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The book is written in a practical manner for the education of
B.S.-level chemical engineers. It introduces students to
common equipment and gives them the basic concepts of
operation both qualitatively and quantitatively. A solid
theoretical foundation enables students to understand basic
phenomena underlying the unit operations but real-world
applications are also sufficiently covered.
******Recently Published!****** Unit Operations of Chemical
Engineering, 7th edition continues its lengthy, successful
tradition of being one of McGraw-Hill's oldest texts in the
Chemical Engineering Series. Since 1956, this text has been
the most comprehensive of the introductory, undergraduate,
chemical engineering titles available. Separate chapters are
devoted to each of the principle unit operations, grouped into
four sections: fluid mechanics, heat transfer, mass transfer
and equilibrium stages, and operations involving particulate
solids. Now in its seventh edition, the text still contains its
balanced treatment of theory and engineering practice, with
many practical, illustrative examples included. Almost 30% of
the problems have been revised or are new, some of which
cover modern topics such as food processing and
biotechnology. Other unique topics of this text include
diafiltration, adsorption and membrane operations.
Engineering Separations Unit Operations for Nuclear
Processing provides insight into the fundamentals of
separations in nuclear materials processing not covered in
typical texts. This book integrates fuel cycle and waste
processing into a single, coherent approach, demonstrating
that the principles from one field can and should be applied to
the other. It provides historical perspectives on nuclear
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materials processing, current assessment and challenges,
and how past challenges were overcome. It also provides
understanding of the engineering principles associated with
handling nuclear materials. This book is aimed at
researchers, graduate students, and professionals in the
fields of chemical engineering, mechanical engineering,
nuclear engineering, and materials engineering.
Experimental Methods and Instrumentation for Chemical
Engineers, Second Edition, touches many aspects of
engineering practice, research, and statistics. The principles
of unit operations, transport phenomena, and plant design
constitute the focus of chemical engineering in the latter
years of the curricula. Experimental methods and
instrumentation is the precursor to these subjects. This
resource integrates these concepts with statistics and
uncertainty analysis to define what is necessary to measure
and to control, how precisely and how often. The completely
updated second edition is divided into several themes related
to data: metrology, notions of statistics, and design of
experiments. The book then covers basic principles of
sensing devices, with a brand new chapter covering force and
mass, followed by pressure, temperature, flow rate, and
physico-chemical properties. It continues with chapters that
describe how to measure gas and liquid concentrations, how
to characterize solids, and finally a new chapter on
spectroscopic techniques such as UV/Vis, IR, XRD, XPS,
NMR, and XAS. Throughout the book, the author integrates
the concepts of uncertainty, along with a historical context
and practical examples. A problem solutions manual is
available from the author upon request. Includes the basics
for 1st and 2nd year chemical engineers, providing a
foundation for unit operations and transport phenomena
Features many practical examples Offers exercises for
students at the end of each chapter Includes up-to-date
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detailed drawings and photos of equipment
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

This book covers a wide variety of topics related to
the application of experimental methods, in addition
to the pedagogy of chemical engineering laboratory
unit operations. The purpose of this book is to create
a platform for the exchange of different experimental
techniques, approaches and lessons, in addition to
new ideas and strategies in teaching laboratory unit
operations to undergraduate chemical engineering
students. It is recommended for instructors and
students of chemical engineering and natural
sciences who are interested in reading about
different experimental setups and techniques,
covering a wide range of scales, which can be widely
applied to many areas of chemical engineering
interest.
Unit Operations of Chemical EngineeringUnit
Operations of Chemical EngineeringMcGraw-Hill
Education
A Practical, Up-to-Date Introduction to Applied
Thermodynamics, Including Coverage of Process
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Simulation Models and an Introduction to Biological
Systems Introductory Chemical Engineering
Thermodynamics, Second Edition, helps readers
master the fundamentals of applied thermodynamics
as practiced today: with extensive development of
molecular perspectives that enables adaptation to
fields including biological systems, environmental
applications, and nanotechnology. This text is
distinctive in making molecular perspectives
accessible at the introductory level and connecting
properties with practical implications. Features of the
second edition include Hierarchical instruction with
increasing levels of detail: Content requiring deeper
levels of theory is clearly delineated in separate
sections and chapters Early introduction to the
overall perspective of composite systems like
distillation columns, reactive processes, and
biological systems Learning objectives, problemsolving strategies for energy balances and phase
equilibria, chapter summaries, and “important
equations” for every chapter Extensive practical
examples, especially coverage of non-ideal mixtures,
which include water contamination via hydrocarbons,
polymer blending/recycling, oxygenated fuels,
hydrogen bonding, osmotic pressure, electrolyte
solutions, zwitterions and biological molecules, and
other contemporary issues Supporting software in
formats for both MATLAB® and spreadsheets Online
supplemental sections and resources including
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instructor slides, ConcepTests, coursecast videos,
and other useful resources
The authors have written a practical introductory text
exploring the theory and applications of unit
operations for environmental engineers that is a
comprehensive update to Linvil Rich’s 1961 classic
work, “Unit Operations in Sanitary Engineering”.
The book is designed to serve as a training tool for
those individuals pursuing degrees that include
courses on unit operations. Although the literature is
inundated with publications in this area emphasizing
theory and theoretical derivations, the goal of this
book is to present the subject from a strictly
pragmatic introductory point-of-view, particularly for
those individuals involved with environmental
engineering. This book is concerned with unit
operations, fluid flow, heat transfer, and mass
transfer. Unit operations, by definition, are physical
processes although there are some that include
chemical and biological reactions. The unit
operations approach allows both the practicing
engineer and student to compartmentalize the
various operations that constitute a process, and
emphasizes introductory engineering principles so
that the reader can then satisfactorily predict the
performance of the various unit operation equipment.
Covering the important task of the scale-up of
processes from the laboratory to the production
scale, this easily comprehensible and transparent
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book is divided into two sections. The first part
details the theoretical principles, introducing the
subject for readers without a profound prior
knowledge of mathematics. It discusses the
fundamentals of dimensional analysis, the treatment
of temperature-dependent and rheological material
values and scale-up where model systems or not
available or only partly similar. All this is illustrated
by 20 real-world examples, while 25 exercises plus
solutions new to this edition practice and monitor
learning. The second part presents the individual
basic operations and covers the fields of mechanical,
thermal, and chemical process engineering with
respect to dimensional analysis and scale-up. The
rules for scale-up are given and discussed for each
operation. Other additions to this second edition are
dimensional analysis of pelleting processes, and a
historical overview of dimensional analysis and
modeling, while all the chapters have been updated
to take the latest literature into account. Written by a
specialist with more than 40 years of experience in
the industry, this book is specifically aimed at
students as well as practicing engineers, chemists
and process engineers already working in the field.
Chemical separations are of central importance in many
areas of environmental science, whether it is the clean
up of polluted water or soil, the treatment of discharge
streams from chemical processes, or modification of a
specific process to decrease its environmental impact.
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This book is an introduction to chemical separations,
focusing on their use in environmental applications. The
authors first discuss the general aspects of separation
technology as a unit operation. They also describe how
property differences are used to generate separations,
the use of separating agents, and the selection criteria
for particular separation techniques. The general
approach for each technology is to present the chemical
and/or physical basis for the process and explain how to
evaluate it for design and analysis. The book contains
many worked examples and homework problems. It is an
ideal textbook for undergraduate and graduate students
taking courses on environmental separations or
environmental engineering.
In order to successfully produce food products with
maximum quality, each stage of processing must be welldesigned. Unit Operations in Food Engineering
systematically presents the basic information necessary
to design food processes and the equipment needed to
carry them out. It covers the most common food
engineering unit operations in detail, including guidance
for carrying out specific design calculations. Initial
chapters present transport phenomena basics for
momentum, mass, and energy transfer in different unit
operations. Later chapters present detailed unit
operation descriptions based on fluid transport and heat
and mass transfer. Every chapter concludes with a
series of solved problems as examples of applied theory.
Up-to-Date Coverage of All Chemical Engineering
Topics?from the Fundamentals to the State of the Art
Now in its 85th Anniversary Edition, this industryPage 7/15
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standard resource has equipped generations of
engineers and chemists with vital information, data, and
insights. Thoroughly revised to reflect the latest
technological advances and processes, Perry's Chemical
Engineers' Handbook, Ninth Edition, provides
unsurpassed coverage of every aspect of chemical
engineering. You will get comprehensive details on
chemical processes, reactor modeling, biological
processes, biochemical and membrane separation,
process and chemical plant safety, and much more. This
fully updated edition covers: Unit Conversion Factors
and Symbols • Physical and Chemical Data including
Prediction and Correlation of Physical Properties •
Mathematics including Differential and Integral Calculus,
Statistics , Optimization • Thermodynamics • Heat and
Mass Transfer • Fluid and Particle Dynamics *Reaction
Kinetics • Process Control and Instrumentation• Process
Economics • Transport and Storage of Fluids • Heat
Transfer Operations and Equipment • Psychrometry,
Evaporative Cooling, and Solids Drying • Distillation •
Gas Absorption and Gas-Liquid System Design • LiquidLiquid Extraction Operations and Equipment •
Adsorption and Ion Exchange • Gas-Solid Operations
and Equipment • Liquid-Solid Operations and Equipment
• Solid-Solid Operations and Equipment •Chemical
Reactors • Bio-based Reactions and Processing •
Waste Management including Air ,Wastewater and Solid
Waste Management* Process Safety including Inherently
Safer Design • Energy Resources, Conversion and
Utilization* Materials of Construction
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Process flowsheet development -- Utilities and energy
efficient design -- Process simulation -- Instrumentation
and process control -- Materials of construction -- Capital
cost estimating -- Estimating revenues and production
costs -- Economic evaluation of projects -- Safety and
loss prevention -- General site considerations -Optimization in design -- Part II: Plant design -Equipment selection, specification and design -- Design
of pressure vessels -- Design of reactors and mixers -Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of
solids-handling equipment -- Heat transfer equipment -Transport and storage of fluids.
Suitable for practicing engineers and engineers in
training, this book covers the most important operations
involving particulate solids. Through clear explanations
of theoretical principles and practical laboratory
exercises, the text provides an understanding of the
behavior of powders and pulverized systems. It also
helps readers develop skills for operating, optimizing,
and innovating particle processing technologies and
machinery in order to carry out industrial operations. The
author explores common bulk solids processing
operations, including milling, agglomeration, fluidization,
mixing, and solid-fluid separation.
Outlines the concepts of chemical engineering so that nonchemical engineers can interface with and understand basic
chemical engineering concepts Overviews the difference
between laboratory and industrial scale practice of chemistry,
consequences of mistakes, and approaches needed to scale
a lab reaction process to an operating scale Covers basics of
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chemical reaction eningeering, mass, energy, and fluid
energy balances, how economics are scaled, and the nature
of various types of flow sheets and how they are developed
vs. time of a project Details the basics of fluid flow and
transport, how fluid flow is characterized and explains the
difference between positive displacement and centrifugal
pumps along with their limitations and safety aspects of these
differences Reviews the importance and approaches to
controlling chemical processes and the safety aspects of
controlling chemical processes, Reviews the important
chemical engineering design aspects of unit operations
including distillation, absorption and stripping, adsorption,
evaporation and crystallization, drying and solids handling,
polymer manufacture, and the basics of tank and agitation
system design
While various software packages have become essential for
performing unit operations and other kinds of processes in
chemical engineering, the fundamental theory and methods
of calculation must also be understood to effectively test the
validity of these packages and verify the results. Computer
Methods in Chemical Engineering, Second Edition presents
the most used simulation software along with the theory
involved. It covers chemical engineering thermodynamics,
fluid mechanics, material and energy balances, mass transfer
operations, reactor design, and computer applications in
chemical engineering. The highly anticipated Second Edition
is thoroughly updated to reflect the latest updates in the
featured software and has added a focus on real reactors,
introduces AVEVA Process Simulation software, and includes
new and updated appendixes. Through this book, students
will learn the following: What chemical engineers do The
functions and theoretical background of basic chemical
engineering unit operations How to simulate chemical
processes using software packages How to size chemical
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process units manually and with software How to fit
experimental data How to solve linear and nonlinear algebraic
equations as well as ordinary differential equations Along with
exercises and references, each chapter contains a theoretical
description of process units followed by numerous examples
that are solved step by step via hand calculation and
computer simulation using Hysys/UniSim, PRO/II, Aspen
Plus, and SuperPro Designer. Adhering to the Accreditation
Board for Engineering and Technology (ABET) criteria, the
book gives chemical engineering students and professionals
the tools to solve real problems involving thermodynamics
and fluid-phase equilibria, fluid flow, material and energy
balances, heat exchangers, reactor design, distillation,
absorption, and liquid extraction. This new edition includes
many examples simulated by recent software packages. In
addition, fluid package information is introduced in correlation
to the numerical problems in book. An updated solutions
manual and PowerPoint slides are also provided in addition to
new video guides and UniSim program files.
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
The field of chemical engineering is in constant evolution, and
access to information technology is changing the way
chemical engineering problems are addressed. Inspired by
the need for a user-friendly chemical engineering text that
demonstrates the real-world applicability of different computer
programs, Introduction to Software for Chemical Engineers
acquaints readers with the capabilities of various general
purpose, mathematical, process modeling and simulation,
optimization, and specialized software packages, while
explaining how to use the software to solve typical problems
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in fluid mechanics, heat and mass transfer, mass and energy
balances, unit operations, reactor engineering, and process
and equipment design and control. Employing nitric acid
production, methanol and ammonia recycle loops, and SO2
oxidation reactor case studies and other practical examples,
Introduction to Software for Chemical Engineers shows how
computer packages such as Excel, MATLAB®, Mathcad,
CHEMCAD, Aspen HYSYS®, gPROMS, CFD, DEM, GAMS,
and AIMMS are used in the design and operation of chemical
reactors, distillation columns, cooling towers, and more. Make
Introduction to Software for Chemical Engineers your go-to
guide and quick reference for the use of computer software in
chemical engineering applications.
This book discusses the practical aspects of environmental
technology organized into eight chapters relating to unit
operations as follows: 1. Biological Technology 2. Chemical
Technology 3. Containment and Barrier Technology 4.
Immobilization Technology 5. Membrane Technology 6.
Physical Technology 7. Radiation and Electrical Technology
8. Thermal Destruction Technology Traditional technologies
have been included, as well as those that can be considered
innovative and emerging. The traditional approaches have
been the most successful, as contractors are careful about
bidding on some of the newer technologies. However, as
regulatory requirements increase, markets will open for the
innovative and emerging processes. There will be increasing
pressure to break down complex waste streams, with each
subsequent stream demanding separate treatment. In
addition, a number of technologies have been developed by
combining processes directly, or in a treatment train, and
these developments are expected to assume increasing
importance. However, such concerns as uncertainties due to
liability, regulatory approval, price competition, and client
approval have limited the application of some of these newer
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technologies.
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 years Supported with further
reading at the end of each chapter and graded problems at
the end of the book
Chemical Engineering Process Simulation is ideal for
students, early career researchers, and practitioners, as it
guides you through chemical processes and unit operations
using the main simulation softwares that are used in the
industrial sector. This book will help you predict the
characteristics of a process using mathematical models and
computer-aided process simulation tools, as well as model
and simulate process performance before detailed process
design takes place. Content coverage includes steady and
dynamic simulations, the similarities and differences between
process simulators, an introduction to operating units, and
convergence tips and tricks. You will also learn about the use
of simulation for risk studies to enhance process resilience,
fault finding in abnormal situations, and for training operators
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to control the process in difficult situations. This experienced
author team combines industry knowledge with effective
teaching methods to make an accessible and clear
comprehensive guide to process simulation. Ideal for
students, early career researchers, and practitioners, as it
guides you through chemical processes and unit operations
using the main simulation softwares that are used in the
industrial sector. Covers the fundamentals of process
simulation, theory, and advanced applications Includes case
studies of various difficulty levels to practice and apply the
developed skills Features step-by-step guides to using Aspen
Plus and HYSYS for process simulations available on
companion site Helps readers predict the characteristics of a
process using mathematical models and computer-aided
process simulation tools
This book presents six visionary essays on the past, present
and future of the chemical and process industries, together
with a critical commentary. Our world is changing fast and the
visions explore the implications for business and academic
institutions, and for the professionals working in them. The
visions were written and brought together for the 6th World
Congress of Chemical Engineering in Melbourne, Australia in
September 2001. · Identifies trends in the chemicals business
environment and their consequences · Discusses a wide
variety of views about business and technology · Describes
the impact of newly developing technologies
Emphasizes the design, control and functioning of various
unit operations - offering shortcut methods of calculation
along with computer and nomographic solution techniques.
Provides practical sections on conversion to and from SI units
and cost indexes for quick updating of all cost
information.;This book is designed for mechanical, chemical,
process design, project, and materials engineers and
continuing-education courses in these disciplines.
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