrode over potentials and mass-transfer phemamiacluding the estimation of
limiting currents.
Students will be able to explain the principles amarking conditions of the different
types of primary and secondary batteries.
Students will be able to understand the uses dftreldes in used in various electro
chemical and Students will be able to understard itidustries like metal finishing,
electroplating and electro polishing, etc.
To provide basic knowledge on operations to ming@rdarrosion rates

UNIT -1

Review of basics of Electro - Chemistry: Mechanisoh Electrolysis, Degree of
dissociation,Laws of Electrolysis, ionic mobility’'Sransference Numbers,Nernst equation,
galvanic cells, cell design.

The electrical double layer: Its role in Electraeahical process, Electro-capillary curve,
Helmota layer, Gucy, Steven’s layer, fields atititerface.

UNIT =1l

Mass transfer in Electro-Chemical systems:
Measurements and Systems Analysis: Conductivitysomeanents - Conduct metric analysis
- Titrations, Measurements of pH, potential - ptitanetric titrations.

Mass transfer in Electro-Chemical systems:

Polarization, Diffusion controlled Electro-chemiaaaction, the importance of convection
and the concept of limiting current, mass tranefear potential or concentration polarization.
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UNIT =11l

Primary and Secondary Batteries:
Lechlanche dry cell, Alkaline manganese cell, mgroell

The lead acid accumulator, The Davityan Water —ge, The Redox-Fuel cell and
Hydrogen/Oxygen Cells, Ni-Cd, Ni-Fe, sodium-sulpgHtirion cell

UNIT - IV

Electrodes used in different Electrochemical Indast Metals, graphite, lead dioxide, iron
oxide, semi conducting type etc.

Metal finishing: Electro deposition, Electro refig, Electro forming, Electro polishing,
Anodizing.

UNIT -V

Corrosion theory: Manifestation of corrosion, bagkslectrochemical corrosion, amount and
intensity of corrosion, Eight forms of corrosionnitbrm attack, Galvanic corrosion, crevice

corrosion,Pittingcorrosion, inter granular corraosi®Gelective leaching and stress corrosion
cracking.

Methods of corrosion prevention and control: Desigoatings and inhibition, cathodic
protection, stray current corrosion, passivity pireena and development of corrosion
resistance alloy, anodic control.

LEARNING RESOURCES

TEXT BOOKS:

An Introduction to Electrochemistry by Samuel Giass, Maurice Press(2007)
Electro Chemical Engineering by David J.Picket, iree Hall Inc., Publications (1979)

REFERENCE BOOKS:

Electrochemical Power sources Primary and SecondBajteries by M.Barak and
L.K.Steverge, Publisher : The Institution Of Engimeg And Technology(1980)

Electro Chemical Engineering Science and Technologyhemical and other industries
by H.Wendt and G.Kreysa, Springer links publicati¢h999)
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CH 351 PROCESS HEAT TRANSFER LABORATORY

Practicals : 3 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam : 3 hrs. Credits: 2

Course Objectives

To apply the concepts of heat transfer, fluid dyieanand thermodynamics to the design
and operation of heat transfer experiments.

To develop practical understanding of common haaister equipments.

To develop skills in experimental design and treshboting.

To develop skills in data collection, analysis amerpretation.

Course Outcomes:
Students should be able to

Collect quality raw data from an operation

Compare observed with predicted performance
Communicate the results of their analysis effetyive written and oral reports
Function effectively in a lab team

Thermal conductivity of a metal rod

Heat transfer coefficient in forced convection.

Overall heat transfer coefficient for a fluid inrpbel and counter flow in double pipe
heat exchanger.

Stefan- Boltzmann constant.

Emissivity of a metal rod.

Heat transfer coefficient for a fluid through adegd pipe.

Temperature distribution through composite walls.

Boiling heat transfer

Overall heat transfer coefficient for a fluid flawa shell and tube heat exchanger.
Unsteady state heat transfer in a rod.

Overall Heat transfer coefficient for a fluid flaw agitated vessels.

Overall Heat transfer coefficient for a fluid flaw a jacketed kettle.

Heat flux for a fluid flow through heat pipe.

Heat transfer coefficient for a fluid through fliadd bed

Heat transfer coefficient in drop wise & film typendensation (Demonstration).
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CH352 MASS TRANSFER OPERATIONS LABORATORY-I

Practicals : 3 periods / week Sessional Mark<l0
Semester End Exam Marks0
Semester End Exam : 3 hrs. Credits: 2

Course Objectives:

Determines experimentally the diffusion coefficient binary systems of liquids and
gases.

Understands surface evaporation in stationary amdng surfaces.

Studies dynamics of single drop hydrodynamics aertbpated plate tower.

Determines the kinetic and equilibrium parametémdrging of wet solids.

Course Outcomes:

Ability to design experiments to obtain mass transtoefficients like diffusion
coefficient in liquids and gases.

Ability to troubleshoot problems in liquid — liquielxtraction perforated towers or spray
towers.

Ability to calculate drying rates of wet solids avwlatile chemical spills.

Ability to design gas — liquid absorption columns.

Diffusivity coefficient for liquid-liquid system.
Diffusivity coefficient for given vapor-Gas system
Mass transfer coefficient for Surface evaporatiba bquid
Hydrodynamics of single drop extraction.
Hydrodynamics of perforated plate tower
Hydrodynamics in a spray column

Mass transfer coefficient in a perforated platedow
Mass transfer coefficient in a wetted wall tower
Mass transfer coefficient in a Packed bed absarptio
Batch drying.

Humidification

Dehumidification

Solid dissolution

Venturi scrubbers.

Batch Crystallization

Mutual solubility curve and critical solution tenrpeure.
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CH 353 CHEMICAL TECHNOLOGY LABORATORY

Practicals : 3 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam : 3 hrs. Credits: 2

Course Objectives:

To instil students with an appreciation of the fam#ntal principles and concepts of
Inorganic Chemical Technology.

To provide students with the fundamental aspectsheimical process technology and
professional knowledge in selected areas of Inacgalvemical technology.

To provide knowledge in soap manufacturing, analgsid estimation

To provide knowledge in oil (testing), analysis astimation of glucose and sugar.

Course Outcomes:

Ability to demonstrate knowledge and understandorg fundamental principles of
chemistry and Inorganic chemical technology andé@memporary applications.

Ability to design and conduct experiments, as vedl critically analyze and interpret
experiment results.

Ability to demonstrate and understand the pringpdé organic chemical technology and
other applications.

Ability to identify, modify and design a componeptocess or system to meet the
required product quality.

Determination of suspended, dissolved, total saiu$ pH of water

Determination of chloride in tap water
Determination of copper in brass
Determination of Calorific value of solid, liquichd gaseous fuels
Determination of acid insoluble and available lime
Preparation of copper pigment
Preparation of chrome yellow
Preparation table salt
Estimation of metals by spectrophotometric method.
Proximate analysis.
Estimation of nitrogen content in urea
Estimation of sugars.
Treatment of water by ion-exchange process.
Estimation of Sulphate.
Ferrous content in the iron ore
Beer’s law
Estimation ofimax
Preparation of soap by semi boiled process
Total fatty matter in soaps
Determination of adulteration in edible oils
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[IIYearll Semester
CH 307 MASS TRANSFER OPERATIONS-II

Lecture: . 3 periods / week Sessional Markgl0
Tutorials . 1 period / week Semester End Exam Mark®
Semester End Exam: 3 hrs. Credits :3

Course Objectives:

Understand the concept of vapor liquid equilibrium

Given specifications for a feed and desired prodtiiams, select a separation method
and design a process utilizing that method to aehilke desired products.

For a proposed separation process, apply the fuenlahs of mass transfer and
engineering correlations to unit-level design afqass equipment.

To choose an appropriate separation technologyg farticular application.

To understand the principles of membrane separatiad industrial uses.

Course Outcomes:

An ability to understand the basic concepts ofedéht principles of distillation.

An ability to understand the Continuous rectifioatend design of distillation process.
An ability to apply the principles Liquid-Liquid Evaction and equipment for Liquid-
Liquid Extraction.

An ability to design adsoption column and lon exdea

An ability to select suitable equipment for leaghend design of solid liquid extraction,
membrane techniques for the separation of missideems.

UNIT - |

Distillation-1: Principles of Vapor-Liquid Equilibim for binary system, relative volatility,
enthalpy concentration diagrams.

Flash distillation, differential distillation, bdtdistillation with reflux.

UNIT -1l
Continuous rectification, McCabe-Thiele method,yTefficiency, Ponchon- Savarit method.

Azeotropes, azeotropic distillation, extractivetiletion and steam distillation.

UNIT - Il
Liquid-Liquid Extraction: Choice of Solvent, Teryaequilibrium, tie line, equipment -
mixer-settler, perforated plate tower, rotatingkdisntactor, pulsed columns.

Calculations for insoluble liquids - single staggylti stage cross current and counter current
operations.

UNIT - IV

Adsorption: Types of adsorption - physical adsamptiand chemisorption, nature of
adsorbents, types of industrial adsorbents, typesadsorption isotherms for vapors,
Freundlich isotherm for dilute solutions, Calcuats for single stage and multi stage cross
current.
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Calculations for multi stage counter current adsorpoperation.lon Exchange: Principles of
ion exchange, mechanism for rate of ion exchange

UNIT -V

Leaching: Fields of applications, Preparation dfidso percolation tanks, Shanks system,
filter press leaching, agitated vessels, Rotocehri€dy extractor, Bollman extractor, Single
stage leaching and multi stage cross current Glouks.

Description of multi stage counter current operatmd calculations.Membrane Separations:
Principle, Membrane modules, dialysis, pervaporatio

LEARNING RESOURCES

TEXT BOOK:

Mass Transfer Operations, Robert E. Treyba'i(,]I Edition, International Edition,
McGraw Hill.

Principles of Mass Transfer and Separation Proc8&say K. Dutta, PHI, New Delhi.

REFERENCE BOOKS:

Transport process and separation process princjpléhristie John Geankoplis,th4
edition, PHI.

Separation Process Principles, J D Seader and Eedly fd Edition, John Wiley &
sons.
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CH 308 CHEMICAL REACTION ENGINEERING — I

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:
To accomplish knowledge on non-ideal reactors
To provide the knowledge on kinetics of fluid pelei reacting systems along with
describing the different kinetic models for nonatgtic fluid particle reactions.
To provide knowledge on determination of surfacaanf catalysts.
To provide the knowledge on mechanisms of catahgierogeneous reactions.
To provide the knowledge on mechanisms of catalgattivation.

Course Outcomes:

Able to apply the non-ideality concepts in the tempsystem for better understanding of
the deviations from ideality by applying the tanksseries model and the dispersion
model.

Able to develop the progressive conversion moddlsiminking core model for explaining
the fluid particle reaction.

Able to understand the properties of catalyst amcegtimate the surface area of the
catalyst.

Able to understand the principles and mechanisrolied in heterogeneous catalysis and
analyze the data of heterogeneous catalytic reetio

Able to estimate the conversion of reactions inv@g\deactivating catalysts.

UNIT - |

Basics of Non -Ideal flow, The residence time disition ( RTD ), State of aggregation of
the flowing stream, earliness of mixing, Role of RTstate of aggregation and earliness of
mixing in determining reactor behaviour. Exit agestdbution of fluid, Experimental
methods for finding E —pulse, step experimentsatReliship between F and E curves.

Analysis of Non-ideal reactors - basic idea. Coripant models - hints, suggestions and
possible applications. Dispersion number from C Bralirves, Conversion using Dispersion
and Tanks in series models for the first ordewersible reaction.

UNIT - 1l

Introduction to design for heterogeneous reactysgesns: Rate equations for heterogeneous
reactions, contacting patterns for two phase systémetics of fluid - fluid reactions. The
rate equation for straight mass transfer of A (ghtsan). The general rate equation and the
rate equation for reaction with mass transfer.

Kinetics of fluid-particle reactions, selectionaimodel, PCM, SCM, comparison of models
with real situations.Shrinking fore model for sphal particles of unchanging size: Diffusion

through gas film controls, Diffusion through ashyda controls, chemical reaction

controls.Rate of reaction for shrinking sphericatftigles.

UNIT Il

Solid catalysts - Adsorption, Adsorption isotherr&gjrface area, Void volume and solid
density, Pore volume Distribution.
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Theories of heterogeneous catalysis, Classificatidncatalysts, Catalyst preparation,
Promoters and inhibitors. (to the extent covered M. Smith only)

UNIT - IV

Heterogeneous Reactions - Introduction. Solid @a&al reactions; Development of rate
expressions from L - H - H - W models for reactidir+ B — R + S under Adsorption,
surface reaction and desorption controlling cooditi

Pore diffusion resistance combined with surfaceetkas (Single cylindrical pore, first order
reaction) Porous catalyst particles. Data analyers heterogeneous catalytic reactors,
isothermal packed bed (PFR) reactor design Expetahenethods for finding rates.

UNIT -V

Deactivating catalysts, Mechanisms of catalyst tlestton, the rate and performance
equations: The rate equation from experiment.

Determining the rate for batch solids in contadghviiuid in batch, mixed flow and plug flow
modes for independent deactivation. Effect of mbffeision resistance.

LEARNING RESOURCES

TEXT BOOK: g
1. Chemical Reaction Engineering, Octave Levehsﬁleedition, John Wiley & Sons

REFERENCE BOOKS:

Elements of chemical reaction engineering, H.S.Eloglth edition, PHI.
Chemical Engineering Kinetics, J.M.Smith, &dition, McGraw Hill.
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CH 309 PROCESSDYNAMICS&CONTROL

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

To provide the students the working knowledge oplaee transforms to express the
dynamics of linear control system in terms of tfanfunctions.

To provide the students with fundamental backgroafrrocess control theory

To provide the working knowledge of automatic cohttystems for chemical process.

To provide the students the knowledge of stabamalysis, frequency response analysis
and control system design approaches.

To provide the students working knowledge in analydesign and turning of feedback /
feed forward controllers in the context of varioosntrol strategies used to control
chemical processes.

Course Outcomes:

Analyze typical process dynamics with and withoe¢dback control using both time
domain and Laplace domain approaches.

Be able to analyze open loop and closed loop sypteperties.

Be able to develop the closed loop transfer funstii@r single and multi loop systems and
to apply the Routh test, root locus methods fdoikta analysis.

Be able to apply the frequency response based asdtyr control system stability and
performance.

Be able to perform model based tuning and testinglD controllers and other types of
controllers.

UNIT -1

Basic Concepts in Process control, Laplace tramsfpinversion by partial fractions and
properties of transforms. Linear open loop systdResponse of first order systems.

Physical examples of first order systems, respoh$iest order systems in series.

UNIT =1l

Second order systems: Transfer function developmesponse of second order systems, and
transportation lag.

Linear closed loop systems: Control system, coleir®land final control elements, block
diagram of a chemical reactor control system.

UNIT -1l

Closed loop transfer functions: Transfer functi@rssingle loop and multiloopsystems,
transient response of simple control systems.

Stability: Routh test for stability and Root locus.

UNIT - IV
Frequency response: Introduction, substitution, lBtele diagrams.
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Control system design by frequency response: Teatyoer control systems, Bode stability
criteria, Ziegler—Nichols control settings, tramgieesponses.

UNIT -V

Advanced control strategies: Cascade control, feadard control, ratio control and internal
model control.

Controller tuning and process identification: Tumirtuning rules, process identification,
Control Valves: Valve construction, sizing, chaeaistics, and positioner.

LEARNING RESOURCES

TEXT BOOK:

Process systems analysis and control, D.R.Cough&Siaven E. LeBIanc,rg edition,
McGraw Hill.

REFERENCE BOOKS:

Chemical Process Control: An introduction to Theognd Practice, George
Stephanopoulos, PHI.

Process Control, Peter Harriot, Tata-McGraw-Hillei Delhi.

Process Control Modeling, Design and Simula]'%iorv,VEIBequette, PHI(2003)

Process Control and Instrumentation, R.P.VyasHtition, Dennett &Co.
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CH 310 PROCESS ECONOMICS AND PLANT DESIGN

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

To give engineering design concept flow sheet ntakon the equipment specifications
with all engineering instrumentation including agsreports

To give a basic understanding of various Healthsafdty hazard studies

To discuss the various Cost Estimation methodsyges of interest.

To understand the various methods of Depreciagenyice Life and Profitability analysis

To discuss the methods to select materials andcédlon of equipment and Transport &
Storage of Materials:

Course Outcomes:

Synthesize and analyze process flow sheets, dawdharts, layout and specification of
equipment.

Effectively design chemical engineering projects.

Be able to perform process selection, pollution t& abatement and safety &health
considerations.

Be able to calculate the depreciation, paybaclkogeri

Select the suitable material, design the storagesatent.

UNIT -1

Introduction to Plant design: Chemical Engineepltant design, Process design
development, Optimum design, Practical considematio design, Design approach and
Process Design Development: Design-Project proeedur

Process Design Development: Design information fréierature, Flow diagrams,
Preliminary Design, Comparison of different proessand Equipment design specifications.

UNIT -1l

General design considerations: Health and safeparda: Source of exposure, Exposure
evaluation, Exposure —Hazard control, Fire and &siph Hazards and Personal safety.

Loss prevention-HAZOPS Study, Fault-Tree Analysigjlure mode and Effect Analysis,
Safety Indices, Safety Audits, Plant location, Pléayout, Plant operation and control,
Utilities, Structural design, Storage and Matehiahdling.

UNIT -1l

Cost Estimation: Factors affecting investment anadBction cost, Capital Investment and
Estimation of capital investment.

Cost Indices, Cost Factors in Capital Investment Estimation of total product cost. Types
of interest, Nominal& effective interest rates dwhtinuous interest.

B.Tech./Chemical Engineering/2016-1708



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

UNIT = IV

Depreciation: Types of Depreciation, Service Li&glvage Value, Present Value, Methods
for determining Depreciation.

Profitability: Profitability analysis, Comparisori alternative investments and replacements:
Accounting for inflation and technological advanesm

UNIT -V
Materials and fabrication selection: Materials adnstruction, Selection of materials,
Economics in Selection of Materials, fabricatioreguiipment.

Transport & Storage of Materials: Solids, Liquidglagases.
LEARNING RESOURCES

TEXT BOOKS:
Plant Design and Economics for Chemical EngineEoarth Edition by Max. S. Peters.

and Klaus D.Timmerhaus, McGraw Hill.
Coulson & Richardson’s Chemical Engineering, Voluind.F. Richardson, J. H. Harker

and J. R. Backhurst,th4edition, Elsevier. (UNIT-1V)
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CH 311 INDUSTRIAL HAZARDS AND SAFETY ANALYSIS

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

The Students are able to understanding the predaimgnhazards associated with objects,
facilities, and equipment and work practices inwogk environment.

The Students are able to participate actively gppring a technical team safety project,
analysing a safety scenario and developing a pnogoacorrect the problem and prevent
recurrences

The Students are able to study the effect of tard flammable materials and conduct the
management of a fire prevention and abatement gnogr

The Students are able to demonstrate knowledgeppfopriate protective equipment,
safety and health training procedures.

The Students are able to understanding the apptepcontrol procedures and devices to
be considered - to control the hazards.

Course Outcomes:

To attain the knowledge of human error and humatofa principles and how they relate
to Process Safety Management.

To improve human performance by reducing humanriikely work situations through
design, improved work instructions, training ance trecognition of human factors
hazards.

To practice performing human factors and procedaredyses in realistic workshops and
safety education training programmes.

Able to reduce the process hazards by using preéeetjuipments and fire extinguishers

Able to reduce the process hazards and commurileatafety and hazard analysis reports

UNIT -1

Introduction:
Definition of safety, the basis for safety, Cherhltazards and worker safety-manufacturing,
transportation and use.

Safety aspects of site selection, layout and utot planning. Hazards of commercial
chemical reactions and operations.

UNIT =1l

Safety:
Process design: Introduction, the technique of gaficess design- reactor, separation,
materials handling, and storage, safe control otgss variables.

Instrumentation for safe operations- self- actimgnperature and pressure regulators,
pneumatic controllers, potentiometric controllefleat switches, alarms, annunciators,and
interlocks. Safety education and training.
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UNIT =11l

Risk: Effect of toxic agents on skin, eyes, redpma and digestive system. Flammable
materials-Fires and Explosions: Fire Triangle, Digion between Fires and Explosions,
Flammability Characteristics of Liquids and VaporiSpncepts to Prevent Fires and
Explosions: Explosion-Proof Equipment and InstrutegWentilation, Sprinkler Systems.

Work permit systems: Hazardous operation permizatdous work area permits, special
hazard permit and equipment operating permits.

UNIT - IV

Protection: Personnel protective equipment for Beadr protection, gloves, aprons and
safety footwear.

Fire extinguishing agents and their applicatiomtassification of fires, extinguishing agents
and methods of application, mechanism ofextinguastinMeasuring safety effectiveness-
criteria for effective measures.

UNIT V

Risk Assessment -Hazard identification techniquéth wwxamples such as QRA, FMEA,
Fault Tree Analysis, Event Tree Analysis.

Hazard and operability (HAZOP) study: Introductidmasic concepts, conducting a HAZOP
study.

LEARNING RESOURCES

TEXT BOOK:
Safety and accident prevention in Chemical operatiby Fawcett H.H. and W.S.Wood,
2"%editon John Wiley and Sons Inc. (1982).

REFERENCE BOOK:

Safety Handling of Hazardous Chemicals by Rohatgdd, Enterprises(1986)

Industrial safety practices by Bob skeltor(UNIT V)

Chemical process safety —Learning from case hissony Roy E Sanders, 3rd edition,
Elsevier Butterworth Heinemann (2004).
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Elective-lII
CH 312(A): COMPUTATIONAL FLUID DYNAMICS
Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:
The course enables the students to:
Understand the widely used techniques in develogawgrning equations for a given fluid
flow system.
Know how to apply finite difference methods to sobliffusion heat conduction problems
Understand the application finite difference methow solve problems involving
convective transfer.
Understand how to write algorithms for the chemarajineering problems.
Understand the application of Tri-diagonal matigoaithms

Course Outcomes:

At the end of the course, the students will be &dile
Understand the basic principles of formulation o¥grning equations.
Apply the finite difference techniques.
Apply the finite difference techniques to solve wective equations.
Write the algorithms for one, two and three dimenal equations.
Write the TDMA algorithms.

UNIT - |

Conservation Laws of Fluid Motion: Governing eqaat of fluid flow and heat transfer,
Equation of state, Navier Stokes equations for atieian fluid

Governing equations of the flow of compressible kswan fluid — Differential and integral
forms of the general transport equations

UNIT - 1I

Finite Volume Method for Diffusion Problems: Intnaction, One-dimensional, two
dimensional and three dimensional steady statagidh problems,

The Finite Volume Method for Convective- diffusigmroblems: Steady one-dimensional
convective and diffusion, the Central differencisgheme, properties of discretization
schemes

UNIT - I

The Finite Volume Method for Convective- diffusigmoblems: Assessment of the central
differencing scheme for convective diffusion probg The upwind differencing scheme,
The hybrid differencing scheme

Higher order differencing schemes for convectivifudion — Discretization of transient
convection-diffusion equation, the power-law scheme
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UNIT - IV

Solution Algorithms For Pressure-Velocity Coupliflg Steady Flows: Introduction — The
staggered grid — The momentum equations — The SE/gorithm

The SIMPLER algorithm — The SIMPLEC algorithm — TREO algorithm — Transient
SIMPLE algorithm

UNIT -V

Solution Of Discretized Equations: Introduction, eThri-diagonal matrix algorithm,
Application of TDMA to two- dimensional problems pplication of the TDMA method to
three-dimensional problems

The finite Volume method for un-steady flows: imtuztion, one-dimensional unsteady heat
conduction-Explicit scheme, Crank-Nicholson methmaplicit method for two and three-
dimensional problems

LEARNING RESOURCES

TEXT BOOK:

Versteeg. H. K and Malalasekera. W. An introductoromputational fluid dynamics —
The finite volume method, Longman Group Ltd 1995

REFERENCE BOOK:
1. Ferziger. J.H, and Peric. M. Computational Metador Fluid Dynamics, Springer, 2002.
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CH 312 (B) PREFORMULATION STUDIES INCLUDING STABIOIY STUDIES

Lectures: 4 Perioc / week Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

The main objective of the chapter deals studieslired in the assessment of rate and
extent of drug that reaches into systemic circarati

The main objective of the chapter deals with tlwelgiof biopharmaceutical considerations
in the development of dosage form

The main objective of the chapter deals with thelgtof sources of quality variations,
control of quality variations, and good manufaatgripractices in the pharmaceutical
industry.

The main objective of the chapter deals with thedgtof assessing the stability of
formulations as per ICH guide lines

The main objective of the chapter deals with treefprmulation studies to be conducted in
the new dosage form design.

Course Outcomes:

Upon completion of the unit the student shall bdeatw understand and carry
preformulation studies for the successful develaprdesage form.

Upon completion of the unit the student shall bé ab consider the various factors
influencing the absorption for the successful depeient of dosage form, able evaluate
drug release by dissolution studies.

Upon completion of the unit the student shall bk ab know the various Study designs
involved in the bioavailability studies and methdoisassessment of bioavailability.

Upon completion of the unit the student shall bke & know the various factors affecting
the stability of drugs and ICH guideline for conting stability & photostability studies.

Upon completion of the unit the student shall bke &b know the specifications of QA &
QC for maintaining the quality of product, good mfatturing practices in the
pharmaceutical industry.

UNIT - |

Preformulation Studies: Introduction to preformidatstudies, Objective of Preformulation
studies, Multidisciplanary development of a drugdidate, Multidisciplanary development
of a drug candidate Principle areas of preformaratesearch Essential information helpful
in designing the preformulation evaluation of newgl

Preformulation studies of Solid and Liquid, dosémens.

UNIT - 1I

Drug Solubility & Absorption: Solubility, Factorsffacting, Methods for enhancement of
solubility, Drug absorption. Significance in produformulation and development. Drug
absorption- Drug transport mechanisms, factorskametics involved -Physico- chemical and
biological factors involved in Drug absorption - rRwlations and dosage form
considerations in drug absorption.
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Drug Dissolution: Mechanisms, Factors and Kinetofsdissolution, Dissolution rate -
Significance,Methods for enhancement of dissolutair, evaluation - Official methods.

UNIT - I

Bioavailability & Bioequivalence studies: Bioavali#ty: Concept, definition, objectives of
bioavailability study, Measurement of Bioavailatyilas per ICH Guide lines.

Bioequivalence: Concept, definitions,study desidgios bioequivalence studies, Study
protocol and analysis of data as per ICH Guidesline

UNIT - IV

Stability Testing: Stability Testing Solid state ugdr stability, dosage form stability,
accelerated stability testing, shelf life calcudas, strategies for prolonging shelf life.Effect
of packaging materials on dosage form stabilitysiBgrinciples of ICH, stability testing of
new drug substance and formulations,

Photo Stability Testing: photostability testing aoxidative stability, role of containers in
stability testing. ICH stability guidelines

UNIT -V

Specifications of QA &QC: Different test procedur@sd acceptance criteria for new drug
substance and new drug products, sources of qualitgtions, control of quality variations,
statistical quality control.

Good Manufacturing Practices: Layout of buildingservices, equipment and their
maintenance. Material Management, Handling and Spraration. Inventory management
and control, Production and planning control.Praidmcand planning control, Industrial and
personal relationship, Safety and health in Phaeazal Industry.

LEARNING RESOURCES

TEXT BOOKS:

Industrial pharmacy by Libermann & Lachmar%r,] Edition.

The science and practice of pharmaceutical dosagad by ME Alton réd Edition
BioPharmaceutics and Pharmacokinetics, D.M. Branaadad Sunil B. Jaiswal.

REFERENCE BOOKS:
BrigPharmaceutics and Pharmacokinetics, D.M. Branaardnd Sunil B. Jaiswal,

3~ Edition o
Pharmaceutical Sciences by Remington’s, Edlition
Modern pharmaceutics by Banker & Rhodes, Ezlition.
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CH 312 (C) PETROLEUM WELL LOGGING AND TECHNOLOGY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To understand the logging technologies.

To delineate hydrocarbons through direct and intlineeans/methods.

Determination of formation lithology through logkd S.P, G.R etc. and also depositional
environment with the help of Gamma rays spectrogeoyu Dip-meter tools
Determination of physical properties of the subescef strata like resistivity, porosity,
thickness etc. through tools like latero, inductidensity, neutron, etc.

Hydrocarbon saturation estimation with the datauaed by the logging tools

CourseOutcomes:
Able to know various well logging methods.
Able to know resistivity logs method.
Able to know the gamma ray log and density logshoes.
Able to do cased hole logging and production loggirethods.
Able to do the hydrocarbon saturation in differezgervoir rocks can be calculated at the
well site itself.

UNIT - I:

Direct Methods: Mud logging- coring — conventionahd sidewall coring - Core
analysis.Concepts of well logging: What is well dogg? - Logging terminology-Borehole
environment-Borehole temperature and pressure-Legddér and depth scale-Major
components of well logging unit and logging set@assification of well logging methods-
Log presentation- Log quality control.

Open-hole logging: SP Logging- Origin of SP, usdésS® log-Calculation of salinity
affirmation water- Shaliness-Factors influence & |

UNIT - 1I:

Resistivity log: Single point resistance log (SPRonventional resistivity logs- Response of
potential and gradient logs over thin and thick dumtive and resistive formations-

Limitations of conventional resistivity tools. Faad resistivity log- Advantages of focused
resistivity tools over conventional resistivity teo

Micro resistivity log: Conventional and focused moigesistivity logs and their application.
Induction log: Principle of induction tool and thelvantages. Criteria for selection of
induction and lateral logging tool. Determinatiohtrue resistivity (Rt) of the formation-

Resistivity index-Archie’s equation.

UNIT - 1l

Gamma ray log: principle of radioactivity-Uses oangma ray log- Determination of
shaliness of formation-API counts- Calibration oAr@ma ray tool-Statistical fluctuation-
Time constant. Natural Spectral Gamma ray log: dpla and application. Caliper log:
Principle and application of caliper tool.
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Density log: Principle of density tool- Environmehtcorrections-Porosity determination-
Tool calibration. Litho density log. Neutron logriftiple and application of neutron tool.
Porosity determination. Sonic log: Principle andplagation of sonic log-Bore hole
compensation-Determination of primary and secondg@grosity, determination of
mechanical properties of rock, elastic constanéstdires etc.

UNIT - IV:

Cased hole logging: Gamma ray spectral log-Neutleray time log-Determination of fluid
saturation behind casing-Cement bond log- Casidtarctog-Depth control- Perforation
technique- Free point locater and Plug setting+@psispection logs.

Production logging: Solving production problems hwithe help of Fluid Density log-
Temperature log and Flow meter logs.

UNIT - V:

Advances in Well logging: Dip meter log-Formati@ster-Cased hole resistivity logs —
Nuclear magnetic resonance log & Scanner logs (Smanner, MR scanner Rt scanner).
Calculating the dip of the formations, collectidrflaid samples from wells for confirmation
of log interpretation, and also recording resisyiun cased holes.

Interpretation: Quick look interpretation- Crosstgl Neutron- Density, Sonic- Density,
Sonic-Neutron cross plots-Hingle plot-Mid plot —@@ation- Hydrocarbon reserve estimate.

LEARNING RESOURCES

TEXT BOOK:
1. Well logging and formation evaluation, Toby Darljrigjsevier, New York, 2005.

REFERENCE BOOKS:
Hydrocarbon well logging recommended practice, &iyciof professional well log
analysts.
Well Logging for Earth Scientists, Darwin V. Ellgjlian M. Singer, Springer, 2007.
Well Logging Handbook, Oberto Serra, Editions TeghB008.
Well Logging & Reservoir Evaluation, Oberto Seffalitions Technip, 2007.
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CH 312(D): FLUIDIZATION ENGINEERING

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

The course enables the students to:
To know about various types of fluidized beds.
To understand the relation among pressure versiusuggparameters in fluidized bed.
To understand the theoretical models that explarconcept of bubble formation.
To know more about entrainment of particles outwélized bed\
To understand the circulation of solids betweerdiaed beds through various media.

Course Outcomes:

At the end of the course, the students will be &tile
Differentiate various fluidized beds
Derive expression for the minimum fluidization aedminal velocities
Explain the concept of bubble formation and itg iisa fluidized bed.
Estimate the TDH and Entrainment rate.
To understand how the solid particles circulatelgh stand pipes.

UNIT -1

Introduction: Phenomena of fluidization, liquid éikbehavior of fluidized beds, advantages
and disadvantages of fluidized beds, Applicationflofdization techniques in process
industries.

Fixed beds: Derivation of fixed bed pressure droguations from fundamental
characteristics- Kozeny Carman equation and Ergegjsation. Effect of particle size,
sphericity, vesicularity, wall effect, surface roungss and voidage on fixed bed pressure
drop.

UNIT =1l

Minimum fluidization: Derivation for minimum fluidiation mass velocity, pressure drop
equation for minimum fluidization.

Fluidization: Types of fluidization, batch, contows and semi fluidizations, pressure drop
flow diagrams, slugging, channeling, effect of L/D,

UNIT — 11
Fluid distributors, mode of fluidization, power gumption and pumping requirements.

Bubble phenomena: Single rising bubble, two dimamei Davidson model, maximum stable
bubble size, criteria for the stability of the bigglrise velocity of a gas bubble,

UNIT - IV

Bubble phenomena: Bubbling bed model for the bulgilase, Derivation of Terminal
Velocity

B.Tech./Chemical Engineering/2016-1718



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Entrainment and Elutriation: Transport disengadwegght (TDH), entrainment at or above
TDH, single size of solids, entrainment below TD#ijtriation rate equation, elutriation of
fines, entrainment for an infinite Free Board anthB Free Board.

UNIT -V

Flow of High Bulk Density and Low Bulk Density Miuxtes: Pressure drop in stick-slip flow,
pressure drop in aerated flow, downward discharge fa vertical pipe, flow in a horizontal

pipe.

Saltation velocity (horizontal flow), choking velogc (vertical flow), pressure drop in beds,
cyclones in fluidized bed reactors, Spouted beddme drop flow diagram, minimum
spouting correlation, spouting requirements

LEARNING RESOURCES

TEXT BOOK:
1. Fluidization Engineering, Kunii, Diazo and Octalievenspiel, Wiley Eastern

REFERENCE BOOKS:
Fluidization, Max Leva, McGraw Hill :
Perry’s Chemical Engineers Hand Book, Perry Robe8p|edition, McGraw Hill(2007).
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CH 354 POLLUTION CONTROL LABORATORY

Practicals : 3 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam :3 hrs Credits: 2

Course Objectives:
To determine the oxygen levels, Biological oxygemdnd, chemical oxygen demand in
municipal ground sewage and industrial effluentenst
To determine the dissolved suspended solids fixedvalatile solids in the give sample
of water.
To determine the optimum amount of coagulant anchalrequired for municipal sewage
and industrial affluent water.
To determine the chloride and iron contents inglven sample of water, the maximum
wave length of colouring agents by using spectrégheter

Course Outcomes:

Ability to determine the amount of oxygen and thxeat of pollution of water due to
organic matter

Ability to determine the extent of suspended arssalved solid pollution in the given
sample of water

Ability to predict the optimum dosage of alum arwhgulant required for purification of
water

Ability to determine the salt dyes and metallic gmments in a given sample of water.

Suspended solids in air sample using high volummepsear.

COy and CO concentrations in a given sample.

SO, concentrations in a given sample.

Hardness

pH value

Dissolved oxygen content.

BOD

COD

Iron content in a given industrial effluent sample.
Determination of Fluoride content in a given sample
Determination of Chloride content in a given sample
Nitrates

Determination of optimum dose of coagulant.
Determination of MLSS and MLVSS in a given indusiteffluent sample.
Noise Measurement
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CH 355 CHEMICAL REACTION ENGINEERING LABORATORY

Practicals : 3 periods / week Sessional Markg0
Semester End Exam Ma : 60
Semester End Exam :3 hrs Credits: 2

Course Objectives:

To provide a core foundation for the analysis aesigh of chemical reactors

To provide instruction in the analysis of experitamata to obtain rate equations and
kinetic and thermodynamic data

To provide the information of parametric study loé tvarious chemical reactions. To gain
knowledge in the design of reactors

To give students experience with a flexible bencéles experiment that can be used to
study the processes of liquefaction.

Course Outcomes:

Design ideal continuous reactors operating at esatlal conditions given kinetic data and
conversion.

Solve for conversion in a non-ideal reactor giveaesadence time distribution

To understand how to measure reaction rates ustagral and differential methods
Students are aware that materials, constructioeratylity, safety and ethical issues must
be considered in reactor

Determination of the order of a reaction using &cBaeactor and analyzing the data by

Differential method

Integral method.
Determination of activation energy of a reactiomgs batch reactor
To determine the specific reaction rate constan& eéaction of known order using a
batch reactor
To determine the specific reaction rate constan& eéaction of known order using a
CSTR (Continuous Stirred Tank Reactor).
To determine the order of the reaction and thegatstant using tubular reactor.
To determine the order of the reaction and thegatstant using a plug flow reactor
Langmuir adsorption isotherm. To determine theasi@farea of activated charcoal.
To determine the RTD and the dispersion numbertubalar reactor using a tracer
To determine the RTD and the dispersion number@$aR
To determine the RTD and the dispersion number@$aR’s in series.
To determine the RTD and the dispersion numberdomabined reactor.
Mass transfer with chemical reaction (Liquid—Ligusgstem) to determine the mass
transfer coefficient in the stirred cell
Mass transfer with chemical reaction (Solid-liqusgistem). To determine the mass
transfer coefficient of stirred cell.
Axial mixing in a packed-bed. To determine the Rabd the dispersion number for a
packed-bed using a tracer
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CH 356 MASS TRANSFER OPERATIONS LABORATORY -1l

Practicals : 3 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam :3 hrs Credits: 2

Course Objectives:

Determines experimentally the Vapor-Liquid Equilibn data for binary systems.
Compares theory with experiment for simple didiitia and continuous rectification.
Determines the equilibrium data for Liquid-Liquidg@librium in ideal and ternary
systems.

Compares efficiency of liquid-liquid extractionsmgle and multi stage operations.

Course Outcomes:

Ability to obtain experimentally the data relevamifferent types of distillation.

Ability to determine experimentally the data relet/gor liquid-liquid extraction.
Ability to identify solvents for leaching.
Ability to evaluate single versus multi stage opierss.

To verify the Steam law and determine of vaporaatefficiency for a given system
using steam distillation.

To verify Rayleigh’s equation for differential dittion

To determine the H.E.T.P of a given packed bed tdare¢wo component distillation.

To determine the Vapor - Liquid Equilibrium data gogiven binary system.

To determine the binodal solubility curve in theeaf ternary liquid equilibrium.

To determine the liquid — liquid equilibrium datarfa given insoluble liquids and a
solute.

To perform leaching and determine the oil percemiaghe given seeds.

To compare single stage efficiency with multi staggficiency in liquid — liquid
extraction.

Mass transfer coefficient in a single drop extiacti

Freundlich’s isotherm for a given system.

Multi stage distillation

Raoult’'s Law verification

Bubble temperature verification

Dew temperature verification

Bubble pressure verification

Dew pressure verification
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IV Year | Semester
CH 401 TRANSPORT PHENOMENA

Lectures: 4 Periods / week Sessional Marks: ¢
Semester End Exam Mark 60
Semester End Exam: 3 hrs Credits: 3

Course Objectives:
To provide knowledge on mechanisms of momentunspart and velocity distributions
in laminar flow.
To provide knowledge on equations of change analcityl distributions in turbulent flow.
To provide training on estimation of friction factcand mechanisms of energy transport.
To provide knowledge on temperature distributiosatids and in laminar flow.
To provide training on mechanisms of mass transgpaattconcentration distributions.

Course Outcomes:
To develop the shell momentum balances and soéra tbh obtain a velocity profiles.
To develop equations of change and apply them @b velocity profile.
To estimate the friction factors and understandhieehanisms of energy transport.
To develop shell energy balances and solve therbtein a temperature profile.
To develop the shell mass balances and solve thertain a concentration profiles.

UNIT -1

Momentum Transport: Introduction to momentum tramspviscosity and the mechanism of
momentum transport, Newton’s law of viscosity, Méewtonian fluids. Pressure and
temperature dependence of viscosity of liquids gasks.

Velocity distribution in laminar flow, shell momemh balances and boundary conditions,
flow of falling film, flow through circular tubesmal annulus, flow of two adjacent immiscible
fluids.

UNIT -1l

Equations of continuity and motion: Application bdfavier strokes equation and Euler
equation for laminar, steady flow problems: tanggrdannular flow of a Newtonian fluid,
shape of the surface of a rotating liquid.

Turbulent Flow: Velocity distribution in turbulerftow, fluctuations and time smoothed
guantities, time smoothing of equations of chamgeain incompressible fluid, logarithmic
distribution law for velocity distribution for tulbidow (far from wall and near wall).

UNIT -1l

Friction Factors & Macroscopic Balance: Frictiorcttars for flow in tube-pressure drop
calculations, friction factors for flow around spbg packed columns, macroscopic mass,
momentum and mechanical energy balances, presm#&reamd friction loss in a sudden
expansion.

Energy Transport: Steady state conduction, thercoaductivity, mechanism of energy
transport, Fourier’s law, effect of temperature anessure on thermal conductivity.
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UNIT = IV

Temperature distribution in solids and in laminkowf shell energy balances, boundary
conditions, heat conduction with electrical heatirse, nuclear heat source, viscous heat
source,

Heat conduction through composite wall, additionesfistances, Forced convection and free
convection, heat transfer coefficients—forced cative in tubes & around submerged
objects, free convection on a vertical plate andzbotal pipe.

UNIT -V

Mass Transport: Diffusivity and mechanism of massdport, definition of concentration,
velocities and mass fluxes, Fick’s law of diffusiag@mperature and pressure dependence of
mass diffusivity.

Shell mass balances, boundary conditions and apiolics, diffusion through a stagnant gas
film, diffusion with heterogeneous and homogenechsmical reactions, Diffusion into
falling liquid film, Equation of continuity for biary mixtures.

LEARNING RESOURCES

TEXT BOOK:
Transport Phenomena by R.B.Bird, Warrin.E, Stewatl &dwin N. Light Foot,

2" edition, John Wiley &Sons(2007).

REFERENCE BOOKS:
Transport process and separation process principgbys Christie John Geankoplis,
4edition, PHI(2003)
Transport Phenomena, A Unified approach by Rob&mtsadkey and Harry C. Hershey,
McGraw Hill.
Transport Phenomena, Chemical Processes by SunihakKuThamida, Studium
Press(India) Pvt.Ltd (2016)
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CH 402 CHEMICAL PROCESS EQUIPMENT DESIGN

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

To select and design most suitable method of tiatesgion of materials (solids and fluids)
based economical and operational feasibilities

To Understand principle criteria involved in thesdm of process heat transfer equipment

To develop working knowledge on Mass transfer, dhahreaction kinetics and design
various types of columns/reactors.

Learn the fundamentals of Mechanical design of gge@quipment

To develop working knowledge on chemical reactioretics and design various types of
reactors.

Course Outcomes:

Able to calculate the power requirements for tramspf fluids

Effectively design chemical engineering projects.

Able to design heat transfer equipment and evaparat

Analyse and design mass equipment including Packet fluidized bed columns for
separation and reactors.

Able to do Mechanical design of process equipmediuding Pressure, Tall and storage
vessels.

UNIT — |

Materials Transfer, Handling and Treatment Equipniasign:
Power Requirements, Friction, Design calculatiohBawer Requirements, piping standards,
Reciprocating pumps, Rotary Positive-Displacememhps, Centrifugal Pumps,

Air-Displacement Systems, Gas Compressors, Flowsmesy Equipment-Venturi Meter,
Orifice Meter and Rotameter, Design of Filters

UNIT =1l

Heat transfer equipment design: Determination @it lk@nsfer coefficients, pressure drop in
heat exchangers, Selection of heat transfer equiprBesign of heat exchangers

Design of evaporators: Design of single effect aipde effect forward-feed evaporators

UNIT =11l

Mass transfer equipment design: Finite-stage ctot&cbubble cap tray, sieve tray and valve
tray units, maximum allowable vapor velocities,tpland column efficiency, other design
factors

Packed Towers: types of packing, liquid distribatipressure drop, packing efficiencies

UNIT — IV
Reactor equipment design: Reactor principles, Desfd@atch Reactors

Design of Tubular Plug Flow Reactors, Design oflBitix Reactors
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UNIT -V

Mechanical design of process equipment: Pressusseige — calculation of thickness of
cylindrical and spherical shells subjected to im&pressure, heads or covers, Design of Tall
Vessels.

Storage vessels — storage of nonvolatile liquitteage of volatile liquids, storage of gases.
Supports for vessels — bracket or lug supportssiggports, skirt supports, saddle supports

LEARNING RESOURCES

TEXT BOOKS:

Plant Design and Economics for Chemical EngineEoarth Edition by Max. S. Peters.
and Klaus D.Timmerhaus, McGraw Hill.

Introduction to Chemical Equipment Design, Mechahiaspects, B.C.Battacharyya,
CBS Publishers and Distributors, New Delhi, (UNIV)-

REFERENCE BOOKS:

Process Equipment Design, Joshi, M.V. and Mahayaxi Macmilan India Ltd.
Coulson & Richardson’s Chemical Engineering, Voluind.F. Richardson, J. H. Harker

and J. R. Backhurst,t4edition, Elsevier.
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CH 403 MOOCS
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Elective-lll
Open Elective
CE 404(A) BASIC SURVEYING

Lectures: 4 Periods / week Sessional Marks: ¢
Semester End Exam Mark$C
Semester End Exar@ hours Credits: 3

Course Objectives:
To study about the various surveying instruments.
To study the basics of chain survey in linear messents.
To determine the relative positions of the existe@tures on the ground.
To obtain basic knowledge on Total Station.
To acquaint with procedures of leveling by dumpele& auto level.

Course Outcomes:

By the end of the course surveying-l, the studeritde able
To know about the various surveying instruments.
To determine the relative positions of a point lo@ ¢xisting ground by conducting the
survey.
To use all basic surveying instruments.
To operate Total Station instrument.
To take the levels of existing ground and to deteenthe reduced levels.

UNIT - |

Surveying & Measurements: Definitions; Classifioati Principles of Surveying; Basic
measurements in surveying; Instruments used foferdifit measurements; Units of
measurement (linear & Angular); Plan and map; Scaked for Maps and plans; Phases of
survey work and Duties of a surveyor. Proceduresdistance measurement - Ranging,
Chaining/taping a line.

UNIT - 1I

Chain Surveying: Principle of Chain surveying; Badefinitions; Well-Conditioned & Ill-
Conditioned triangles; Selection of stations andvesy lines; Procedure of Field Work in
Chain Surveying; Off-sets; Booking the survey (&idBook); Conventional Symbols;
Problems encountered in chaining; Obstacles imc8arveying.

UNIT - I

Compass Surveying: Angles and Bearings; Instrumases to measure angles and bearings;
Designation of Bearings; Fore and Back Bearingdclation of Included Angles from
Bearings and Bearings from Included Angles; Priggné&t Surveyor's Compass; Magnetic
Dip & Declination; Local Attraction and Correctians

UNIT - IV

Theodolite Surveying: Types of Theodolites; Vernidreodolite - Essential Parts; Basic
definitions; Temporary adjustments; Field operation Measurement of horizontal
angles(Repetition & Reiteration), vertical angles.

Total Station: Introduction; components of Totahtiin; Types of Prisms and targets used in
total station; various advantages of Total Stations
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UNIT -V

Simple Leveling: Basic definitions; Curvature aneffaction; Different methods of leveling;
Levels - Dumpy level, Tilting level, Auto level; Leling staff; Level field book; Booking

and reducing levels; Classification of direct diéfetial leveling methods -Fly leveling,
Check leveling, Profile leveling and Cross sectigni Reciprocal leveling and Precise
leveling; Sources of errors & Difficulties in leveq).

LEARNING RESOURCES

TEXT BOOKS:

Surveying Vol. | & Il by Dr. K. R. Arora,11th Eaiti, Standard Book House,2012.
Surveying Vol. | & Il by S K Duggal, 4th Edition,cMraw Hill Education (India)
Private Limited, 2013.

REFERENCE BOOKS:

Surveying Vol. 1&Il by B.C. Punmia, Laxmi Publicats,2005.

Surveying and Levelling by N.N Basak, McGraw HillluEation (India) Private
Limited,2014.

Plane Surveying by AM Chandra, 2nd Edition, New Wtgrnational (P) Ltd.,2006.

WEB REFERENCES:

http://nptel.ac.in/courses/105104101/
http://nptel.ac.in/courses/105107121/
http://nptel.ac.in/courses/105107122/
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CE 404 (B) BUILDING MATERIALS & ESTIMATION

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives:
To teach the basics involved in selection of goodlity building materials for
construction
To give knowledge about various building elememid thheir specifications
Presents the basics of planning strategies, bgiloye laws and acoustics of building
preparing tender notice and various approvals rieatea project
Valuation of building and rent fixation

Course Outcomes:
At the end of this course,
Students are familiar with various building matksia
Students knows about various building elementstheaid specifications
Students are familiar with types of masonry wonkd bonds used in construction
Students are capable of understanding building afahhave knowledge about building
rules, bye-laws and building elements
Students will have knowledge about Valuation olding and rent fixation

UNIT — |

Clay bricks: Brick clay, Preparation of bricks, Bgoof bricks, Dimensions of bricks, Weight
of bricks, Storing of bricks, Brick substitutes, a€sification of bricks, Tests for
bricks.Timber: Classification of trees, Structurk veood, seasoning and con-version of
timber, Market forms of timber, Defects of timbdmeatment of timber, Classification of
timber.

Glass: Manufacture and Classification, Treatmergla$s, Uses of glass, testing for quality,
Characteristics and Performance of glass, Glas®e.Rlastics: Classification of plastics,
Properties of plastics, Fabrication of plastic c&8, some plastics in common use,
Reinforced plastics.

UNIT-II
Cement: General, Manufacture of Portland cementdby process, Approximate oxide

composition limits of OPC, Bogue’s compounds, Hyidra of cement, heat of hydration,
structure of hydrated cement.

Types of Cements: Ordinary Portland cement, lovalalkement, Rapid hardening cement,
Sulphate resisting cement, Portland blast furnge ement, Portland pozzolana cement, air
entraining cement, white cement, hydro phobic ceémahwell cement, low heat Portland
cement.

UNIT-III

Building Rules and Bye-Laws: Zoning regulations;gRlations regarding layouts or sub-
divisions; Building regulations; Rules for spectgpe of buildings; Calculation of plinth,
floor and carpet area; Floor space index.
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Building Elements: Conventional signs; Guidelines $taircase planning; Guidelines for
selecting doors and windows; Terms used in the toacton of door and window;
Specifications for the drawing of door and window.

UNIT-IV

Analysis of Rates : Task or out — turn work; Labamd materials required for different
works; Rates of materials and labour; Preparindyaisaof rates for the following items of
work: i) Concrete ii) RCC Works iii) Brick work idoundation and super structure iv)
Plastering v) CC flooring vi) White washing.

PWD Accounts and Procedure of Works : Organizatbizngineering department; Work
charged establishment; Contract; Tender; Tenddcajotender Schedule; Earnest money;
Security money; Measurement book; Administrativgprapal; Technical sanction; Plinth
area; Floor Area; Carpet area; Approximate Estinfaliath area estimate; Revised Estimate;
Supplementary estimate.

UNIT =V

Valuation: Cost; Price & value; Methods of valuati@®ut goings; Depreciation; Methods for
Estimating cost depreciation; Valuation of building

Miscellaneous Topics : Gross income; Net incomeyrafgcvalue; Salvage value;
Obsolescence; Annuity; Capitalized value; Yearlpase; Life of structures; Sinking fund,;
Standard rent; Process of fixing standard rent;tlybwe.

LEARNING RESOURCES:

TEXT BOOKS:
Estimating & Costing in Civil Engineering by B.Nuffa; UBS Publishers &Distributors,
2010.
Building Materials by P.C. Vergese, 1st Edition,F2809.
Building construction by P.C. Vergese, 1st Editril, 2009.

REFERENCE BOOKS:
Engineering Materials by Rangawala, Charotar Puétions, Fortieth Edition: 2013
Building construction by BC Punmia et al., 10thtiofi, Laxmi Publications, 2008.
Building planning, designing and scheduling by Gimaran Singh, Standard book
House, 2006.

WEB REFERENCES:
http://nptel.iitm.ac.in/courses.php
http://freevideolectures.com/Course/86/Building-bfals-and-Construction
http://www.learnerstv.com/Free-Engineering-Videotlges-ltv053-Pagel.htm
http://bookmoving.com/register.php?ref=Building%2fiarials%20rangwala
http://bookmoving.com/book/building-materials_6%#hh
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CS 404 (A) JAVA PROGRAMMING

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives:

Understand the basic concepts and fundamentaliatibqn independent object oriented
language.

Demonstrate skills in writing programs using exaapt handling techniques and
multithreading.

Understand streams and efficient user interfacgydeschniques.

Course Outcomes:

Use the syntax and semantics of java programmimgulage and basic concepts of OOP.
Develop reusable programs using the concepts @ritaimce, polymorphism, interfaces
and packages.

Apply the concepts of Multithreading and Exceptioandling to develop efficient and
error free codes.

Demonstrate how the java program communicates tiwéttonsole and disk files using the
concept of streams.

Design event driven GUI and web related applicatiavhich mimic the real word
scenarios.

UNIT-I

Introduction: The History and Evolution of Java,@werview of Java.Data Types, Variables,
and Arrays: The primitive types, variables, typenasion and casting, Automatic Type
Promotion in Expressions, Arrays, Operators, Cdstatements.

Introducing Classes : Class fundamentals, Declahegobjects, Assigning Object Reference
Variables, Introducing Methods, Constructors, This keyword, Garbage Collection, the
finalize() Method.A Closer Look at Methods and Gks Overloading Methods, Using
objects as Parameters, Returning Objects, IntroduBiccess control, Understanding static
and final keywords, Nested and Inner Classes.

UNIT-II

Inheritance: Inheritance Basics, Using super, @rgatmultilevel Hierarchy, When
Constructors are executed, Method Overriding, Dyinavethod Dispatch, Using Abstract
Classes, using final with Inheritance.

Packages and Interfaces: Packages, Access Pratedtigporting Packages, Interfaces,
Default Interface Methods, Use static Methods inrderface.

UNIT-III

String Handling: String class, String Buffer cl&seption Handling: Fundamentals,
Exception types, Uncaught Exceptions, Using try eath, Multiple catch Clauses, Nested
try Statements, throw, throws, finally, Java’'s Binl Exceptions , Creating Your Own
Exception Subclasses.
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Multithreaded Programming : The Java Threaded Mo@leé Main Thread , Creating a
Thread, Creating Multiple Threads, Using is Alive@nd join(), Thread Priorities,
Synchronization, Inter Thread Communication.

UNIT-IV

I/O Basics: Streams, Byte streams, Character sgedeading Console Input, Writing
Console Output, Reading and Writing Files.

The Applet Class: Applet Basics, Applet ArchiteetuAn Applet Skeleton, Simple Applet
Display Methods, Requesting Repainting, The HTMLPAET Tag, Passing Parameters to
Applets.

UNIT-V

Event Handling: Two Event Handling Mechanisms, Thelegation Event Model, Event
Classes, The KeyEvent Class, Sources of EventsntBustener Interfaces, Using The
Delegation Event Model, Adapter Classes.

Introducing the AWT: Working with Windows, Graphiesd Text, Using AWT Controls,
Layout Managers and Menus.

LEARNING RESOURCES:

TEXT BOOKS:

Java The Complete Reference 9th Edition, Herberhild¢c Mc Graw Hill
Education(India) Private Limited, New Delhi.

REFERENCE BOOKS:

Java How to Program, Sixth Edition, H.M.Dietel aad.Dietel, Pearson Education/PHI.
Introduction to Java programming, By Y.Daniel Ligdgarson Publication.
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CS 404(B) DATABASE MANAGEMENT SYSTEMS

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives:

To understand the fundamental concepts, histopeedpectives, current trends, structures,
operations and functions of different componentBatabases.

To understand the types of integrity constraintsa irelational database system and the
concepts of SQL to create and access the database.

To understand basic concepts of ER model and dsgabasign using normalization
process.

To understand concurrency, Recovery techniques.

Course Outcomes:

An understanding of basic concepts and use of vanatabase systems.
An ability to enforce integrity constraints to mtaim validity & accuracy.
An ability to write relational expressions for theeries.

An ability to design and develop a database usorgalization theory.
An ability to use different concurrency control a@dcovery techniques.

UNIT- |

Databases and Database Users: Introduction - Ampbea- Characteristics of the Database
Approach - Actors on the Scene - Workers behindSbene - Advantages of Using the
DBMS Approach.

Database System Concepts and Architecture: Dataelo8chemas, and Instances - Three-
Schema Architecture and Data Independence - Daabasguages and Interfaces - The
Database System Environment - Centralized and €8ernver Architectures for DBMSs

UNIT- I

Data Modeling Using the Entity-Relationship (ER) dé&r Using High- Level Conceptual
Data Models for Database Design - An Example Dal#gplication - Entity Types, Entity
Sets, Attributes, and Keys - Relationship Typeslafmship Sets, Roles, and Structural
Constraints - Weak Entity Types

The Relational Data Model and Relational Databases@aints: Relational Model Concepts
- Relational Model Constraints and Relational Datsb Schemas - Update Operations,
Transactions, and Dealing with Constraint Violason

UNIT-III

SQL-99: Schema Definition, Constraints, Queriesl diews: SQL Data Definition and Data
Types - Specifying Constraints in SQL - Schema @b&Btatements in SQL.

Basic Queries in SQL — More Complex SQL QuerieBISERT, DELETE, and UPDATE
Statements in SQL - Views (Virtual Tables) in SQL.
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UNIT- IV

Functional Dependencies and Normalization for Ratal Databases: Informal Design
Guidelines for Relation Schemas - Functional Depantks - Normal Forms Based on
Primary Keys - General Definitions of Second andrdMNormal Forms, Boyce-Codd
Normal Form.

Introduction to Transaction Processing Concepts Eneory: Introduction to Transaction
Processing - Transaction and System Concepts -rdbésiProperties of Transactions —
Characterizing Schedules Based on Recoverabilityar&terizing Schedules Based on
serializability.

UNIT -V

Concurrency Control Techniques: Two-Phase Lockieghhiques for Concurrency Control -
Concurrency Control Based on Timestamp Ordering.

Database Recovery Techniques: Recovery ConceptecevRry Techniques Based on
Deferred Update - Recovery Techniques Based on tateUpdate - Shadow Paging.

LEARNING RESOURCES:

TEXT BOOK:

Fundamentals of Database Systems, Ramez ElmasrShahKanth B.Navate Pearson
Education, 5th edition.

REFERENCE BOOKS:

Introduction to Database Systems, C.J.Date PeaEshrcation.
Data Base Management Systems, Raghurama Krishnalmandes Gehrke, TATA

McGrawHlill, 3r Edition.

Data base System Concepts, Abraham SilberschatzmyfeKorth, McGraw hill, g'
edition.
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EC 404(A) APPLIED ELECTRONICS

Lectures: 4 Periods / we Sessional Marks40
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

COURSE OBJECTIVES:

To understand about various modern electronic syste

To provide clear explanation of the operation o¢ftla¢ important electronic devices and
systems available.

To know about modern audio and video systems.

To know about various Telecommunication Systems.

COURSE OUTCOMES:

Able to understand the working, types and applcetiof microphones and loudspeakers.

Able to understand the features of commercial, tteesound recording and colour TV
standards

Able to understand the working of various electcosystems, telecommunication and
switching systems.

Able to understand the working of various apploasi like digital clocks, fiber optics,
microprocessor and mobile radio systems.

Able to understand consumer electronic equipmedtsgatems like washing machines

UNIT -I

Microphones: Characteristics of microphones, Tygearbon microphones, moving coll
microphones, ribbon microphones, electret microgison and wireless
microphones.Headphones: Headphones and Headspets dfyheadphones.

Loud Speakers: Ideal loudspeaker, Types: Crystadidpeaker, electrostatic loudspeaker,
permanent magnet loudspeaker, High frequency laadsrs: Horn type tweeters,
Equalizers and Mixers.

UNIT -1l

Commercial Sound: Recording, manual synthesizeogrammed synthesizer, public
address systems, speaker matching systems, PArsydtaracteristics. Theatre Sound
System,

Color TV standards and Systems: Primary and secgndalors, Luminance signal,
Chrominance signal, color TV camera tube, color pi¢ture tube, NTSC system PAL
system SECAM system.
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UNIT - 11l

Audio systems, Video Systems, Remote Controls, Naddun Techniques, Carrier Systems,
Telecommunication Systems: telephone receivers famisets, signalling-CCITT NO7,
modes of operation, Switching Systems: principlegReslay and cross bar switching, PBX
switching, stored program control.

UNIT - IV

Fiber Optics, Data Services, digital clocks, micom@ssor, microcontroller, Mobile radio
systems: wireless local loop (WLL), role of WLL,dia paging service, digital cellular
block diagram, establishing a call, Fascimile (FAX)

UNIT -V

IN-CAR Computers: Electronic ignition, electronicgnition lock system, ABS,
Electronically controlled suspension (ECS), instemtrnpannel display, air-bag system.

Washing machines: Electronic controller for washimgchine, washing machine hardware,
washing cycle, software and hardware developmefrtgeration systems.
LEARNING RESOURCES:

TEXT BOOK:

S.P.Bali-Consumer Electronics-Pearson EducationBNS 9788131717592, first
impression-2008.

REFERENCE BOOKS:

Philip Herbert Hoff -Consumer Electronics for Engers -Cambridge University Press
(July 28, 1998),ISBN-10: 0521582075

Ronald K.Jurgen -Digital Consumer Electronics Haadk -(Editor) by McGraw Hill
Professional Publishing, 1997. ISBN-10: 0070341435

WEB RESOURCES:

http://www.newagepublishers.com/samplechapter/09qk
http://www.bits-pilani.ac.in:12354/qp1-9-10/EEE_GAB51_C 2009 1.pdf
http://nptel.iitm.ac.in
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EC404 (B) BASIC COMMUNICATION

Lectures: 4 Periods / week Sessional Marks: ¢
Semester End Exam Mark$C
Semester End Exar@ hours Credits: 3

COURSE OBJECTIVES:

To understand an overview of communication systems.

To understand the modulation technique, need ofutatidn, Amplitude modulation.
To understand fundamentals of digital communication

To understand broadband communication systems aledi$ion fundamentals.

COURSE OUTCOMES:

Able to understand transmission of analog signsilsguamplitude modulation.

Able to understand transmission of digital sigriateugh PCM, PAM, PPM and DELTA
Modulation techniques

Able to know about various Broad band communicasigstems.

Able to know about the monochrome and colour Tsiewi fundamentals.

Able to know about Optical communication systems.

UNIT - |

Communications: Communications systems, Informaflwansmitter, Channel, noise,
Receiver, Modulation, Description, Need for modiolat Bandwidth Requirements.
Amplitude Modulation: Amplitude Modulation Theoryrequency spectrum of the AM

wave, Representation of AM, Power relations inAhewave, Generation of AM, Basic
requirements, comparison of levels, Grid modulaleds C amplifier, Plat modulated class C
amplifier, Modulated transistor amplifiers.

UNIT - I

DIGITAL COMMUNICATIONS

Digital Communications: Digital Technology, Digitdundamentals, sampling theorem,
aliasing effect, pulse amplitude modulation (PANnchronization in PAM systems, pulse
time modulation, spectra of PDM and PPM systemsmiehts of pulse code modulation
(PCM), sampling and quantization, encoding, regasir, decoding, DPCM, delta
modulation.

UNIT - I

Broadband Communications Systems: Multiplexing,gEency division multiplex, Time —
division multiplex, Short and Medium Haul Systen@®o-axial Cables, Fiber optic links,
Microwave links, Long Haul Systems: Satellite Conmications, Elements of Long-Distance
Telephony, Routing codes and signalling systemdeph®ne exchanges (switches) and
routing.
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UNIT - IV

FUNDAMENTALS OF TELEVISION

Television Fundamentals: TV transmitter and reasiveynchronization, image continuity,

interlaced scanning, flicker, picture resolutioarihontal and vertical sync details, number of
scanning lines, scanning sequence details.

Essentials of colour television: colour perceptidiree colour theory, luminance, hue,
saturation, colour difference signals.

UNIT -V

OPTICAL COMMUNICATIONS

History and development, nature of light: reflentiorefraction, dispersion, diffraction,
absorption, scattering, Optical fiber losses, fitanles, types of fibers.

LEARNING RESOURCES:

TEXT BOOKS:
George Kennedy-Electronic Communication Systems WaGraw-Hill Publishing , §1
Edition,2011 (Unit -1,3, 5) nd
Simon HykinS, Communication Systems,Eition-reprint 2010. (Unit -2)

R.R. Gulati -Modern Television Practice — Princgldechnology and Service- New Age
International Publication, 2009.(Unit - 4)

REFERENCE BOOKS:

Simon HykinS-Introduction to Analog and Digital Goomication. 2007

John M Senior — Optical Fiber Communications — Apiint of Pearson Education-rds
Edition- 2009.

WEB RESOURCES:

http://web.engr.oregonstate.edu/~magana/ECE461iB6a&x.htm

http://www.ensc.sfu.ca/~jiel/courses/327/index.html
http://www.ece.utah.edu/~npatwari/ece5520/lecturpdt
http://nptel.iitm.ac.in/syllabus/syllabus.php?sujd=117105077
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EE 404(A)NON-CONVENTIONAL ENERGY SOURCES

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives:

To know the depletion rate of conventional energources and importance of renewable
energy resources.

To know the importance of Energy Storage Devices.

To know alternate viable energy sources to meegtieegy requirements.

To discuss about solar energy, wind energy, tidergy and geothermal energy as
alternate resources.

Course Outcomes:

Upon successful completion of the course, the stindl be able to:
Know the national scene of energy production, zdtion, consumption and energy
storage systems.
Understand about the basics of solar energy, ¢dole& generation of electricity from
solar energy &photovoltaic’s.
Understand the assessment of wind energy potewiiad, turbines and wind generators.
Know about ocean energy, temperature differencesigiples, extraction of energy from
waves.
Understand about geothermal, types & how biogapragluced & digester for power
generation.

UNIT - |

Principle of Renewable Energy: Comparison of reri@@&and conventional energy sources -
Ultimate energy sources - natural energy currentearth - primary supply to end use -
Spaghetti & Pie diagrams - energy planning - eneffigiency and management.

Energy Storage Systems: Pumped Hydro- Compressestaage-Energy storage by fly
wheels-Electrical battery storage-Thermal sen®hlergy storage-Latent heat energy storage.

UNIT =1l

Solar Energy: Extra terrestrial solar radiationerréstrial solar radiation - solar thermal
conversion-solar thermal central receiver systé&osar pond, Distributed systems.

Photovoltaic’s: Photovoltaic energy conversion dasocell- Construction- conversion
efficiency & output-VI characteristics.

UNIT — 11
Wind energy: Planetary and local winds - verticatand horizontal axis wind mills.

Principles of wind power: maximum power — actuaWwpo - wind turbine operation -
electrical generator.

UNIT = IV
Energy from Oceans: Ocean temperature differenpagaciples of OTEC plant operations.
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Wave energy: devices for energy extraction - tidgisnple single pool tidal system, two pool
tidal system.

UNIT-V
Geothermal Energy: Origin and types: Hydrotherr@ap-pressurized & Petro thermal.

Bio fuels: Classification — direct combustion fogah and electricity generator - anaerobic
digestion for biogas - biogas digester - power gginmn.

LEARNING RESOURCES

TEXT BOOKS

JohnTwidell& Toney Weir, Renewable Energy Soul€&s;,.N. Spon. (Unit — 1,5)
EL-Wakil, Power Plant Technology, McGraw-Hill Putdtions. (Unit — 2,3)
G.D.Rai, Non-Conventional Energy Sources, KhannaiBters.(Unit — 4,5)

REFERENCE BOOKS

Abbasi & Abbasi, Renewable Energy Sources Theiraanpn global warming and
pollution by —PHI.

WEB REFERENCES:

http://www.tn.gov.in/spc/tenthplan/CH_11_2.PD
http://bieap.gov.in/Nonconventionalenergysources
http://www.em-ea.org/Guide%20Books/book4/4.12 App#82A0Non%20conventional
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EE 404(B) UTILIZATION OF ELECTRICAL ENERGY

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives:

To know about the different types of lamps & ligigtischemes.

To know about the different types electric heatmgthods.

To know the design heating elements such as fusreog ovens.

To know to utilize the electrical energy for protdan of heat and welding process.
To provide specific knowledge on Principles andrabteristics of storage batteries.

Course Outcomes:

Upon successful completion of the course, the siig@l be able:
To give the overall idea for the different typedarhps & lighting schemes.
To know about the different types electric heatimgthods.
To know the designing of heat elements such asbasmand ovens.
To know how to utilize the electrical energy fooguction of heat and welding process.
To gain knowledge on principles and characterisifcstorage batteries.

UNIT -1

lllumination:
Introduction- terms used in illumination-laws dtihination-Square law methods of
calculation.

Gas discharge lamps - Fluorescent lamps - Arc lankjlament lamps -Comparison between
filament and fluorescent lamps.

UNIT -1l

Lighting schemes & Introduction to Electric heating
Factory lighting - flood lighting and street lighgj-design of lighting schemes-introduction to
Compact Fluorescent Lamps.

Introduction-Modes of heat transfer - Stefan's @hassification of electric heating methods

UNIT -1l

Electric Heating element Design and types of fuesac
Design of heating element -Construction and workihdifferent types of induction furnaces
-resistance furnace - arc furnaces.

Dielectric heating, Dipole formation, generationdadlectric heat and applications.

UNIT = IV

Welding: Introduction- Types of welding - resistarand arc welding -Characteristics of
Carbon and metallic arc welding — comparison, wejdiquipment.

Requirements of good weld, comparisons of A.C ar@ Weld(Excluding electronic
controls)

B.Tech./Chemical Engineering/2016-1742



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

UNIT - V Storage

batteries:

Types of cells. Lead acid cell, Nickel Iron cellh&nical changes during charging and
discharging. Applications-rating-classification-argil and wet cells.

Methods of charging & common troubles: Charging amscharging of lead acid cells,-
methods of charging lead acid batteries-over digghg common troubles with lead acid
batteries and remedies-Nickel cadmium batteries.

LEARNING RESOURCES:

TEXT BOOKS:
J.B. Gupta, Utilization Electric Power and Electricaction, Katson books publishers,
Tenth Edition, 2012. (Unit-1,2,3,4)
Utilization, generation & conservation of electricanergy by Sunil S Rao, Khanna
publishers, Sixth Edition, 2005. (Unit-5)

REFERENCE BOOKS:
Partab H, Art and Science of Utilization of Elecal Energy, Dhanpat Rai and Sons,
New Delhi, Second Edition,2009.
R.K.Rajput, Utilization of Electric Power, Laxmi lgications Private Limited, Second
Edition, 2013.
G.C.Garg —Utilization of Electric Power and TraatioKanna publishers, Ninth Edition,
2014.

WEB RESOURCES:
http://nptel.iitm.ac.in/video.php?subjectld=1081@%0
http://web.mit.edu/lien hard/www/ahttv201.pdf..
http://www.comp-as.com/pdf/Article03.pdf.
www.srmuniv.ac.in/downloads/welding.doc.
http://www.freesunpower.com/batteries.php.
http://www.trifield.com/content/fixing-common-stagiroblems/
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IT 404(A)SOFTWARE ENGINEERING

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hours Credits : ¢

Course Objectives

At the end of the course the students will understa
Basic concepts on Software Engineering methodgeatices.
Software Process Models and Software Developmdatdycle.
Requirements analysis and design of software dpueot.
Software Development life cycle for Web app.

Course Outcomes

At the end of the course the students will be &ble
Identify, formulate, and solve Software Engineenmgblems.
Elicit, analyze and specify software requirements/arious stakeholders.
Familiar with Design, development, deployment araintenance of a software project.
Familiar with Architecture design and User Intedatesign
Apply software engineering paradigms to web apps.

UNIT-I

Introduction to Software Engineering: The EvolvilRple of Software, Software, the
Changing Nature of Software, Legacy Software, SafeAMyths.

A Generic View of Process: Software Engineering L&yered Technology, A Process
Framework, The CMMI, Personal and Team Process Mode

UNIT-II

Process Models: The Waterfall Model, IncrementadcBss Models, Evolutionary, Agile
Process Model.

Software Engineering Practice: Software Engineefffngctice, Communication Practices,
Planning Practices, Modeling Practices, Constradficactice, Deployment.

UNIT -llI

Requirements Engineering: A Bridge To Design andnsfwoiction, Requirements

Engineering Tasks, Initiating the Requirements Begring Process, Eliciting Requirements,
Developing Use-cases, Building the Analysis Modigtgotiating Requirements, Validating

Requirements.

Design Engineering: Design within the Context oft®are Engineering, Design Process and
Design Quality, Design Concepts, The Design Model.

UNIT -IV

Creating An Architectural Design: Software Architee, Data Design, Architectural Styles
and Patterns, Architectural Design.

Performing User Interface Design: The Golden Rulésgr Interface Analysis and Design,
Interface Analysis, Interface Design Steps, De&galuation.
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UNIT -V
Initiating A Webapp Project: Formulating Web-Baseystems, Planning for Web
Engineering projects

Analysis For Webapps: Requirements Analysis for Afgis, Analysis Model for WebApps,
The Content Model, The Interaction Model.

LEARNING RESOURCES:

TEXTBOOKS:

Roger S.Pressman, Software Engineering- A Prangtis Approach, tg
Edition, McGraw- Hill International, 2009.

REFERENCE BOOKS:

lan Sommerville, Software Engineering] Edition, Pearson Education, 2014.
Carlo Ghezzi, Mehdi Jazayeri, Dino Mandrioli, Fumdantals of Software

Engineering, 3 Edition, PHI,2002.
RajibMall, Fundamentals of Software Englneerlng Bdition, PHI, 2013.
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IT 404(B) WEB TECHNOLOGIES

Lectures: 4 Periods / week Sessional Marks: ¢
Semester End Exam Mark$C
Semester End Exar hours Credits: 3

Course Objectives
At the end of the course the students will understa
Basic technologies to develop web documents.
Design web pages with css and apply scripting tb eecuments.
Design dynamic web pages with javascript.
Concepts of xml.
Concepts of php and database access.

Course Outcomes
At the end of the course the students will be &ble
Apply technologies to develop web documents.
Design web pages with css and apply scripting tb acuments.
Create dynamic web pages with javascript.
Create valid and well-formed xml documents.
Write server side scripts with php and databasesacc

UNIT -1

Fundamentals: A Brief introduction to the Intern€he World Wide Web, Web Browsers,
Web Servers, Uniform Resource Locators, Multipuepdsternet Mail Extensions, The
HTTP.

Introduction to XHTML: Origins and evolution of HTM and XHTML,Basic Syntax,
Standard XHTML, Document structures, Basic Textkapr images, hypertext links, lists,
tables, forms, frames, syntactic differences betvidEML & XHTML.

UNIT -1l

Cascading Style Sheets (CSS): introduction, levkftyle sheets, style specification formats,
selector forms, property value forms, font promestilist properties, color, alignment text,
The Box model, Background images, the span anthdw.

The Basics of JavaScript: Overview of JavaScrifiijeCt orientation and JavaScript, General
Syntactic characteristics, primitives, operationd axpressions, Screen output and keyboard
input, control statements.

UNIT -1l

JavaScript: Object creation and modification, Asialyunctions, An Example, Constructors,
Pattern matching using regular expressions, Emaossripts.

JavaScript and HTML Documents: The JavaScript Ex@cluEnvironment, The Document
Object Model, Element accessing in JavaScript, Bvand Event Handling, Handling Events
from Body elements, Handling events from Buttonmedats, Handling Events from Text
boxes and password elements, The DOM 2 Event mddelNavigator object.
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UNIT = IV

Dynamic Documents with JavaScript: Introductiongerént Passing,Moving Elements,
Element Visibility, Changing colors and Fonts, Dgmna Content, Stacking Elements,
Locating the mouse cursor, Reacting to mouse clilkky movement of elements, dragging
and dropping elements.

Introduction to XML: Introduction, The syntax of XM XML document structure,
Document Type Definition, Namespaces, XML Schermasplaying Raw XML documents,
displaying XML documents with CSS, XSLT Style slseet

UNIT-V

Introduction To PHP: Origins and uses of PHP, Owsvwof PHP, General Syntactic
Characteristics, primitives, Operations and Expoess Output, Control Statements, Arrays,
Functions, Pattern Matching, Form Handling.

Database Access through the web: Relational Datab#@s Introduction to the Structured
Query Language, The MYSQL Database System, Datahasess with PHP and MYSQL.

LEARNING RESOURCES:

TEXT BOOK:
1. Robert W. Sebesta, Programming the World Wide, We Pearson Education.
REFERENCE BOOKS:

Harvey M. Deitel and Paul J. Deitel, Internet & VitlbWide Web How to Program, 5/e,
Pearson Education.

Jeffrey C. Jackson Web Technologies - A Computen&e Perspective, Pearson
Education, cht Edition.

Jason Cranford Teague, Visual Quick Start Guide ,CBSTML & AJAX, Pearson
Education, 4 Edition.

WEB REFERENCES:

www.wikipedia.com
www.w3schools.com
http://nptel.iitm.ac.in
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ME404(A) ROBOTICS

Lectures: 4 Periods / week Sessional Marks: 40
Semester End Exam Mark$0
Semester End Exar hours Credits: 3

Course Objectives

To provide an introduction to Robotics and Automatincluding robot classification,
design and selection, analysis and applicatiomsdustry.

To provide information on various types of end etibes, their design, interfacing and
selection.

To provide the details of operations for a varigtgensory devices that are used on robot,
the meaning of sensing, classification of sensbat tmeasure position, velocity &
acceleration of robot joint.

The goal of the course is to familiarize the stugewith the basic concepts of
transformations performed by robot.

Familiarize students to perform kinematics and &ndnowledge on programming of
robots.

Course Outcomes:

At the end of the course, students will be famitiad in basic components of robotics,
classification of robots and their applications.

They will have knowledge on types of robot grippetheir usage and design
considerations.

They attain knowledge on various types of sensexyags their working and applications.
Students will apply basic transformations relatethe movement of manipulator.

An ability to design a robot mechanism to meet kiagcs requirements and to write
simple programs.

UNIT - |

Basics of Robot: Introduction to Robotics, majompmnent of a robot, robotic like devices,
classification of robots - Classification by cooradie system and by control method,
Specifications of robots, fixed versus flexible@uttion.

Applications of robot: Economic analysis, Robot laggtions in Material Handling,
Processing and assembly.

UNIT - 1I

Robot End Effectors: Introduction, end effectorgeifacing, types of end effectors, grippers
and tools.

Selection: Selection and Design Considerationsnof &fectors, Remote Centre Compliance
device.
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UNIT - 1l

Robotic Sensory Devices:

Position Sensors: Objective, Non-optical positioensors - potentiometers, synchros,
inductocyn, optical position sensors — opto intetews, optical encoders (absolute &
incremental).

Proximity Sensors: Contact type, non-contact typeddctive, capacitive proximity sensors,
optical proximity sensor, and scanning laser praisensor.

UNIT - IV

Touch and Slip Sensors: Proximity rod & photo detetactile sensor, slip sensors - Forced
oscillation slip sensor, interrupted type slip s#Bs

Transformations: Objectives, homogenous coordinai@sic transformation operations, fixed
angle representation, Euler angle representation.

UNIT -V

Forward Kinematics: Forward solution — Denavit lealierg procedure.Simple problems
involving 2 and 3 DOF manipulators, SCARA manipatat

Robot Programming: Robot programming Languages -L VAogramming — Motion
Commands, Sensor Commands, End effecter commamdiS§iaple programs.

LEARNING RESOURCES

TEXT BOOKS:

Robotic Engineering by Richard D.Klafter, Prentide}l of India Pvt Ltd, 2010.
Industrial Robotics by Mikell P. Groover, Tata M&sr-Hill Int. Edition 2, 2012.

Robotics and Control, R.K. Mittal and 1.J. NagaraliMH, 2005[4 UNIT- itchapter].

REFERENCE BOOKS:

Introduction to Robotics: Mechanics And ControlhdoJ.Craig 3rd Edition, Pearson,
2008.

Robotics: Control, Sensing, Vision, and Intelligenk. S. Fu, R. C. Gonzales, and C. S.
G. Lee, Tata McGraw-Hill, NY, 2008.

Introduction to Robotics: Analysis, Systems, Agpilins, Saeed B. Niku, Prentice Hall,
NJ, 2010.

WEB REFERENCES:

http://nptel.iitm.ac.in/courses.php?branch=Mechaatic
http://academicearth.org/courses/introduction-tdaticsVideo references.
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ME 404(B) OPERATIONS RESEARCH

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hours Credits : 3

Course Objectives:

Grasp the methodology of OR problem solving andnidate linear programming
problem.

Develop formulation skills in transportation modafed finding solutions

Understand the basics in the field of game theadyassignment problems

Be able to know how project management technigeds in planning and scheduling a
project.

Be able to know the basics of dynamic programmimdysamulation.

Course Outcomes:

Recognize the importance and value of Operatiorse&eh and linear programming in
solving practical problems in industry

Interpret the transportation models' solutions anfér solutions to the real-world
problems.

Recognize and solve game theory and assignmenieptsb

Gain knowledge of drawing project networks for giitative analysis of projects

Know when simulation and dynamic programming camjglied in real world problems.

UNIT - |

Linear Programming : Definition and Scope of Opers&t Research, Mathematical
formulation of the problem, graphical method, Siexpinethod, artificial basis technique,
dual Simplex method. Degeneracy, alternative optimabounded solution, infeasible
solution.

UNIT - I

Transportation Problem: Introduction to the prohbld® formulation of a transportation
problem. Basic feasible solution by north-west eornrmethod, Vogel's approximation
method, least cost method. Finding optimal solutitp MODI method, degeneracy,
unbalanced transportation problem and Maximizaitiomansportation model.

UNIT - I

Assignment Problem: One to one assignment probleptimal solutions, unbalanced
assignment matrix, travelling sales man problemximaation in A.P.

Theory of Games: Introduction, rectangular two pergero sum games, solution of
rectangular games in terms of mixed strategiesitisol of 2x2 games without saddle point,
concept of dominance to reduce the given matrigp@ical method for 2xn and nx2 games.

UNIT - IV

Project Planning through Networks: Introduction,sBasteps in PERT/CPM techniques,
Network diagram representation, Rules of drawintyvoek diagram, Fulkerson's rule, Time
estimates and Critical path in network analysi®at$, Project evaluation and review
technique, Application areas of PERT/CPM techniques
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UNIT -V

Dynamic Programming: Introduction, Characteristié<D.P. model, the recursive equation
approach, Computational Procedure in dynamic Progniag, solution of an L.P. by D.P

Simulation: Introduction, Monte-Carlo Simulationpg@lication to Inventory Control,
Application to Queuing Problems

LEARNING RESOURCES

TEXT BOOKS:
Operations Research - S.D. Sharma, Kedarnath Ramfa&to, 2008.
Operations Research - Theory and Applications,Jitar®a, Macmillan Publications
India Ltd, 2013

REFERENCEBOOKS

Operations Research - H.A. Taha , Pearson , 7thidtdiJune 2002.
Introduction to Operations Research - Hiller andb&rman, MGH, 7th Edition, 2002.

WEB REFERENCES:

http://www2.informs.org/Resources

http://www.mit.edu/~orc

http://www.ieor.columbia.edu
http://www.universalteacherpublications.com/uniweks/or/Ch1/origin.htm
http://www.wolfram.com/solutions/OperationsResearch
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CH 405: PROCESS MODELLING AND SIMULATION

Lectures: 4 Periods / week Sessional Marks: ¢
Semester End Exam Mark 60
Semester End Exam: 3 hrs Credits: 3

Course Objectives:

To understand cause-effect relationships of prasestchemical industry.

To understand the fundamental relationships of masat and momentum transfer
interaction in chemical processes.

To provide the knowledge to develop mathematicall@for batch reactors, Flash drum,
and ideal binary distillation columns.

To provide an overview of numerical methods usedémnputer simulation.

To provide an overview of computer simulation.

Course Outcomes:

To analyze processes in terms of their fundamdnaalsport rates and thermodynamic
equilibria.

To develop mass and energy balance equations faimoous stirred tank reactors, two
heated tanks and gas phase pressurised CSTR.

To develop mathematical models for batch reactashfdrum and ideal binary distillation
columns.

To use the appropriate numerical methods to sdigenbn linear algebraic, ordinary and
partial differential equations.

To develop simulation algorithms for various cheshengineering systems.

UNIT -1

Mathematical models for chemical engineering systeimroduction, Use of mathematical
models, Principles of formulation, Fundamental lav@ontinuity equation and Energy
equation.

Equations of motion, Transport equations, Equatairstate, Equilibrium, Chemical kinetics.

UNIT -1l

Examples of mathematical models of chemical engingesystems: Introduction, Series of
isothermal, constant hold up CSTRs.CSTRs with béihold-ups.

Two heated tanks, Gas phase pressurized CSTR,Ntreisnal CSTR.

UNIT — 11
Modeling of Single component vaporizer, Multicompabflash drum, pH systems.

Modeling of Batch reactor, Reactor with mass transkdeal binary distillation and Batch
distillation with holdup.

UNIT - IV

Methods for solving non-linear equations: Interddalving method, Newton-Raphson
method, False Position method, Wegstein method. é¥igad integration of ordinary
differential equations: Euler Algorithm and Rungatta (Fourth-Order) methods.
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General Concepts of Simulation for Process Desigmoduction, modular approaches to
process simulation- sequential modular approachulsatneous modular approach, equation
solving approach, tearing. (Text Book 2)

UNIT -V

Simulation examples: Gravity flow tank, Three CSTiRseries with constant hold-up, Three
CSTRs in series with variable hold-up.

Simulation of Non-isothermal CSTR, Batch reactat Bmary distillation column.
LEARNING RESOURCES

TEXT BOOK:

Process Modeling Simulation and Control for Cherhi€agineers by W.L.Luyben, 2nd
edition, McGraw Hill (1990).
Chemical Process Computations by Raghu Raman, iBts&pplied Science

REFERENCE BOOKS: g
Process Modeling and Simulation by R.W.Gaikwad 8md Dhirendra, 7) edition,
Central Techno Publications (2006).

Chemical Process Modeling and Computer Simulatigkmiya K. Jana, Qd
edition,PHI(2011).

Computational methods for process simulation by ®V. Ramirez, Bd edition,
Betterworthus series in Chemical Engineering(1998).

B.Tech./Chemical Engineering/2016-1753



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Elective-IV
CH 406(A): COMPUTER AIDED PROCESS ENGINEERING

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:
1 The main objective of the Chapter deals with threnfdation development,
Manufacturing used and evaluation of solid Dosagms.
The Scope and objective of the chapter deals wlil formulation development,
manufacturing used and evaluation of monophasic Rhasic liquid dosage forms.
The Scope and objective of the chapter deals viighformulation aspects, production
facilities required, manufacturing of sterile prothi
The Scope and objective of the chapter deals Wehfarmulation aspects, manufacturing
and evaluation of semisolid preparations.
The Scope and objective of the chapter deals \w&hdrmulation aspects, Types of
propellants, manufacturing and evaluation of adsoso

Course outcomes:
Upon completion of the unit the student shall bke & understand the principle involved in
formulation of solid dosage forms, Preparation Brdluation of Tablets and Capsules.
Upon completion of the unit the student shall bke &b understand the principle involved
in formulation of, preparation and evaluation oiusions, suspensions and emulsions.

Upon completion of the unit the student shall béeab understand the formulation
aspects, production facilities required, manufastuand evaluation of sterile products
Upon completion of the unit the student shall bie & understand the manufacturing and
evaluation of semisolid preparations.

Upon completion of the unit the student shall bie & understand the manufacturing and
evaluation of semisolid preparations.

UNIT |

Tablets: Definition, Advantages, Disadvantages,eBypf tablets, Formulation requirements,
Formulation, Manufacturing, Equipments used andityueontrol tests of tablets.

Capsules: Definition, Advantages, Disadvantagesnbtation, Manufacturing, Equipments
used and quality control tests of Hard & Soft galaapsules..

UNIT Il

Monophasic Liquid Dosage forms: Formulation, Mawrtifieing equipment used and
evaluation of solutions.

Biphasic Liquid Dosage forms: Formulation, Manufaictg equipment used and evaluation
of Suspensions and emulsions.

UNIT Il

Parenterals: Definition, Formulation aspects, pobida facilities, layout, manufacturing and
quality control of parenterals.

B.Tech./Chemical Engineering/2016-1754



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Ophthalmic preparations: Definition, types, ideadjuirements, formulations aspects of eye
drops & Eye Lotions.

UNIT IV

Ointments, Creams and Pastes: Definition, Typesases used, formulation, manufacturing
process, equipment used and evaluation of Ointméneéams and Pastes.

Jellies: Definition, formulation requirement manctizring process and equipment for Jellies.

UNIT V

Pharmaceutical Aerosols: study of the Propellaptsciples, formulation, manufacturing
process and filling equipments and evaluation fero&ols.

Pilot plant scale-up techniques used in pharmazagutmanufacturing: Pilot plant:
Technology transfer from R&D to pilot plant to gilscale considerations of steps involved
with manufacture (design, facility, equipment sateg of tablets, capsules, suspensions,
emulsions & semisolids

LEARNING RESOURCES

TEXT BOOKS:

Industrial pharmacy by Libermann & Lachmartlr,] Edition.
The science and practice of pharmaceutical dosagad by ME Alton réd Edition

REFERENCE BOOKS:

Pharmaceutical Sciences by Remington’s‘?’,t Edition.
Modern pharmaceutics by Banker & Rhodes, Elition
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CH 406 (B) INDUSTRIAL PHARMACY

Lectures: 4Periods / week Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

Able to Understand an industrial pharmacist positigth a pharmaceutical company to
conduct research and develop drugs by using kn@eleflbiomedical sciences

Able to understand collaborating with health canafgssionals.

Develop the student’s ability to determine the ddagivery designs for the future and the
ability to meet these needs.

Provide a focus on industrial pharmacy and drugadesdesign that will provide a
competitive edge in the pharmaceutical industrynairket

Provides a good manufacturing of the conceptsnigaes and applications of production
and operation management.

Course Outcomes:

Development of the ability to integrate pharmaamaltskills in pharmaceutical production
processes.

Exposure to pharmaceutical pre formulation and pecodevelopment.

Development of skills in management skills pertagnio industrial pharmacy

Ethical and behavioural skills.

The student shall be able to Use laboratory saaéyation equipments and Communicate
of laboratory results.

UNIT -

Formulation development of Solid dosage forms: &&blAdvances in materials, process,
equipment and production of tablet and tablet oggtiechnology.

Capsules: Advances in materials, process, equiparehproduction of Hard and soft gelatin
capsules.

UNIT - 1I

Formulation development of Liquid dosage forms: Meimasic Liquid Dosage forms:
Advances in materials, process, equipment and Hation of Monophasic liquid dosage
forms.

Biphasic Liquid Dosage forms: Advances in matefiptecess, equipment and Formulation
of Biphasic liquid dosage forms including Multided Micro emulsions.

UNIT - I

Formulation development of sterile dosage formseRarals: Advances in materials and
production techniques, filling machines, sterilgeand layout for production of parenterals.

Ophthalmic preparations: Advances in materials@oduction techniques, filling machines
and sterilizers, for production of eye drops &E\aians.
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UNIT - IV

Formulation development of Semisolid dosage form$Plarmaceutical Aerosols: Semi-
solids : study of the principles, formulation, mé&auaiuring process and equipment for
semisolid dosage forms.

Pharmaceutical Aerosols: study of the Propellepts)ciples, formulation, manufacturing
process and filling equipments for Aerosols.

UNIT V

Pilot plant scale-up techniques used in pharmazautmanufacturing: Pilot plant:
Technology transfer from R&D to pilot plant to gilscale considerations of steps involved
with manufacture (design, facility, equipment seteg of tablets, capsules, suspensions,
emulsions & semisolids.

Scale up: Importance, Scale up process-size raufyctnixing, blending, granulation,
compression, coating involved in tablets, caps&léquid-liquid mixing.

LEARNING RESOURCES

TEXT BOOKS:

Libermann & Lachman, The Theory and Practice olistdal Pharmacy.
ME Alton, The Science and Practice of Pharmacelbosage forms.

REFERENCES
BioPharmaceutics and Pharmacokinetics, D.M. Branaastkd Sunil B. Jaiswal.
Banker, Modern Pharmaceutics.
Remington’s Pharmaceutical Sciences
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CH 406 (C)NATURAL GAS PRODUCTION AND APPLICATIONS

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

Gain basic knowledge of NG and its prospective.

Different processes, transportation and storadéatdiral gas (NG).
Learn different liquification technologies of NG.

Have knowledge on different functional units oneigmg terminals
Production and Utilization of NG

Course Outcomes:

Have knowledge on Natural Gas potential, compas#inod resources.

Able to apply different liquification techniques.

Understand different steps in NG processing.

Have knowledge associated with safety aspects qftid@sportation and storage.

Able to know Unconventional gassources and NG §ipation, utilization and marketing
of natural gas.

UNIT - I

Introduction: Composition of Natural Gas, Utilizati of Natural Gas, Natural Gas Industry,
Natural Gas Reserves.

Types of Natural Gas Resources, Future of the bG@as Industry.

UNIT —1I:

Properties of Natural Gas: Physical properties afural gas and hydrocarbon liquids
associated with natural gas. Reservoir aspectsatfral gas. Calorific value of gas and
measurement.

Gas Compression: Types of Compressors, Selectibeymiodynamics of Compressors,
Compression calculations. Heat and Mass Transfeciples and Applications in Natural
Gas Engineering, Use of Mollier Diagrams.

UNIT — 11l
Gas Flow Measurement: Process control and instrtahen in natural gas processing plants.

Natural Gas Processing: Field separation and aibigadtion process, Refrigeration and low
temperature processing, Liquefaction Process.

Dehydration of Natural Gas, Sweetening of Natuesd gnd sulphur recovery. Processing for
LPG, CNG, system, Conversion of gas to liquid. Gdgt transfer- principles and
measurements.

UNIT — IV:

Gas Gathering, Transport and Storage: Gas Gath&ysgem. Steady Flow in Simple
Pipeline System, Steady State and un-Steady Slateif Pipelines, Solution for Transient
Flow.
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Transmission of Natural Gas, Specifications. Undmrgd Storage and Conservation of
Natural Gas.

UNIT - V:

Unconventional gas: Coal Bed Methane, Natural Ggdrite, Basin Centered Gas, Tight
Gas Sands, Shale Gas. Current Technology for Skaseand Tight Gas Exploration and
Production.

LNG: Production and Utilization: Issue and Challesigo Enhance Supply of Natural Gas.
LEARNING RESOURCES

TEXT BOOK:

LNG: Basics of Liquified Natural Gas,si Edition, Stanley Huang, Hwa Chiu and Doug
Elliot, PETEX, 2007

REFERENCE BOOKS:

LNG: A Nontechnical Guide, Michael D'Tusiani, Gord8hearer PennWell Books, 2007.
Natural Gas Transportation, Storage and Use, Madakell Amazon Digital Services,
Inc., 2011.

Liquified Gas Handling Principles on Ships and erfhinals, éd Edition, McGuire and
White, Witherby Publishers, 2000.
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CH 406 (D) NANOTECHNOLOGY

Lectures: 4 Periods / we Sessional Marks: ¢
Semester End Exam Marks
Semester End Exam: 3 hrs Credits : ¢

Course Objectives:

To provide the students strong knowledge of theagwdar nanotechnology.

To provide the strong knowledge about the conceptsano powders, nano tubes and
Nanomaterial.

To provide the exposure to the students about yhthesis of rotaxanes and catenanes,
molecular computers.

To provide the strong knowledge of the nano bioimetr

To provide the knowledge on synthesis of Nanobiplaigd environmental issues.

Course Outcomes:

An ability to explain about molecular nanotechngioganolithography

An ability to explain the concept of preparationN&#nomaterial, sol-gels.

An ability to explain the .synthesis of rotaxanaed aatenanes

An ability to explain about lipids, DNA structure.

An ability to understand the synthesis of Nanolagl@and apply the Nanomaterial’s in
environmental pollution control.

UNIT - |

Introduction to nanotechnology and materials, Naatemal's, Introduction to Nano sizes
and properties comparison with the bulk materialgferent shapes and sizes and
morphology.

Nanomaterial’s characterization: Microscopies SEMEM, Atomic Forced Microscopy,
Scanning and Tunneling Microscopy, Nano tweezet®mamanipulation, nanodots,
nanolithography.

UNIT - I

Nano powders and Nanomaterial’'s: Concepts of Natema#is, preparation, plasma arcing,
chemical vapor deposition, sol-gels, electro ddosiball milling, applications.

Carbon nanotubes: Structure, Types, formation nalskes, purification, properties and uses.

UNIT - 1l

Catenanes and rotaxanes, various molecular swijtslgathesis of rotaxanes and catenanes,
molecular computers, chemical rotors, proddergpérs, atom shuttles, actuators, contacts.

Optics, photonics and solar energy: Propertieggbf ind nanotechnology, interaction

UNIT - IV

Nano biometrics: Lipids as Nano-bricks and morsaif-assembled monolayer’s, proteins, 3-
D structures arising from amines acids, Nanoscam, biological computing ion channels
as sensors.

Information in DNA structure, using DNA to build Na-cubes, hinges, smart glue, wire
template
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UNIT =V

Nanobiology: biological methods of synthesis. Apations in drug delivery, Nano
containers and Responsive Release of active ageaygr by Layer assembly for Nano
spheres.

Safety and health Issues of Nanomaterial, Environiaie Impacts, Case Study for
Environmental and Societal Impacts.

LEARNING RESOURCES

TEXT BOOK:
Nanotechnology (Basic Science and Emerging Techredpby Mick Wilson, K.K.Geoff
Smith, Michella Simmons and BurkhardRaguge, OverBeess.

REFERENCE BOOK:
Introduction to Nanotechnology by Charles P. Podkeand Frank J Owens, 1st edition,
Wiley Inter-science.
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CH 451 MINI PROJECT /TERM PAPER

Practicals : 3 Periods / week Sessional Marks: 100
Credits : 2

Course Objectives
Performs literature search on the topic of thderest.
Develops a process flow sheet for the intendedymiod
Explains the properties of the product.
Presents the techno-economic demand for the product

Course Outcomes

Ability to collect information on own regarding hemical product or process.
Ability to perform basic and detailed engineering & given process.

Ability to carry out economic feasibility of a gimgoroduct production.

Ability to present coherent data and analysis abayiten process.

PURPOSE:

The Mini Project helps to supplement the final yRasject Work of the B.Tech students. It helps to
identify their research area / topic and compleéegroundwork and preliminary research required for
it comfortably. It trains the students to make abeesearch tools and material available both intpr
and digital formats.

PROCEDURE:

The topic of Mini Project is chosen from the B.Teaxhriculum. Based on the topic a hypothesis is to
be made by the student. The hypothesis may bel diypothesis also. The students are then required
to collect literature and support information ftveir Mini Project from standard reference books,

journals and magazines- Both printed and onlinehEaudent should refer a minimum of 5 reference
sources outside the prescribed Text Books. The Rtioject contains:

The Aim and Objective of the study.
The need for Rationale behind the study.
Identify the work already done in the field.
Hypothesis and Discussion
Conclusion
Appendix with support data (lllustrations, Tabl€saphs etc.,)
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CH 452: COMPUTER APPLICATIONS IN CHEMICAL ENGINEERIG LABORATORY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 2

Course Objectives:

To analyze and interpret data, to identify and s@hemical Engineering problems

To introduces a range of numerical methods forapjgroximate solution of mathematical
equations in Chemical Engineering

To develop a program for the solving the roots lfebraic and transdental equation

To solve the Chemical Engineering problems by u&i8§EN PLUS.

Course Outcomes:

Able to analyze the Chemical Engineering problerik somputed knowledge

Able to develop the computer program for the réaincical engineering problems

Able to solve the chemical engineering problemagi®iSPEN software

Able to solve the numerical methods as well as rttws of various function using C
language

Roots of nonlinear equations iterative methods:

Bisection method

False position method
Newton Raphson method
Secant method

Direct solution for set of linear equations:

Gauss Elimination Method

Gauss-Jordan method

Matrix inversion method

Triangular Factorization (L.U.Decomposition method)

Iterative solution for set of linear equations:

Jacobi’'s method
Gauss Seidel method

Regression analysis:
Fitting Linear equation
Fitting Transdental equations
Fitting a polynomial function

Numerical integration:

Trapezoidal rule
Simpson’s 1/3 Rule

Simpson’s 3/8 rule

Numerical solution of ordinary differential equats

Taylor series method
Euler's method
Runga-Kutta method
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Predictor and corrector methods:

Milne-Simpson method
Adam Bash forth method

Rating of shell and tube heat exchanger using Aghes software.
Rating of Distillation column using Aspen Plus swdte.
Simulation of Recycle Processes.

Simulation of PFR and CSTR.
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CH 453 INSTRUMENTATION AND PROCESS CONTROL LABORATRY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 2

Course Objectives:
To provide the fundamental background in understandhe dynamic behavior of
physical systems.
To provide knowledge in calibrating the instruments
To provide knowledge in understanding the role apération of the main components in
a feedback loop.
To evaluate the tuning of a Pneumatic P+I contreleough manual tuning

Course Outcomes:

To obtain and analyze the dynamic responses gdlifisical systems.

To calibrate and use the measuring instruments.
To obtain the transfer function of the unknown @sses.
To obtain tuning parameters of Pneumatic P+I cdlietrdo control a particular process.

Response of Hg —Glass bare thermometer

Two tank non interacting system

Two tank interacting system

Control valve characteristics

Response of thermocouples

Response of thermometers

Response of U-Tube manometer

Response of temperature control trainer for stpptiforcing function
Response of level control trainer for step inputifag function
Response of flow control trainer for step inputfog function
Response of pressure control trainer for step ifgraing function
Response of temperature control trainer for sirdedonput forcing function
Response of level control trainer for sinusoidalinforcing function
Response of flow control trainer for sinusoidaluhforcing function
Response of pressure control trainer for sinusaigalt forcing function
Pneumatic P+l controller
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IV Year Il Semester
CH 407 INDUSTRIAL MANAGEMENT

Lecture: . 4 periods / week Sessional Marks : 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

It provides the students with a foundation of knedge in management of organizations
and give insighton forms of business organizatiantable for today’s business
environment.

It alerts the students to understand the time vafumoney and gives knowledge about
various costs involved for evaluation of severaljgct alternatives and cost controlling
techniques.

It is to sensitize the students to the changingirenment and its implication for
managing the human resources to achieve the cdep@ecellence in a changing
environment.

It provides an idea to the students to get thermé&bion about different inventory control
techniques, problem formulation and operationsanesesolutions.

It gives knowledge to the students for avoiding delays in production processes due to
non availability of material by effectively managinthe function of materials
management and produces good quality productd buist satisfy the needs, wants and
desires of the consumer.

Course Outcomes:
To gain insight on contemporary issues in Generdlladustrial Management.
The course helps the students to get knowledgetdiioe value of money and the
linkage of various cost concepts to understand tomaintain breakeven scenario for a
business.
The course helps to linkage corporate vision, rargsstrategies, and policies to human
resource management to acquire competitive advaraag to frame strategies to develop
talent and to retaining talent.
Recognition of the need and ability to engage weiriory management.
The course helps the students to understand thenses perception, making him to buy
the products and retaining the customer in a basine

UNIT -1

General Management:Management Concept, ManagendsR Managerial Skills, Brief
treatment of managerial functions, Scientific Piples of Management, Administrative
Principles of Management.

Forms of Business Organisation:Salient featuresadé proprietorship. Partnership, Joint
Stock Company, Private limited and Public limiteshpanies.

UNIT -1

Financial Management:Objectives of Financial Mamaget, Concept of interest, compound
interest, equivalent cash flow diagram

Economic Evaluation Of Alternatives: Basic methatig, annual equivalent method, present
worth method, future worth method.
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Depreciation: Purpose, types of depreciation, commethods of depreciation. The straight
line method, declining balance method, the sunmefyears digits method.

Methods Of Costing:Job Costing, Contract Costingpcfss Costing, Unit Costing,
Operational Costing, Departmental Costing.

UNIT =11l

Human Resource Management:Functions of Human Resddanagement — Job Analysis,
Human Resources Planning, Brief treatment of Rauomrit, Selection, Placement, Induction
& Orientation, Training and Development, Performamppraisal, Job Evaluation, Career
Planning and Development, Stress Management, Casapen

Directing: Motivation: Theories of motivation; Leaghip: Styles of Leadership.

UNIT - IV

Inventory Management:Reasons for Inventory Cordirad Inventory Management —EOQ,
EPQ, ABC Analysis,FSNAnalysis,VED Analysis.

Operations Research:Problem Formulation, Lineagraming, Simplex and Graphical
Solutions.

UNIT -V

Material Management:Functions of Materials Managamilaterial Requirement Planning,
Purchasing, Objectives of Purchasing, Source SetecProcurement Methods, Vendor
Rating.

Marketing Management: Functions of Marketing, Mairkg Mix, Product life cycle,
Channels of distribution, Marketing Segmentatiomlvértising & Sales promotion, Market
Research

LEARNING RESOURCES

TEXT BOOKS:
KK Ahuja, Industrial Management & Operations Res#arVol. | & 1l, DhanpatRai,
1978. (Unit -1)
E.PaulDegarmo, John R Chanda, William G Sullivangigeering Economy, Mac Millan
Publishing Co, 1979. (Unit -2,3)
Engineering Economics, Paneerselvam, PHI,2009.t(t40i
Esary Des)sler, Human Resource Managementtr,] Etlition, Pearson Education, 2008.
Unit-1, 3
Philip Kotler, Marketing Management, tf]Edition, Pearson Education, 2004. (Unit -1,5)
REFERENCE BOOKS:
P. Gopalakrishnan, Hand Book of Materials VYianage'mEhll, 1999.
Gary Dessler, Human Resource Management,Edition,2008.
Heinz Weirich and Harold Koontz, Management, Edition, TMH, 2004.
WEB REFERENCES:

www.managementstudyguide.com: Describes the Cancept Management &lts
Operational Functions.
www.1000ventures.com : Describes about ManagementsGBusiness Gurus.

3. www.citehr.com : Describes the Human Resource Management Topics.
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CH 408: OPTIMIZATION OF CHEMICAL PROCESS

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives
The course will enable the students to:

To learn problem formulation of optimization.

To realize the numerical methods of un-constraw@énization.
To learn linear programming and its applications

To understand the use of genetic algorithms imupation

To know the applications of numerical optimization.

Course Outcomes

At the end of the course, the students will be #dile

Apply the knowledge of optimization to formulatethroblems

Apply different methods of optimization and to sagga technique for specific problem

Apply simplex method for linear optimization protile

Understand advanced optimization techniques likeeBe algorithms

Understand how optimization can be used to soledrtlustrial problems of relevance to
the chemical industry

UNIT - |

Nature and organization of optimization problemsafples of applications of optimization,
the essential features of optimization problemantdation of objective functions, general
procedure for solving optimization problems, obk&si¢to optimization.

Basic concepts of optimization: Continuity of fuiects, unimodal versus Multimodel
functions. Convex and Concave functions, ConvexioregNecessary and sufficient
conditions for an extremum of an unconstrained tiong¢ interpretation of the objective
function in terms of its quadratic approximation

UNIT - 1I

Optimization of unconstrained functions: one-dimenal search: Numerical methods for
optimizing a function of one variable, scanning &mnacketing procedures, Newton’s, Quasi-
Newton’s and Secant methods of unidimensional keaaynomial approximation methods,
region elimination methods.

Unconstrained multivariable optimization: randonarsé, grid search, uni-variate search,
gradient method - Steepest Descent, conjugateagraatiethod.

UNIT - I

Linear programming and applications: Basic conceéptinear programming, Degenerate
LP’s — graphical solution, natural occurrence péér constraints, standard LP form.

Simplex method and applications. Simplex methogdive LP problems, duality principle
and converting a LP to dual LP.
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UNIT - IV

Genetic Algorithms: (Qualitative treatment) Workipginciples, differences between GAs
and traditional methods, similarities between GAd xaditional methods.

Optimization of Unit operations (Problem FormuladdOptimization of recovery of waste
heat, shell and tube heat exchanger.

UNIT -V

Chemical Engineering Examples: optimal pipe diametgptimal residence time for
maximum yield in an ideal isothermal batch reacBiremostat.

Evaporator design, liquid-liquid extraction procesptimal design of staged distillation
column, optimization of a thermal cracker.

LEARNING RESOURCES

TEXT BOOK:
Optimization of chemical process by T.F.Edgar, BHivhmelblau and L.S.Lasdon,

2"%dition, McGraw Hill (2001).

REFERENCE BOOK:

Engineering Optimization: Theory and Practice byS.Rao, Eagedition, New Age
International(P) Ltd.,(1996).

Optimization Concepts and Applications in EnginegfiAshok Belegundu, Tirupathi R.
Chandrupatla, Cambridge University Press, 2011.

Practical Optimization: Algorithms and Engineerirgpplications, Andreas Antoniou,
Wu- shing Lu, Springer, 2007.
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Elective-V
CH 409(A) COMPUTER AIDED DESIGN
Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

The course enables the students to:
Know the available computational tools for procie®/ design development and general
design considerations.
Understand the development of system design skillshemical processes
Experience solving a complex heat transfer desighlpm
Experience solving a complex mass transfer degiginlgm
Understand the computer aided design of chemieatoes

Course Outcomes:

At the end of the course, the students will be &tile
An ability to prepare process flow sheets for degifjprocess equipment
An ability to apply design techniques to solve aroltal process.
An ability to solve heat transfer design problems.
An ability to solve mass transfer design problems.
An ability to design a chemical reactor.

UNIT - |

Introduction: Tracing the Historical Developmentask of the process engineer, what is
mathematical modeling and simulation, Scope anttire.

Fugacity of gases and vapors — pure gases, gasresxtfugacity of liquids, Estimation of
Enthalpy - gas and gas mixtures, pure liquids andd mixtures.

UNIT - 1I

Cad of flow of fluids in pipes: Flow of Newtoniauids in pipes: Sizing of pipes for
Newtonian flow with algorithms and computer prognaimg,

Flow of non-Newtonian fluids in pipes: Sizing ofpps for Newtonian flow with algorithms
and computer programming, Pipe network calculations

UNIT - 1l

CAD of heat transfer equipment: Introduction: desagd rating calculations, Shell and Tube
Exchangers without phase change — algorithm wibiggaimme.

Condensers: condenser calculations with algorithoh @ogramme, Reboilers: boiling heat
transfer coefficient, vertical thermo siphon rebnilalgorithm and programme for vertical
reboiler calculations

UNIT - IV

CAD of mass transfer equipment: Introduction, Dlesfion: algorithm and programme for
McCabe Thiele method and Ponchon-Savarit method.
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Gas Absorption: absorption and stripping in pladdumns, algorithm and programme for
plate column absorption calculations, absorptiopaoked columns.

UNIT -V

Liquid extraction: stage wise calculations — croggent and counter current processes with
algorithms and programmes, extraction in packedroak.

CAD of chemical reactors: Introduction, Extent ofaction, analysis of rate data,
Temperature effects in homogeneous reactors.

LEARNING RESOURCES

TEXT BOOK:

Chemical Process Computations by Raghu Raman, iets&pplied Science Publishers,
the University of Michigan (1985).

REFERENCE BOOKS:
Computer Applications in chemical Engineering: R¥sg Design & simulation by Robert
G. Squires, G. V. Reklaitis, Books on Demand (1980)
Computer Aided Process Plant Design by M.E.Ledsldy,Pub. Co., Book Division
(1982).

Chemical Engineering Design by R. K. Sinnott, GalVowler, éh Edition, Elsevier
Publications (2010).

B.Tech./Chemical Engineering/2016-1771



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

CH 409 (B) QUALITY CONTROL OF PHARMACEUTICAL DOSAGEORMS

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

The main objective of the chapter deals with thalysis of tablets and capsules as per
official compendium

The main objective of the chapter deals with thalysis of solutions, suspensions and
emulsions as per official compendium

The main objective of the chapter deals with thalymis sterile products as per official
compendium

The main objective of the chapter deals with thalyamis semisolid preparations as per
official compendium

The main objective of the chapter deals with thalysis Suppositories, Pessaries and
Oral controlled release dosage forms of as peciaffcompendium

Course Outcomes:

Upon completion of the topic the student shall bk a0 understand the need, procedure
for assessing the quality of tablets and capsules.

Upon completion of the topic the student shall bke a0 understand the need, procedure
for evaluation of solutions, suspensions and erongsi

Upon completion of the topic the student shall bke a0 understand the need, procedure
for performing the quality control tests for stergroducts.

Upon completion of the topic the student shall bée @0 understand the procedure for
assessing the quality of topical preparations amndsals.

Upon completion of the topic the student shall bée @0 understand the procedure for
evaluating the quality of. Suppositories, Pessasied Oral controlled release dosage
forms

UNIT - |
Tablets: Quality control tests for various typegatflets as per IP

Capsules: Quality control tests for Hard and sefatin capsules as per IP.

UNIT- 1
Mono phasic liquids: Quality control tests for vars types of solutions and elixirs as per IP.

Bi phasic liquids: Quality control tests for Suspems and Emulsions as per IP.

UNIT - 1l
Parenterals: Quality control tests for Parentera@parations as per IP.

Opthalmic Preparations: Quality control tests fge Hzar and Nasal drops as per IP.

UNIT - IV

Topical Preparations: Quality control tests for @iants, Creams, Pastes and Jellies as per
IP.

B.Tech./Chemical Engineering/2016-1772



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

Aerosols: Quality control tests for Aerosols as |iier

UNIT -V
Suppositories & Pessaries: Quality control testsSigppositories and Pessaries as per IP.

Oral Controlled Release Dosage forms: Quality adntests for Oral controlled release
dosage forms.

LEARNING RESOURCES

TEXT BOOKS

Quality Assurance and Quality Management in Phamnécal Industry, by Y.
Anjaneyulu and R. Marayya, Pharma book Syndicatéghdrs.

Quality Analysis of Drugs in Pharmaceutical Formiidas, by P.D. Sethi, Third edition,
CBS Publishers and distributors.

Indian pharmacopoeiaby Libermann & Lachman, VoR&,3.

REFERENCE BOOKS:

Pharmaceutical Sciences by Remington’s‘?’,t %Hition.
Modern pharmaceutics by Banker & Rhodes, Etlition
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CH 409 (C) PETROLEUM REFINING

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To understand the properties and their significafa¥ude oils and Petroleum fractions.

To understand, design and analyze the various Ipatrorefinery processes including
primary, secondary and supporting processes.

To understand the process technologies for theg®mical products.

To understand suitable thermal/catalytic convergaacking) processes for Vacuum gas
oil/residueupgradation and to produce desired fudend components and
petrochemicalfeed stocks.

To understand suitable processes (such as alkylatreforming, isomerization)
forconverting light ends/ naphtha cuts to meetdiesired gasoline blends.

Course Outcomes:

Able to the overall scenario of quality of crudeé oi

Able to calculatedifferent Petroleum Products dredrtspecifications.

Able to know the different processes involving @igr gradation of petroleum fractions.
Able to do Thermal & Catalytic cracking processes.

Able to do quality estimation, adopt different sige methods and transportation methods.

UNIT - |

Origin, formation and composition of petroleum: @mi and formation of petroleum,
Reserves and deposits of world, Petro Glimpsegatrdleum industry in India, Dehydration
and desalting of crudes.

Refinery feed stocks: Crude oil classification-Casifion and properties-Composition of
petroleum crude suitable for asphalt/coke manufactiEvaluation of crude oils.

UNIT - I

Petroleum Products and their specifications: LP@sdlne- Diesel fuels- Jet and turbine
Fuels — Blending of gasoline.

Lube oils-Heating oils — Residual fuel oils - wandaasphalt- Petroleum coke- All Product
specifications-Product blending.

UNIT - I

Crude distillation: Atmospheric and Vacuum distilta units, Auxiliary equipment such as
pipe still heaters and heat exchanger trains etc.

Catalytic reforming and isomerization: Catalytiorening processes (for petroleum and
petrochemical feed stocks) — Isomerization Procedseed stocks-Feed preparation — Yields.
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UNIT - IV
Thermal & Catalytic cracking processes: Visbreakimglayed Coking —Fluid Catalytic
cracking and Hydrocracking - Feed stocks — Catslys Process variables —Product

Recoveries-Yield estimation.

Hydrotreating&Hydroprocessing: Naphtha, KeroseniesBl, VGO &Resid, Hydrotreating /
Hydroprocessing — Feed stocks — Process descrigtidriProcess variables

UNIT V —

Quality, Storage and transportation
Octane number, Cetane number, Diesel index, tletarohination and importance Storage of
petroleum products: tanks, bullets, special tygespberes etc.

Transportation of petroleum products: road, ragla @nd pipeline; Importance of pipeline
transportation.

LEARNING RESOURCES

TEXT BOOK:

Petroleum Refining: Technology and Economics, J3dry and G.E.Handwerk, trﬁ
Edition, Marcel Dekkar, Inc., 2001.

REFERENCE BOOKS:
Petrochemical Process Technology, ID Mall, Macmnilladia Ltd., 2007.
Handbook of Petrochemicals Production Processes, Reyers, TRW, Inc., 2005.
Petrochemicals, P.Wiseman, Ellis Horwood, 1986.
Modern Petroleum Refining Processes, B.K. BhaskamaRth Edition, Oxford & IBH
Publishing, 2011.
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CH 409(D) — ADVANCED SEPARATION TECHNIQUES

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs. Credits : 3

Course Objectives:

To provide the principles of supercritical fluidteaction and short path distillation.

To provide the fundamentals of the different membrprocesses.

To provide selection procedure for polymers to prepmembranes and characterisation.

To provide the suitable range of operating condgidor membrane processes and for a
separation problem.

To provide knowledge on concentration polarizaaod fouling.

Course Outcomes:

An ability to extract the solutes with supercritifiaid extraction.

An ability to identify and understand the membraeehnology applications for energy
efficient and environmental friendly operations.

An ability to select the right material and memlaatructure according to the properties
of the involved compounds.

An ability to understand the membrane technologyge according to the characteristics
of the species to be separated.

An ability to evaluate the flux and concentratiorodulei for membrane separation
techniques.

UNIT -1

Review of conventional processes, Supercriticallflextraction: Supercritical fluids, phase
equilibrium, industrial application, important supetical processes- decaffeination of
coffee, extraction of oil from seeds.

Enhanced Distillation: Short path distillation, Mollar distillation, Reactive Distillation.
lonic Separations: Controlling factors, Applicatsoypes of equipment employed for
electrophoresis, Di-electrophoresis.

UNIT -1l

Introduction to barrier separation processes, defirs and principles membrane separation
process, classification of membrane process, meduld modes of operation.

Process configuration, requirements for ideal memér comparison with conventional
separation processes.

UNIT =11l

Synthetic membranes, characteristics of membraneriais, classification, methods of
preparation, preparation technique for compositembranes.

Membrane characterization, characterization of pprmembranes, characterization of non-
porous membranes, structural properties.
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UNIT = IV

Pressure driven membrane processes: microfiltratiboriroduction, membranes for
microfiltration, industrial applications; Ultrafiition: membranes for ultrafiltration,
industrial applications, reverse osmosis and néretfon: membranes for reverse osmosis
and nanofiltration, industrial applications.

Gas permeation, Dialysis, electro dialysis, Procpasameters, membranes for electro
dialysis, applications, Membrane electrolysis, Bpomembranes, Fuel Cells. Liquid
membranes, choice of the organic solvent and caapplications.

UNIT -V

Pervaporation, Transport in porous and non-poroaimionanes. Liquid membranes, choice of
the organic solvent and carrier, applications.

Concentration polarization, Fouling, factors affiegtfouling, methods to reduce fouling and
flux enhancement, cleaning of membrane, membrametaes, membrane distillation,
membrane contactors.

LEARNING RESOURCES

TEXT BOOKS: q
Basic principles of membrane technology, Marcal diéu) 7! Edition, Springer India
(1996).
Principles of Mass Transfer and Separation ProcesBénay K. Dutta, PHI, New Delhi.
(UNIT-1)

REFERENCE BOOKS: g
Ultrafiltration and Microfiltration, MunirCheryan2n Edition, Technomic Publishing Co
(1998).
Separation process principles, J.D.Seader and Erhedenley Bd edition, Wiley-India

Synthetic Polymeric membranes, R. E. KestngEZ}Iition, McGraw Hill (1985)
Membrane separation processes, KaushikNath, PHA; Belhi (2008).
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Elective -VI
CH 410 (A) MICROPROCESSORS AND APPLICATIONS

Lecture: . 3 periods / week Sessional Markgl0
Tutorials : 1 period / week Semester End Exam Marg§
Semester End Exam : 3 hrs Credits :&

Course Objectives:
The course enables the students to:
Understand the architecture of 8086 family, addngssiodes, instruction description and
assembler directives of 8086 microprocessors.
Develop the programming skills for applying themvamious applications.
Learn Digital Interfacing, Analog interfacing wig986.
Learn architecture, pin diagram, addressing mode80&1, instruction setof 8051,
counters and timers of 8051, interfacing with 8051.
Learn how the D/A converter operation, interfacamgl applications

Course Outcomes:

At the end of the course, the students will be &tile
Understand basic concepts on microprocessors aotbeoimputers and to use 8086
microprocessor addressing modes, registers andi¢tish sets.
Debug their assembly language programs throughrdift programs.
Understand Digital Interfacing, Analog interfaciwigh 8086.
Understand the architecture of 8051, addressingesoti8051.
Understand about A/D and D/A convertors.

UNIT - |

Introduction to microcomputers and microprocessmspduction and architecture of 8086
microprocessor family: 8086 internal architectusegment registers, flag register, pointer
registers, general purpose registers and othetggand index registers

Introduction to programming the 8086: programmiaigguages, addressing modes.

UNIT -1l

Assembly Language Programming: program developrhestégps, standard programming
structures: Jumps, Flags and conditional jumpshein, If-then-Else and multiple if-then-else
programs. While-do-programs, Repeat-until programs

Writing programs for use with an assembler, assgablguage program development
tools. Flags, Jumps and While — Do implementation

UNIT - I

Writing and using assembler macros, instructiorcdesons: AAA instruction, AAD
instruction, AAM instruction, AAs instruction, ANhstruction.

Assembler directives, 8086 system connections:veare overview, basic signal flow on
8086 during A read machine cycle and during a wnigehine cycle.

UNIT - IV

Interrupts and interrupt service procedures: 808&riupts and interrupt responses, hardware
interrupt applications, 8259 priority interrupt ¢aoller.
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Programmable parallel ports and handshake inppiiutnethods of parallel data transfer,
single handsome 1/O, double handshake data tran88&%5 internal block diagram and
system connections.

UNIT -V

Interface Microprocessor to keyboards: keyboardesykeyboard circuit connections and
interfacing, sensors and transducers: temperatmsoss, light sensors, force and pressure
transducers.

D/A converter operation, interfacing and applicaioD/A converter and A/D converter, a
microcomputer —based industrial process-controtesys an 8086 —based process —control
system — simple introductory concepts.

LEARNING RESOURCES

TEXT BOOKS:

Douglas V Hall, “Microprocessors and InterfacingTata McGraw Hill Company Ltd.,
Second Edition, 2006.

REFERENCE BOOKS:

John Uffenbeck, “Programming of 8086/8088", Prirgitlall of India, 2000.
Kenneth J. Ayala The 8051 Microcontroller Architee Programming and

Applications, 5 Edition, Penram International Publishers (I), 1996
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CH 410 (B) VALIDATION AND DOCUMENTATION OF PHARMACBJTICALS

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:

How to validate equipment and different stages allidation Importance of Water
purification, storage and supply systems.

Calibration and Maintenance of Analytical InstrurtgeRreparation of SOP’S

Calibration and Maintenance of Quality Control Bruent used for dosage forms

Knowledge about various Drug Regulatory Authoritiegernal Quality Review and
Maintenance of Required documents

Selection of Representative sample for conductingli@y Control tests Applications of
Statistics and Computers in Establishing GMP abg G

Course Outcomes:

Role and Responsibility of Validation team Sigrafice of Distilled water and Water for
Injection

Timely Calibration and avoiding the occurrence ev¥idtions in Measurements

Timely Calibration and avoiding the occurrence eWidtions in Measurements Giving
Assurance to a marketed formulation

Acquiring International Trade and Avoiding Duplieatesting Make sure that Internal
Systems are ready to face Regulatory Audits

Overcome the inappropriate sampling Establishirg@MP and GLP Principle in most
sophisticated way and simplified form

UNIT-I

Concept and Philosophy of Validation: Equipmentidation, Validation of Dry heat
Sterilization and Autoclave

Validation methods of Water supply systems, Deiediwater, Distilled water and Water for
Injection

UNIT-II

Calibration of Analytical Instruments as per ICHdglines: Calibration of pH meter,
Calibration of UV-VIS Spectrophotometer

Calibration of HPLC and Gas-Liquid Chromatography

UNIT -1l

Calibration of Equipment as per ICH guidelines:iraltion of Dissolution apparatus and
Calibration of Disintegration test apparatus

Calibration of Friability test apparatus and Califoon of Friability test apparatus with
abrasion drum

UNIT —IV
Quality Management Systems: Introduction to ISGiti@eation of IS and Principles of Total
Quality Management
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Quality Review and Documentation and Internatid@ahference for Harmonization

UNIT =V

Concepts of Statistical Quality Control: SamplingfieiquesandComputer applications in
GMP and GLP

Statistical Quality Control and Control Charts

LEARNING RESOURCES

TEXT BOOKS:

Quality Assurance and Quality Management in Phamugical Industry, Y. Anjaneyulu
and R. Marayya, Pharma book Syndicate publishers.

Quality Analysis of Drugs in Pharmaceutical Formigas, P.D. Sethi, Third edition,
CBS Publishers and distributors.

REFERENCE BOOK:
1. How to Practice GMP, P.P.Sharma, Vandhana Falbibns.

B.Tech./Chemical Engineering/2016-1781



R. V. R. & J. C. College of Engineering (AutonompuSuntur — 522 019, A.P. R-16

CH 410(C) PETROCHEMICAL TECHNOLOGY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 3

Course Objectives:
To make a thorough understanding of the availgbitift petroleum feed stocks for
petrochemicals.

To understand methods to produce various petro @adsrfrom ethylene and4-C4 and
higher carbon atoms.

To know the various chemical processes, kineticssarfiety accepts of petrochemicals.

To methodolically furnishing the conversion of péum feedstock’s to chemical and
intermediates.

To understand the significance of petrochemicaundaily life.

Course Outcome:

Able to know Petrochemical industry-Feedstock, aasi important Chemicals produced
from methane, ethane, ethylene.

Able to produce different petrochemicals fromg, QC4 and higher carbon atoms,
polymerization and production of various polymers.

Able to produce different petroleum aromatics.

Able to produce different intermediate chemicaysitisetic fibers.

Able to classify the synthetic detergents and petida of Synthetic detergents.

UNIT - |

Petrochemical industry-Feed stocks: Petrochemiodustry in India, feed stocks for
petrochemicals. Chemicals from Methane: Methansd-dutylene, Formaldehyde, Acetic
acid, Hexamethylenetetramine, PTFE, methyl aminglréen cyanide.

Production & Chemicals from Ethane-ethylene-Acetgte Ethylene production, Vinyl
chloride monomer, vinylacetate monomer, ethylenaexethylene glycol, acetaldehyde.
Acrylic acid, Isoprene.

UNIT - I

Chemicals from g, C4 and higher carbon atoms: Isopropylalcohol, acnytibe, acrylic acid,
phenol, bisphenol-A, iso and n-butanol, methyltetylether, methacrylic acid, malic
anhydride.

Polymers of olefins: Polymer structure, methods mdlymerization, high density
polyethylene (HDPE), low density polyethylene (LDPRolypropylene, polyvinylchloride,
polystyrene.

UNIT - I

Petroleum aromatics:
Higher olefins: Benzene, toluene, xylene, phendl &tyrene

Benzene Derivatives — Aniline, Styrene; BenzoidaBiroducts from Toluene- caprolactum,
terephthalic acid, phthalic anhydride,
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UNIT - IV

Production of intermediate chemicals: Acrylonitriethylene oxide, propylene oxide, ethyl
chloride vinyl acetate and vinyl chloride.

Synthetic fibres: Production techniques of synthditbres, production of polyethylene
Terephthalate, acrylic fibers, polypropylene.

UNIT -V

Synthetic detergents: Classification of detergegésieral manufacture of sulphonates, keryl
benzene sulphonate.

Non-ionic detergents-preparation of Alkylated pHem@tergents, Cationic Detergents.
Production of Carbon black.

LEARNING RESOURCES

TEXT BOOK: g
1. ATexton Petrochemicals,B.K.BhaskaraRéoEﬁlition, Khanna Publishers, New Delhi.

REFERENCE BOOKS:

Petrochemical processes, VoI.Z?dZedition, by A.Chanvel and G. Lefebvre, Gulf
publishing company. "

Shreve’s chemical process industries, &dition, by George T. Austin, McGraw Hill
Publishers.
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CH 410 (D) BIO-CHEMICAL ENGINEERING

Lecture: . 3 periods / week Sessional Markg0
Semester End Exam Marks0
Semester End Exam : 3 hrs Credits :<

Course Objectives:

To provide the fundamental background of the pples of biology and biochemistry in
order to understand, design and operation of bimoted processes.

2. Tc determine the rates of enzyme catalysed reactiodso provide knowled:
on the immobilization of enzymes.
To provide knowledge regarding cell growth patteand design of various bioreactors.
To understand fermentation technology and stetibmaechniques

5. To expose the students to the various unitatimers and unit processes involved
in the downstream processing.

Course Outcomes:

To understand and use the basic principles of gjoland biochemistry to successfully
design and operate a biochemical process.

To derive the kinetic expression for the ratesrafyene catalysed reactions.
To understand the factors effecting cell growth d@oddesign and operate various
bioreactors.

To implement fermentation technology and sterilaatechniques

To apply various unit operations and unit proces&es carrying out downstream
processing

UNIT — |

Introduction: An overview of industrial bio chemigarocesses, comparing with chemical
processes. A little Microbiology: Biophysics andl aoctrine, Structure of cells, types of
cells.

Chemicals of life: Lipids, proteins, building blacknd structure of DNA and RNA.

UNIT =1l

The kinetics of enzyme—catalysed reactions: Theyrapzsubstrate complex & enzyme
action, simple enzyme kinetics with one and twosstatbes, substrate activation & inhibition,
modulation & regulation of enzyme activity, othafliences on enzyme activity.

Applied enzyme catalysis: Applications of enzymeazyme immobilization, medical &
analytical applications of immobilized enzymeseeffof external mass transfer resistances,
analysis of intra particle diffusion & reaction

UNIT =11l

The kinetics of cell growth: Ideal reactors for &iics measurements, Monod growth kinetics,
growth cycle phases for batch cultivation.

Biological reactors: Fed batch reactors, enzymetalysed reactions in CSTRs, CSTR
reactors with recycle and wall growth, the idealigplflow tubular reactor, packed bed
reactors, fluidized bed reactors and trickle-bextiers .
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UNIT - IV

Fermentation Technology:

Medium formulation, aseptic and aerobic fermentatjorocesses, alternate bio-reactor
configurations. Sterilization — methods, thermahttiekinetics, batch, continuous air and
media sterilization.

Transport phenomena in bioprocess system: Trangpooss cell membrane: passive and
facilitated diffusion, active transport, gas liquichass transfer in cellular systems,
determination of oxygen transfer rates

UNIT -V

Product recovery operations: Recovery of partiegat- Filtration, centrifugation,
sedimentation.

Product Isolation: Extraction, precipitation, Chm@twgraphic techniques, membrane
separations, drying and crystallization.

LEARNING RESOURCES

TEXT BOOK: q
Biochemical Engineering fundamentals by J.E.Badlegt D.F.Ollis, 2 edition,McGraw

Hill (1986).
REFERENCE BOOKS:

Bio process Engineering Basic Concepts, MichelHul& and FikeetKargi, '}d edition,
PHI(2002)
Biochemical Engineering, James M Lee, PHI (1992).
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CH 454 COMPUTER AIDED PROCESS EQUIPMENT DESIGN LAR@TORY

Lectures: 4 Periods / we Sessional Marks: 40
Semester End Exam Marks : 60
Semester End Exam: 3 hrs Credits : 2

Flow chart symbols
Engineering drawings

Simulation using Aspen
Properties estimation
Material & Energy balances
Sensitivity Analysis
Design Specification
Mixers & Splitters
Pumps
Heat Exchangers
Columns
Reactors
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CH 455 PROJECT WORK

Practicals: 9 Periods / wel Sessional Marks: 40
Semester End Examination Marks: 60
Semester Examination: 3 hours Credits : 10

Course Objectives

To develop a comprehensive design of a chemicalggsoor chemical plant.

The students are able to do literature survey dagguthe current importance of the product and
the various processes available for producingghaduct.

To perform material and energy balances on eveityaperation included, if possible by using
software such as ASPEN and design of chemical psoeguipment

To develop a brief plan of plant layout, locatieafety, installation costs and profits.

Course Outcomes

Ability to analyze and improve a chemical procesa ohemical plant.

Ability to provide alternative methods to reduceemgy requirements and raw material
requirement.

Ability to design a virtual chemical plant usingnaputer software.

Ability to create a comprehensive technical repod present it.

The project work should be
An Experimental work related to Chemical and alliedustrial products

(OR)
An Industry sponsored Project (theoretical or expental)
(OR)
A Comprehensive design project of a chemical glattie form of a report

The project report should contain the following otess.

Introduction

Physical and chemical properties and uses.
Literature survey for different processes
Selection of the process

Material and energy balances

Specific equipment design / Experimentation

(Process as well as mechanical design with drawinguding computer programs where
possible, of heat transfer equipment / separatijpiipenent / reactors)
General equipment specifications.

Plant location and layout
Materials of construction
Health and safety factors
Preliminary cost estimation

Bibliography.
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