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Properties and Handling of Particulate Solids, Conveyors, Mixing of Solids and Pastes, Size Reduction, Mechanical Separations: Screening,
Filtration, Separation Based on Motion of Particulate through the Fluids, Mixing and Agitation, Fluidization, Beneficiation Process
This textbook is targetted to undergraduate students in chemical engineering, chemical technology, and biochemical engineering for courses
in mass transfer, separation processes, transport processes, and unit operations. The principles of mass transfer, both diffusional and
convective have been comprehensively discussed. The application of these principles to separation processes is explained. The more
common separation processes used in the chemical industries are individually described in separate chapters. The book also provides a
good understanding of the construction, the operating principles, and the selection criteria of separation equipment. Recent developments in
equipment have been included as far as possible. The procedure of equipment design and sizing has been illustrated by simple examples. An
overview of different applications and aspects of membrane separation has also been provided. ‘Humidification and water cooling’,
necessary in every process indus-try, is also described. Finally, elementary principles of ‘unsteady state diffusion’ and mass transfer
accompanied by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage of theoretical principles and applications. •
Important recent developments in mass transfer equipment and practice are included. • A large number of solved problems of varying levels
of complexities showing the applications of the theory are included. • Many end-chapter exercises. • Chapter-wise multiple choice questions.
• An Instructors manual for the teachers.
Intended primarily for undergraduate chemical-engineering students, this book also includes material which bridges the gap between
undergraduate and graduate requirements. The introduction contains a listing of the principal types of reactors employed in the chemical
industry, with diagrams and examples of their use. There is then a brief exploration of the concepts employed in later sections for modelling
and sizing reactors, followed by basic information on stoichiometry and thermodynamics, and the kinetics of homogeneous and catalyzed
reactions. Subsequent chapters are devoted to reactor sizing and modelling in some simple situations, and more detailed coverage of the
design and operation of the principal reactor types.
The book presents in a clear and concise manner the fundamentals of chemical reaction engineering. The structure of the book allows the
student to solve reaction engineering problems through reasoning rather than through memorization and recall of numerous equations,
restrictions, and conditions under which each equation applies. The fourth edition contains more industrial chemistry with real reactors and
real engineering and extends the wide range of applications to which chemical reaction engineering principles can be applied (i.e., cobra
bites, medications, ecological engineering)
Fuels and combustion. Gas producers. Sulfur compounds. Metallurgy. Crystallization.
A thorough introduction to the fundamentals and applications of microscopic and macroscopic mass transfer.
Designed as an undergraduate-level textbook in Chemical Engineering, this student-friendly, thoroughly class-room tested book, now in its
second edition, continues to provide an in-depth analysis of chemical engineering thermodynamics. The book has been so organized that it
gives comprehensive coverage of basic concepts and applications of the laws of thermodynamics in the initial chapters, while the later
chapters focus at length on important areas of study falling under the realm of chemical thermodynamics. The reader is thus introduced to a
thorough analysis of the fundamental laws of thermodynamics as well as their applications to practical situations. This is followed by a
detailed discussion on relationships among thermodynamic properties and an exhaustive treatment on the thermodynamic properties of
solutions. The role of phase equilibrium thermodynamics in design, analysis, and operation of chemical separation methods is also deftly
dealt with. Finally, the chemical reaction equilibria are skillfully explained. Besides numerous illustrations, the book contains over 200 worked
examples, over 400 exercise problems (all with answers) and several objective-type questions, which enable students to gain an in-depth
understanding of the concepts and theory discussed. The book will also be a useful text for students pursuing courses in chemical
engineering-related branches such as polymer engineering, petroleum engineering, and safety and environmental engineering. New to This
Edition • More Example Problems and Exercise Questions in each chapter • Updated section on Vapour–Liquid Equilibrium in Chapter 8 to
highlight the significance of equations of state approach • GATE Questions up to 2012 with answers
Keeping the importance of basic tools of process calculations—material balance and energy balance—in mind, the text prepares the students
to formulate material and energy balance theory on chemical process systems. It also demonstrates how to solve the main process-related
problems that crop up in chemical engineering practice. The chapters are organized in a way that enables the students to acquire an in-depth
understanding of the subject. The emphasis is given to the units and conversions, basic concepts of calculations, material balance
with/without chemical reactions, and combustion of fuels and energy balances. Apart from numerous illustrations, the book contains
numerous solved problems and exercises which bridge the gap between theoretical learning and practical implementation. All the numerical
problems are solved with block diagrams to reinforce the understanding of the concepts. Primarily intended as a text for the undergraduate
students of chemical engineering, it will also be useful for other allied branches of chemical engineering such as polymer science and
engineering and petroleum engineering. KEY FEATURES • Methods of calculation for stoichiometric proportions with practical examples from
the Industry • Simplified method of solving numerical problems under material balance with and without chemical reactions • Conversions of
chemical engineering equations from one unit to another • Solution of fuel and combustion, and energy balance problems using tabular
column
This concise and systematically organized text, now in its second edition, gives a clear insight into various membrane separation processes.
It covers the fundamentals as well as the recent developments of different processes along with their industrial applications and the products.
It includes the basic principles, operating parameters, membrane hardware, flux equation, transport mechanism, and applications of
membrane-based technologies. Membrane separation processes are largely rate-controlled separations which require rate analysis for
complete understanding. Moreover, a higher level of mathematical analysis, along with the understanding of mass transfer, is also required.
These are amply treated in different chapters of the book to make the students comprehend the membrane separation principles with ease.
This textbook is primarily designed for undergraduate students of chemical engineering, biochemical engineering and biotechnology for the
course in membrane separation processes. Besides, the book will also be useful to process engineers and researchers. KEY FEATURES •
Provides sufficient number of examples of industrial applications related to chemical, metallurgical, biochemical and food processing
industries. • Focuses on important biomedical applications of membrane-based technologies such as blood oxygenator, controlled drug
delivery, plasmapheresis, and bioartificial organs. • Includes chapter-end short questions and problems to test students’ comprehension of
the subject. NEW TO THIS EDITION • A new section on membrane cleaning is included. Membrane fabrication methods are supplemented
with additional information (Chapter 2). • Additional information on silt density index, forward osmosis and sea water desalination (Chapter 3).
• Physicochemical parameters affecting nanofiltration, determination of various resistances using resistance in series model and few more
industrial applications with additional short questions (Chapter 4). • Membrane cross-linking methods used in pervaporation, factors affecting
pervaporation and few more applications (Chapter 9). • Membrane distillation, membrane reactor with different modules, types of membranes
and reactions for membrane reactor (Chapter 13).
Management AccountingChemical Reaction Engineering IINirali PrakashanUnit Operations-IINirali Prakashan
Rev. ed. of: Handbook on material and energy balance calculations in metallurgical processes. 1979.
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A complete overview and considerations in process equipment design Handling and storage of large quantities of materials is crucial to the
chemical engineering of a wide variety of products. Process Equipment Design explores in great detail the design and construction of the
containers – or vessels – required to perform any given task within this field. The book provides an introduction to the factors that influence
the design of vessels and the various types of vessels, which are typically classified according to their geometry. The text then delves into
design and other considerations for the construction of each type of vessel, providing in the process a complete overview of process
equipment design.
# Basic Of Control System Hardwares.# Static And Dynamic Behaviors Of Instruments And Processes.# Controlling Devices And Control
Strategies.# Automatic Control Of Process Plants.# Analysis Of Stable Control Systems.# Computer Controlled System Analysis# Simulators
In Control Systems.# Study Of Control Systems In A Computer Screen.# Model Questions And Answers From Gate Examinations. Content
Highlights : - Preface # Introduction To The Beginners # Measurement And Control Hardware Strategies # Static And Dynamic
Characteristics # Control Devices # Various Control Strategies # Examples Of Process Control In Chemical Plants # Control System Design #
Mathematical Analysis Of Computer Control System In Practice Disk # Gate Exercises # Index.
This comprehensive and thoroughly revised text, now in its second edition, continues to present the fundamental concepts of how
mathematical models of chemical processes are constructed and demonstrate their applications to the simulation of two of the very important
chemical engineering systems: the chemical reactors and distillation systems. The book provides an integrated treatment of process
description, mathematical modelling and dynamic simulation of realistic problems, using the robust process model approach and its
simulation with efficient numerical techniques. Theoretical background materials on activity coefficient models, equation of state models,
reaction kinetics, and numerical solution techniques—needed for the development of mathematical models—are also addressed in the book.
The topics of discussion related to tanks, heat exchangers, chemical reactors (both continuous and batch), biochemical reactors (continuous
and fed-batch), distillation columns (continuous and batch), equilibrium flash vaporizer, and refinery debutanizer column contain several
worked-out examples and case studies to teach students how chemical processes can be measured and monitored using computer
programming. The new edition includes two more chapters—Reactive Distillation Column and Vaporizing Exchangers—which will further
strengthen the text. This book is designed for senior level undergraduate and first-year postgraduate level courses in “Chemical Process
Modelling and Simulation”. The book will also be useful for students of petrochemical engineering, biotechnology, and biochemical
engineering. It can serve as a guide for research scientists and practising engineers as well.
A staple in any chemical engineering curriculum New edition has a stronger emphasis on membrane separations, chromatography and other
adsorptive processes, ion exchange Discusses many developing topics in more depth in mass transfer operations, especially in the biological
engineering area Covers in more detail phase equilibrium since distillation calculations are completely dependent on this principle Integrates
computational software and problems using Mathcad Features 25-30 problems per chapter
Chemical reaction engineering is at the core of chemical engineering education. Unfortunately, the subject can be intimidating to students,
because it requires a heavy dose of mathematics. These mathematics, unless suitably explained in the context of the physical phenomenon,
can confuse rather than enlighten students. Bearing this in mind, Reaction Engineering Principles is written primarily from a student’s
perspective. It is the culmination of the author’s more than twenty years of experience teaching chemical reaction engineering. The textbook
begins by covering the basic building blocks of the subject—stoichiometry, kinetics, and thermodynamics—ensuring students gain a good grasp
of the essential concepts before venturing into the world of reactors. The design and performance evaluation of reactors are conveniently
grouped into chapters based on an increasing degree of difficulty. Accordingly, isothermal reactors—batch and ideal flow types—are addressed
first, followed by non-isothermal reactor operation, non-ideal flow in reactors, and some special reactor types. For better comprehension,
detailed derivations are provided for all important mathematical equations. Narrative of the physical context in which the formulae work adds
to the clarity of thought. The use of mathematical formulae is elaborated upon in the form of problem solving steps followed by worked
examples. Effects of parameters, changing trends, and comparisons between different situations are presented graphically. Self-practice
exercises are included at the end of each chapter.
The role of the chemical reactor is crucial for the industrial conversion of raw materials into products and numerous factors must be
considered when selecting an appropriate and efficient chemical reactor. Chemical Reaction Engineering and Reactor Technology defines
the qualitative aspects that affect the selection of an industrial chemical reactor and couples various reactor models to case-specific kinetic
expressions for chemical processes. Thoroughly revised and updated, this much-anticipated Second Edition addresses the rapid academic
and industrial development of chemical reaction engineering. Offering a systematic development of the chemical reaction engineering
concept, this volume explores: essential stoichiometric, kinetic, and thermodynamic terms needed in the analysis of chemical reactors
homogeneous and heterogeneous reactors reactor optimization aspects residence time distributions and non-ideal flow conditions in
industrial reactors solutions of algebraic and ordinary differential equation systems gas- and liquid-phase diffusion coefficients and gas-film
coefficients correlations for gas-liquid systems solubilities of gases in liquids guidelines for laboratory reactors and the estimation of kinetic
parameters The authors pay special attention to the exact formulations and derivations of mass energy balances and their numerical
solutions. Richly illustrated and containing exercises and solutions covering a number of processes, from oil refining to the development of
specialty and fine chemicals, the text provides a clear understanding of chemical reactor analysis and design.
Fundamentals of Petroleum Refining presents the fundamentals of thermodynamics and kinetics, and it explains the scientific background
essential for understanding refinery operations. The text also provides a detailed introduction to refinery engineering topics, ranging from the
basic principles and unit operations to overall refinery economics. The book covers important topics, such as clean fuels, gasification,
biofuels, and environmental impact of refining, which are not commonly discussed in most refinery textbooks. Throughout the source,
problem sets and examples are given to help the reader practice and apply the fundamental principles of refining. Chapters 1-10 can be used
as core materials for teaching undergraduate courses. The first two chapters present an introduction to the petroleum refining industry and
then focus on feedstocks and products. Thermophysical properties of crude oils and petroleum fractions, including processes of atmospheric
and vacuum distillations, are discussed in Chapters 3 and 4. Conversion processes, product blending, and alkylation are covered in chapters
5-10. The remaining chapters discuss hydrogen production, clean fuel production, refining economics and safety, acid gas treatment and
removal, and methods for environmental and effluent treatments. This source can serve both professionals and students (on undergraduate
and graduate levels) of Chemical and Petroleum Engineering, Chemistry, and Chemical Technology. Beginners in the engineering field,
specifically in the oil and gas industry, may also find this book invaluable. Provides balanced coverage of fundamental and operational topics
Includes spreadsheets and process simulators for showing trends and simulation case studies Relates processing to planning and
management to give an integrated picture of refining

Designed as a textbook for the undergraduate students of chemical engineering and related disciplines such as
biotechnology, polymer technology, petrochemical engineering, electrochemical engineering, environmental engineering
and safety engineering, the chief objective of the book is to prepare students to make analysis of chemical processes
through calculations and to develop systematic problem-solving skills in them. The text presents the fundamentals of
chemical engineering operations and processes in a simple style that helps the students to gain a thorough
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understanding of chemical process calculations. The book deals with the principles of stoichiometry to formulate and
solve material and energy balance problems in processes with and without chemical reactions. With the help of
examples, the book explains the construction and use of reference-substance plots, equilibrium diagrams, psychrometric
charts, steam tables and enthalpy composition diagrams. It also elaborates on thermophysics and thermochemistry to
acquaint the students with the thermodynamic principles of energy balance calculations. The book is supplemented with
Solutions Manual for instructors containing detailed solutions of all chapter-end unsolved problems.NEW TO THE
SECOND EDITION • Incorporates a new chapter on Bypass, Recycle and Purge Operations • Comprises updations in
some sections and presents new sections on Future Avenues and Opportunities in Chemical Engineering, Processes in
Biological and Energy Systems • Contains several new worked-out examples in the chapter on Material Balance with
Chemical Reaction • Includes GATE questions with answers up to the year 2016 in Objective-type questions KEY
FEATURES • SI units are used throughout the book. • All basic chemical engineering operations and processes are
introduced, and different types of problems are illustrated with worked-out examples. • Stoichiometric principles are
extended to solve problems related to bioprocessing, environmental engineering, etc. • Exercise problems (more than
810) are organised according to the difficulty level and all are provided with answers.
Surveys the selection, design, and operation of most of the industrially important separation processes. Discusses the
underlying principles on which the processes are based, and provides illustrative examples of the use of the processes in
a modern context. Features thorough treatment of newer separation processes based on membranes, adsorption,
chromatography, ion exchange, and chemical complexation. Includes a review of historically important separation
processes such as distillation, absorption, extraction, leaching, and crystallization and considers these techniques in light
of recent developments affecting them.
Introduction - Conduction - Convection - Radiation - Heat Exchange Equipments - Evaporation - Diffusion - Distillation Gas Absorption - Liquid Liquid Extraction - Crystallisation - Drying - Appendix I Try yourself - Appendix II Thermal
conductivity data - Appendix III Steam tables
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that
may come packaged with the bound book. The Concise, Easy-to-Use Guide to Designing Chemical Process Equipment
and Evaluating Its Performance Trends such as shale-gas resource development call for a deeper understanding of
chemical engineering equipment and design. Chemical Process Equipment Design complements leading texts by
providing concise, focused coverage of these topics, filling a major gap in undergraduate chemical engineering
education. Richard Turton and Joseph A. Shaeiwitz present relevant design equations, show how to analyze operation of
existing equipment, and offer a practical methodology for designing new equipment and for solving common problems.
Theoretical derivations are avoided in favor of working equations, practical computational strategies, and approximately
eighty realistic worked examples. The authors identify which equation applies to each situation, and show exactly how to
use it to design equipment. By the time undergraduates have worked through this material, they will be able to create
preliminary designs for most process equipment found in a typical chemical plant that processes gases and/or liquids.
They will also learn how to evaluate the performance of that equipment, even when operating conditions differ from the
design case. Coverage includes Process fluid mechanics: designing and evaluating pumps, compressors, valves, and
other piping systems Process heat transfer: designing and evaluating heat exchange equipment Separation equipment:
understanding fundamental relationships underlying separation devices, designing them, and assessing their
performance Reactors: basic equations and specific issues relating to chemical reactor equipment design and
performance Other equipment: preliminary analysis and design for pressure vessels, simple phase-separators (knock-out
drums), and steam ejectors This guide draws on fifty years of innovative chemical engineering instruction at West Virginia
University and elsewhere. It complements popular undergraduate textbooks for practical courses in fluid mechanics, heat
transfer, reactors, or separations; supports senior design courses; and can serve as a core title in courses on equipment
design.
Market_Desc: · Chemical Engineers in Chemical, Nuclear and Biomedical Industries Special Features: · Emphasis is
placed throughout on the development of common design strategy for all systems, homogeneous and heterogeneous·
This edition features new topics on biochemical systems, reactors with fluidized solids, gas/liquid reactors, and more on
non ideal flow· The book explains why certain assumptions are made, why an alternative approach is not used, and to
indicate the limitations of the treatment when applied to real situations About The Book: Chemical reaction engineering is
concerned with the exploitation of chemical reactions on a commercial scale. Its goal is the successful design and
operation of chemical reactors. This text emphasizes qualitative arguments, simple design methods, graphical
procedures, and frequent comparison of capabilities of the major reactor types. Simple ideas are treated first, and are
then extended to the more complex.
Appropriate for a one-semester undergraduate or first-year graduate course, this text introduces the quantitative
treatment of chemical reaction engineering. It covers both homogeneous and heterogeneous reacting systems and
examines chemical reaction engineering as well as chemical reactor engineering. Each chapter contains numerous
worked-out problems and real-world vignettes involving commercial applications, a feature widely praised by reviewers
and teachers. 2003 edition.
The Omnibook aims to present the main ideas of reactor design in a simple and direct way. it includes key formulas, brief
explanations, practice exercises, problems from experience and it skims over the field touching on all sorts of reaction
systems. Most important of all it tries to show the reader how to approach the problems of reactor design and what
questions to ask. In effect it tries to show that a common strategy threads its way through all reactor problems, a strategy
which involves three factors: identifying the flow patter, knowing the kinetics, and developing the proper performance
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equation. It is this common strategy which is the heart of Chemical Reaction Engineering and identifies it as a distinct
field of study.
Instrumentation and control system is the heart of all processing industries. No process can run without the aid of
instrumentation. Therefore, sometimes it is said that instruments are eyes of process through which a process operators
visualize the process behaviour. Instrumentation and control concepts have undergone a drastic change over the past
few years. The book is meant for the graduate level course of Instrumentation and Process Control (Electrical &
Electronics and Instrumentation & Control disciplines). The topics have been divided in 8 chapters. The first three are
devoted to Transducers. In these chapters, stress has been given on Transducer Signal Selection, Pneumatic
Transmitters, Smart Transmitters, Special Class Thermocouple, Nucleonic Level Gage, Electronic Level Gage & others.
In the chapter on Telemetry, pneumatic transmissions have been added in addition to usual topics. In the chapter
Process Control, three element control systems have been described through examples of Boiler Drum Level Control.
And lastly in Recent Developments & Microprocessor Based Instrumentation System, development of PLC and
distributed control system and instrumentation communication protocol have been described in greater detail with
suitable examples. The book is a perfect match of instruments that are still in use and which have been recently
developed.
This textbook is intended for courses in heat transfer for undergraduates, not only in chemical engineering and related
disciplines of biochemical engineering and chemical technology, but also in mechanical engineering and production
engineering. The author provides the reader with a very thorough account of the fundamental principles and their
applications to engineering practice, including a survey of the recent developments in heat transfer equipment.The three
basic modes of heat transfer - conduction, convection and radiation - have been comprehensively analyzed and
elucidated by solving a wide range of practical and design-oriented problems. A whole chapter has been devoted to
explain the concept of the heat transfer coefficient to give a feel of its importance in tackling problems of convective heat
transfer. The use of the important heat transfer correlations has been illustrated with carefully selected examples.
This introductory text discusses the essential concepts of three funda-mental transport processes, namely, momentum
transfer, heat transfer, and mass transfer. Apart from chemical engineering, transport processes play an increasingly
important role today in the fields of biotechnology, nanotechnology and microelectronics. The book covers the basic laws
of momentum, heat and mass transfer. All the three transport processes are explained using two approaches—first by flux
expressions and second by shell balances. These concepts are applied to formulate the physical problems of
momentum, heat and mass transfer. Simple physical processes from the chemical engineering field are selected to
understand the mechanism of these transfer operations. Though these problems are solved for unidirectional flow and
laminar flow conditions only, turbulent flow conditions are also discussed. Boundary conditions and Prandtl mixing
models for turbulent flow conditions are explained as well. The unsteady-state conditions for momentum, heat and mass
transfer have also been highlighted with the help of simple cases. Finally, the approach of anology has also been
adopted in the book to understand these three molecular transport processes. Different analogies such as Reynolds,
Prandtl, von Kármán and Chilton–Colburn are discussed in detail. This book is designed for the undergraduate students
of chemical engineering and covers the syllabi on Transport Phenomena as currently prescribed in most institutes and
universities.
from the literature to show the power, scope, and utility of the subject. Understanding Engineering Thermo concentrates
on a broad-based coverage of the first two laws of Thermo. While not intended to be the last word on the subject, this
book provides a lively way to master the foundations of this sometimes dry topic. To broaden the book's applicability, Dr.
Levenspiel includes thought-provoking problems from diverse fields, such as biology and nuclear energy on up to.
The role of the chemical reactor is crucial for the industrial conversion of raw materials into products and numerous
factors must be considered when selecting an appropriate and efficient chemical reactor. Chemical Reaction Engineering
and Reactor Technology defines the qualitative aspects that affect the selection of an industrial chemical reactor and
couples various reactor models to case-specific kinetic expressions for chemical processes. Offering a systematic
development of the chemical reaction engineering concept, this volume explores: Essential stoichiometric, kinetic, and
thermodynamic terms needed in the analysis of chemical reactors Homogeneous and heterogeneous reactors Residence
time distributions and non-ideal flow conditions in industrial reactors Solutions of algebraic and ordinary differential
equation systems Gas- and liquid-phase diffusion coefficients and gas-film coefficients Correlations for gas-liquid
systems Solubilities of gases in liquids Guidelines for laboratory reactors and the estimation of kinetic parameters The
authors pay special attention to the exact formulations and derivations of mass energy balances and their numerical
solutions. Richly illustrated and containing exercises and solutions covering a number of processes, from oil refining to
the development of specialty and fine chemicals, the text provides a clear understanding of chemical reactor analysis and
design.
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