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CHEMICAL PROCESS CALCULATIONS
Thermodynamics and information touch theory every facet of chemistry. However, the physical chemistry curriculum
digested by students worldwide is still heavily skewed toward heat/work principles established more than a century ago.
Rectifying this situation, Chemical Thermodynamics and Information Theory with Applications explores applications drawn
from the intersection of thermodynamics and information theory—two mature and far-reaching fields. In an approach that
intertwines information science and chemistry, this book covers: The informational aspects of thermodynamic state
equations The algorithmic aspects of transformations—compression, expansion, cyclic, and more The principles of bestpractice programming How molecules transmit and modify information via collisions and chemical reactions Using examples
from physical and organic chemistry, this book demonstrates how the disciplines of thermodynamics and information theory
are intertwined. Accessible to curiosity-driven chemists with knowledge of basic calculus, probability, and statistics, the
book provides a fresh perspective on time-honored subjects such as state transformations, heat and work exchanges, and
chemical reactions.

Unit Operations-i Fluid Flow and Mechanical Operations
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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

Phase Equilibria in Chemical Engineering
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

Heat Transfer
Chemical Engineering Volume 2 covers the properties of particulate systems, including the character of individual particles
and their behaviour in fluids. Sedimentation of particles, both singly and at high concentrations, flow in packed and fluidised
beads and filtration are then examined. The latter part of the book deals with separation processes, such as distillation and
gas absorption, which illustrate applications of the fundamental principles of mass transfer introduced in Chemical
Engineering Volume 1. In conclusion, several techniques of growing importance - adsorption, ion exchange,
chromatographic and membrane separations, and process intensification - are described. A logical progression of chemical
engineering concepts, volume 2 builds on fundamental principles contained in Chemical Engineering volume 1 and these
volumes are fully cross-referenced Reflects the growth in complexity and stature of chemical engineering over the last few
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years Supported with further reading at the end of each chapter and graded problems at the end of the book

Chemical Thermodynamics
B. Sc. (Hons.) and M. Sc. classes of All Indian Universities [Also useful for Net Examination]

Principles of Unit Operations
This text addreseses the topic of surface roughness, how to measure and describe it, and what practical problems it might
cause. Updated to include advances in measurement and characterization, this second edition introduces modern
instruments, including laser interferometers and AFMs, and there are sections on fractals and motif analysis. Problems of 3D
surface measurement and description are extensively treated. Manufacturing and production engineers, optical and QC
engineers, tribologists and many other applied scientists should find this book useful.

HEAT 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

Introduction to Chemical Engineering Thermodynamics
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Instrumental Approach to Chemical Analysis
Unit Operations of Chemical Engineering
Mechanical Operations
Chemical Engineering
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.

CHEMICAL PROCESS EQUIPMENT
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
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Introduction to Process Calculations Stoichiometry
Introduction to Biochemical Engineering
This course aims to connect the principles, concepts, and laws/postulates of classical and statistical thermodynamics to
applications that require quantitative knowledge of thermodynamic properties from a macroscopic to a molecular level. It
covers their basic postulates of classical thermodynamics and their application to transient open and closed systems,
criteria of stability and equilibria, as well as constitutive property models of pure materials and mixtures emphasizing
molecular-level effects using the formalism of statistical mechanics. Phase and chemical equilibria of multicomponent
systems are covered. Applications are emphasized through extensive problem work relating to practical cases.

Chemical Thermodynamics and Information Theory with Applications
This book provides readers with the most current, accurate, and practical fluid mechanics related applications that the
practicing BS level engineer needs today in the chemical and related industries, in addition to a fundamental understanding
of these applications based upon sound fundamental basic scientific principles. The emphasis remains on problem solving,
and the new edition includes many more examples.

Engineering Thermodynamics
This book presents a comprehensive treatment of the essential fundamentals of the topics that should be taught as the firstlevel course in Heat Transfer to the students of engineering disciplines. The book is designed to stimulate student learning
through clear, concise language. The theoretical content is well balanced with the problem-solving methodology necessary
for developing an orderly approach to solving a variety of engineering problems. The book provides adequate mathematical
rigour to help students achieve a sound understanding of the physical processes involved. Key Features : A well-balanced
coverage between analytical treatments, physical concepts and practical demonstrations. Analytical descriptions of theories
pertaining to different modes of heat transfer by the application of conservation equations to control volume and also by
the application of conservation equations in differential form like continuity equation, Navier–Stokes equations and energy
equation. A short description of convective heat transfer based on physical understanding and practical applications without
going into mathematical analyses (Chapter 5). A comprehensive description of the principles of convective heat transfer
based on mathematical foundation of fluid mechanics with generalized analytical treatments (Chapters 6, 7 and 8). A
separate chapter describing the basic mechanisms and principles of mass transfer showing the development of
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mathematical formulations and finding the solution of simple mass transfer problems. A summary at the end of each
chapter to highlight key terminologies and concepts and important formulae developed in that chapter. A number of workedout examples throughout the text, review questions, and exercise problems (with answers) at the end of each chapter. This
book is appropriate for a one-semester course in Heat Transfer for undergraduate engineering students pursuing careers in
mechanical, metallurgical, aerospace and chemical disciplines.

Chemical Engineering Thermodynamics
This book, now in its second edition, continues to provide a comprehensive introduction to the principles of chemical
engineering thermodynamics and also introduces the student to the application of principles to various practical areas. The
book emphasizes the role of the fundamental principles of thermodynamics in the derivation of significant relationships
between the various thermodynamic properties. The initial chapter provides an overview of the basic concepts and
processes, and discusses the important units and dimensions involved. The ensuing chapters, in a logical presentation,
thoroughly cover the first and second laws of thermodynamics, the heat effects, the thermodynamic properties and their
relations, refrigeration and liquefaction processes, and the equilibria between phases and in chemical reactions. The book is
suitably illustrated with a large number of visuals. In the second edition, new sections on Quasi-Static Process and Entropy
Change in Reversible and Irreversible Processes are included. Besides, new Solved Model Question Paper and several new
Multiple Choice Questions are also added that help develop the students’ ability and confidence in the application of the
underlying concepts. Primarily intended for the undergraduate students of chemical engineering and other related
engineering disciplines such as polymer, petroleum and pharmaceutical engineering, the book will also be useful for the
postgraduate students of the subject as well as professionals in the relevant fields.

Process Heat Transfer
This book bridges the gap between theory and practice. It provides fundamental information on heterogeneous catalysis
and the practicalities of the catalysts and processes used in producing ammonia, hydrogen and methanol via hydrocarbon
steam reforming. It also covers the oxidation reactions in making formaldehyde from methanol, nitric acid from ammonia
and sulphuric acid from sulphur dioxide. Designed for use in the chemical industry and by those in teaching, research and
the study of industrial catalysts and catalytic processes. Students will also find this book extremely useful for obtaining
practical information which is not available in more conventional textbooks.

Thermal Physics
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This book develops the theory of chemical thermodynamics from first principles, demonstrates its relevance across
scientific and engineering disciplines, and shows how thermodynamics can be used as a practical tool for understanding
natural phenomena and developing and improving technologies and products. Concepts such as internal energy, enthalpy,
entropy, and Gibbs energy are explained using ideas and experiences familiar to students, and realistic examples are given
so the usefulness and pervasiveness of thermodynamics becomes apparent. The worked examples illustrate key ideas and
demonstrate important types of calculations, and the problems at the end of chapters are designed to reinforce important
concepts and show the broad range of applications. Most can be solved using digitized data from open access databases
and a spreadsheet. Answers are provided for the numerical problems. A particular theme of the book is the calculation of
the equilibrium composition of systems, both reactive and non-reactive, and this includes the principles of Gibbs energy
minimization. The overall approach leads to the intelligent use of thermodynamic software packages but, while these are
discussed and their use demonstrated, they are not the focus of the book, the aim being to provide the necessary
foundations. Another unique aspect is the inclusion of three applications chapters: heat and energy aspects of processing;
the thermodynamics of metal production and recycling; and applications of electrochemistry. This book is aimed primarily
at students of chemistry, chemical engineering, applied science, materials science, and metallurgy, though it will be also
useful for students undertaking courses in geology and environmental science. A solutions manual is available for
instructors.

Treatise on Thermodynamics
Filling a longstanding gap for graduate courses in the field, Chemical Reaction Engineering: Beyond the Fundamentals
covers basic concepts as well as complexities of chemical reaction engineering, including novel techniques for process
intensification. The book is divided into three parts: Fundamentals Revisited, Building on Fundamentals, and Beyon

Management Accounting
In Thermal Physics: Thermodynamics and Statistical Mechanics for Scientists and Engineers, the fundamental laws of
thermodynamics are stated precisely as postulates and subsequently connected to historical context and developed
mathematically. These laws are applied systematically to topics such as phase equilibria, chemical reactions, external
forces, fluid-fluid surfaces and interfaces, and anisotropic crystal-fluid interfaces. Statistical mechanics is presented in the
context of information theory to quantify entropy, followed by development of the most important ensembles:
microcanonical, canonical, and grand canonical. A unified treatment of ideal classical, Fermi, and Bose gases is presented,
including Bose condensation, degenerate Fermi gases, and classical gases with internal structure. Additional topics include
paramagnetism, adsorption on dilute sites, point defects in crystals, thermal aspects of intrinsic and extrinsic
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semiconductors, density matrix formalism, the Ising model, and an introduction to Monte Carlo simulation. Throughout the
book, problems are posed and solved to illustrate specific results and problem-solving techniques. Includes applications of
interest to physicists, physical chemists, and materials scientists, as well as materials, chemical, and mechanical engineers
Suitable as a textbook for advanced undergraduates, graduate students, and practicing researchers Develops content
systematically with increasing order of complexity Self-contained, including nine appendices to handle necessary
background and technical details

Fundamentals of Chemical Engineering Thermodynamics, SI Edition
Chemical Engineering Fluid Mechanics
A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of chemical
engineering thermodynamics more accessible to undergraduate students. The subject is presented through a problemsolving inductive (from specific to general) learning approach, written in a conversational and approachable manner.
Suitable for either a one-semester course or two-semester sequence in the subject, this book covers thermodynamics in a
complete and mathematically rigorous manner, with an emphasis on solving practical engineering problems. The approach
taken stresses problem-solving, and draws from best practice engineering teaching strategies. FUNDAMENTALS OF
CHEMICAL ENGINEERING THERMODYNAMICS uses examples to frame the importance of the material. Each topic begins with
a motivational example that is investigated in context to that topic. This framing of the material is helpful to all readers,
particularly to global learners who require big picture insights, and hands-on learners who struggle with abstractions. Each
worked example is fully annotated with sketches and comments on the thought process behind the solved problems.
Common errors are presented and explained. Extensive margin notes add to the book accessibility as well as presenting
opportunities for investigation. Important Notice: Media content referenced within the product description or the product
text may not be available in the ebook version.

Molecular Engineering Thermodynamics
"Designed for an introductory course on Biochemical Engineering, this book interweaves bioprocessing with chemical
reaction engineering concepts"--Back cover.

A TEXTBOOK OF CHEMICAL ENGINEERING THERMODYNAMICS
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Fundamentals of Chemical Reaction Engineering
Mechanical Operations, 1E
Shreve's Chemical Process Industries
Phase Equilibria in Chemical Engineering is devoted to the thermodynamic basis and practical aspects of the calculation of
equilibrium conditions of multiple phases that are pertinent to chemical engineering processes. Efforts have been made
throughout the book to provide guidance to adequate theory and practice. The book begins with a long chapter on
equations of state, since it is intimately bound up with the development of thermodynamics. Following material on basic
thermodynamics and nonidealities in terms of fugacities and activities, individual chapters are devoted to equilibria
primarily between pairs of phases. A few topics that do not fit into these categories and for which the state of the art is not
yet developed quantitatively have been relegated to a separate chapter. The chapter on chemical equilibria is pertinent
since many processes involve simultaneous chemical and phase equilibria. Also included are chapters on the evaluation of
enthalpy and entropy changes of nonideal substances and mixtures, and on experimental methods. This book is intended
as a reference and self-study as well as a textbook either for full courses in phase equilibria or as a supplement to related
courses in the chemical engineering curriculum. Practicing engineers concerned with separation technology and process
design also may find the book useful.

Introduction to CHEMICAL ENGINEERING THERMODYNAMICS
Building up gradually from first principles, this unique introduction to modern thermodynamics integrates classical,
statistical and molecular approaches and is especially designed to support students studying chemical and biochemical
engineering. In addition to covering traditional problems in engineering thermodynamics in the context of biology and
materials chemistry, students are also introduced to the thermodynamics of DNA, proteins, polymers and surfaces. It
includes over 80 detailed worked examples, covering a broad range of scenarios such as fuel cell efficiency, DNA/protein
binding, semiconductor manufacturing and polymer foaming, emphasizing the practical real-world applications of
thermodynamic principles; more than 300 carefully tailored homework problems, designed to stretch and extend students'
understanding of key topics, accompanied by an online solution manual for instructors; and all the necessary mathematical
background, plus resources summarizing commonly used symbols, useful equations of state, microscopic balances for open
systems, and links to useful online tools and datasets.
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Rough Surfaces
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.

Fundamentals of Petroleum Refining
This text introduces the student to the practices and standards of making drawings for equipment used in chemical
industries. The textbook follows the Bureau of Indian Standards (BIS) 696–1972 specifications and methodology of
equipment drawings. It uses the symbolic representations of the equipment as used in the industry and provides the
detailed drawings of some commonly used equipment. It includes numerous orthographic and assembled views of
equipment, and provides several photographs to relate these drawings to equipment used in industries. Finally, the book
includes several assignments to reinforce the concepts discussed in the text. The text is intended for the undergraduate
students of chemical engineering and its related branches such as polymer engineering, petroleum engineering, and
pipeline engineering.

Chemical Process Equipment Design
Mass Transfer
This classic text is an exploration of the practical aspects of thermodynamics and heat transfer. It was designed for daily
use and reference for system design and for troubleshooting common engineering problems-an indispensable resource for
practicing process engineers.

INTRODUCTION TO HEAT TRANSFER
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This book is an outgrowth of the author’s teaching experience of a course on Introduction to Chemical Engineering to the
first-year chemical engineering students of the Indian Institute of Technology Madras. The book serves to introduce the
students to the role of a chemical engineer in society. In addition to the classical industries, the role of chemical engineers
in several esoteric areas such as semiconductor processing and biomedical engineering is discussed. Besides highlighting
the principles and processes of chemical engineering, the book shows how chemical engineering concepts from the basic
sciences and economics are used to seek solutions to engineering problems. The book is rich in examples of innovative
solutions found to problems faced in chemical industry. It includes a wide spectrum of topics, selected from the industrial
interactions of the author. It encourages the student to see the similarities in the concepts which govern apparently
dissimilar examples. It introduces various concepts, using both physical and mathematical bases, to facilitate the
understanding of difficult processes such as the scale-up process. The book contains several case studies on safety, ethics
and environ-mental issues in chemical process industries.

Chemical Reaction Engineering
Unit Operations-II
Chemical Engineering Thermodynamics II
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

Chemical Reaction Engineering II
Introduction to Chemical Engineering
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,
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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.
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