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This practical how-to-do book deals with the design of sustainable chemical processes by
means of systematic methods aided by computer simulation. Ample case studies illustrate
generic creative issues, as well as the efficient use of simulation techniques, with each one
standing for an important issue taken from practice. The didactic approach guides readers from
basic knowledge to mastering complex flow-sheets, starting with chemistry and
thermodynamics, via process synthesis, efficient use of energy and waste minimization, right
up to plant-wide control and process dynamics. The simulation results are compared with flowsheets and performance indices of actual industrial licensed processes, while the complete
input data for all the case studies is also provided, allowing readers to reproduce the results
with their own simulators. For everyone interested in the design of innovative chemical
processes.
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.
This volume in the Coulson and Richardson series in chemical engineering contains full
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worked solutions to the problems posed in volume 1. Whilst the main volume contains
illustrative worked examples throughout the text, this book contains answers to the more
challenging questions posed at the end of each chapter of the main text. These questions are
of both a standard and non-standard nature, and so will prove to be of interest to both
academic staff teaching courses in this area and to the keen student. Chemical engineers in
industry who are looking for a standard solution to a real-life problem will also find the book of
considerable interest. * An invaluable source of information for the student studying the
material contained in Chemical Engineering Volume 1 * A helpful method of learning - answers
are explained in full
The publication of the third edition of 'Chemical Engineering Volume 3' marks the completion of
the re-orientation of the basic material contained in the first three volumes of the series.
Volume 3 is devoted to reaction engineering (both chemical and biochemical), together with
measurement and process control. This text is designed for students, graduate and
postgraduate, of chemical engineering.
An introduction to the art and practice of design as applied to chemical processes and
equipment. It is intended primarily as a text for chemical engineering students undertaking the
design projects that are set as part of undergraduate courses in chemical engineering in the
UK and USA. It has been written to complement the treatment of chemical engineering
fundamentals given in Chemical Engineering volumes 1, 2 and 3. Examples are given in each
chapter to illustrate the design methods presented.
This new edition follows the original format, which combines a detailed case study - the
production of phthalic anhydride - with practical advice and comprehensive background
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information. Guiding the reader through all major aspects of a chemical engineering design,
the text includes both the initial technical and economic feasibility study as well as the detailed
design stages. Each aspect of the design is illustrated with material from an award-winning
student design project. The book embodies the "learning by doing" approach to design. The
student is directed to appropriate information sources and is encouraged to make decisions at
each stage of the design process rather than simply following a design method. Thoroughly
revised, updated, and expanded, the accompanying text includes developments in important
areas and many new references.
This volume collects together the presentations at the Eighth International Conference on
Foundations of Computer-Aided Process Design, FOCAPD-2014, an event that brings together
researchers, educators, and practitioners to identify new challenges and opportunities for
process and product design. The chemical industry is currently entering a new phase of rapid
evolution. The availability of low-cost feedstocks from natural gas is causing renewed
investment in basic chemicals in the OECD, while societal pressures for sustainability and
energy security continue to be key drivers in technology development and product selection.
This dynamic environment creates opportunities to launch new products and processes and to
demonstrate new methodologies for innovation, synthesis and design. FOCAPD-2014 fosters
constructive interaction among thought leaders from academia, industry, and government and
provides a showcase for the latest research in product and process design. Focuses
exclusively on the fundamentals and applications of computer-aided design for the process
industries. Provides a fully archival and indexed record of the FOCAPD14 conference Aligns
the FOCAPD series with the ESCAPE and PSE series
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Ground-breaking text on chemical product design covering needs, ideas, selection,
manufacture.

Chemical Engineering Design is one of the best-known and most widely adopted
texts available for students of chemical engineering. It completely covers the
standard chemical engineering final year design course, and is widely used as a
graduate text. The hallmarks of this renowned book have always been its scope,
practical emphasis and closeness to the curriculum. That it is written by
practicing chemical engineers makes it particularly popular with students who
appreciate its relevance and clarity. Building on this position of strength the fifth
edition covers the latest aspects of process design, operations, safety, loss
prevention and equipment selection, and much more. Comprehensive in
coverage, exhaustive in detail, and supported by extensive problem sets at the
end of each chapter, this is a book that students will want to keep to hand as they
enter their professional life. The leading chemical engineering design text with
over 25 years of established market leadership to back it up; an essential
resource for the compulsory design project all chemical engineering students
take in their final year A complete and trusted teaching and learning package: the
book offers a broader scope, better curriculum coverage, more extensive
ancillaries and a more student-friendly approach, at a better price, than any of its
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competitors Endorsed by the Institution of Chemical Engineers, guaranteeing
wide exposure to the academic and professional market in chemical and process
engineering.
Coulson and Richardson’s Chemical Engineering: Volume 3A: Chemical and
Biochemical Reactors and Reaction Engineering, Fourth Edition, covers reactor
design, flow modelling, gas-liquid and gas-solid reactions and reactors. Captures
content converted from textbooks into fully revised reference material Includes
content ranging from foundational through technical Features emerging
applications, numerical methods and computational tools
Foundations. Drainage. Piping installation. Pumps and pumping. The building.
Power and power transmission. Flow diagrams. Selection of process equipment.
Part I: Process design -- Introduction to design -- 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) -Page 5/25
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Specification and design of solids-handling equipment -- Heat transfer equipment
-- Transport and storage of fluids.
The fourth edition of Ludwig’s Applied Process Design for Chemical and
Petrochemical Plants, Volume Three is a core reference for chemical, plant, and
process engineers and provides an unrivalled reference on methods, process
fundamentals, and supporting design data. New to this edition are expanded
chapters on heat transfer plus additional chapters focused on the design of shell
and tube heat exchangers, double pipe heat exchangers and air coolers. Heat
tracer requirements for pipelines and heat loss from insulated pipelines are
covered in this new edition, along with batch heating and cooling of process
fluids, process integration, and industrial reactors. The book also looks at the
troubleshooting of process equipment and corrosion and metallurgy. Assists
engineers in rapidly analyzing problems and finding effective design methods and
mechanical specifications Definitive guide to the selection and design of various
equipment types, including heat exchanger sizing and compressor sizing, with
established design codes Batch heating and cooling of process fluids supported
by Excel programs
Chemical Engineering Design is one of the best-known and most widely used
textbooks available for students of chemical engineering. The enduring hallmarks
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of this classic book are its scope and practical emphasis, which makes it
particularly popular with instructors and students who appreciate its relevance
and clarity. This new sixth edition builds on this reputation with coverage of the
latest aspects of process design, operations, safety, loss prevention and
equipment selection, and much more, including updates on plant and equipment
costs, regulations and technical standards.
Coulson and Richardson's Chemical Engineering has been fully revised and
updated to provide practitioners with an overview of chemical engineering. Each
reference book provides clear explanations of theory and thorough coverage of
practical applications, supported by case studies. A worldwide team of editors
and contributors have pooled their experience in adding new content and revising
the old. The authoritative style of the original volumes 1 to 3 has been retained,
but the content has been brought up to date and altered to be more useful to
practicing engineers. This complete reference to chemical engineering will
support you throughout your career, as it covers every key chemical engineering
topic. Coulson and Richardson’s Chemical Engineering: Volume 1A: Fluid Flow:
Fundamentals and Applications, Seventh Edition, covers momentum transfer
(fluid flow) which is one of the three main transport processes of interest to
chemical engineers. Covers momentum transfer (fluid flow) which is one of the
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three main transport processes of interest to chemical engineers Includes
reference material converted from textbooks Explores topics, from foundational
through technical Includes emerging applications, numerical methods, and
computational tools
Chemical Process Engineering presents a systematic approach to solving design
problems by listing the needed equations, calculating degrees-of-freedom,
developing calculation procedures to generate process specifications- mostly
pressures, temperatures, compositions, and flow rates- and sizing equipment.
This illustrative reference/text tabulates numerous easy-to-follow calculation
procedures as well as the relationships needed for sizing commonly used
equipment.
The biomedical engineering senior capstone design course is probably the most
important course taken by undergraduate biomedical engineering students. It provides
them with the opportunity to apply what they have learned in previous years; develop
their communication (written, oral, and graphical), interpersonal (teamwork, conflict
management, and negotiation), project management, and design skills; and learn about
the product development process. It also provides students with an understanding of
the economic, financial, legal, and regulatory aspects of the design, development, and
commercialization of medical technology.The capstone design experience can change
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the way engineering students think about technology, society, themselves, and the
world around them. It gives them a short preview of what it will be like to work as an
engineer. It can make them aware of their potential to make a positive contribution to
health care throughout the world and generate excitement for and pride in the
engineering profession. Working on teams helps students develop an appreciation for
the many ways team members, with different educational, political, ethnic, social,
cultural, and religious backgrounds, look at problems. They learn to value diversity and
become more willing to listen to different opinions and perspectives. Finally, they learn
to value the contributions of nontechnical members of multidisciplinary project teams.
Ideas for how to organize, structure, and manage a senior capstone design course for
biomedical and other engineering students are presented here. These ideas will be
helpful to faculty who are creating a new design course, expanding a current design
program to more than the senior year, or just looking for some ideas for improving an
existing course.Contents: I. Purpose, Goals, and Benefits / Why Our Students Need a
Senior Capstone Design Course / Desired Learning Outcomes / Changing Student
Attitudes, Perceptions, and Awarenesss / Senior Capstone Design Courses and
Accreditation Board for Engineering and Technology Outcomes / II. Designing a Course
to Meet Student Needs / Course Management and Required Deliverables / Projects
and Project Teams / Lecture Topics / Intellectual Property Confidentiality Issues in
Design Projects / III. Enhancing the Capstone Design Experience / Industry
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Involvement in Capstone Design Courses / Developing Business and Entrepreneurial
Literacy / Providing Students with a Clinical Perspective / Service Learning
Opportunities / Collaboration with Industrial Design Students / National Student Design
Competitions / Organizational Support for Senior Capstone Design Courses / IV.
Meeting the Changing Needs of Future Engineers / Capstone Design Courses and the
Engineer of 2020
An Applied Guide to Process and Plant Design, 2nd edition, is a guide to process plant
design for both students and professional engineers. The book covers plant layout and
the use of spreadsheet programs and key drawings produced by professional
engineers as aids to design; subjects that are usually learned on the job rather than in
education. You will learn how to produce smarter plant design through the use of
computer tools, including Excel and AutoCAD, “What If Analysis, statistical tools, and
Visual Basic for more complex problems. The book also includes a wealth of selection
tables, covering the key aspects of professional plant design which engineering
students and early-career engineers tend to find most challenging. Professor Moran
draws on over 20 years’ experience in process design to create an essential
foundational book ideal for those who are new to process design, compliant with both
professional practice and the IChemE degree accreditation guidelines. Includes new
and expanded content, including illustrative case studies and practical examples
Explains how to deliver a process design that meets both business and safety criteria
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Covers plant layout and the use of spreadsheet programs and key drawings as aids to
design Includes a comprehensive set of selection tables, covering aspects of
professional plant design which early-career designers find most challenging
There are many comprehensive design books, but none of them provide a significant
number of detailed economic design examples of typically complex industrial
processes. Most of the current design books cover a wide variety of topics associated
with process design. In addition to discussing flowsheet development and equipment
design, these textbooks go into a lot of detail on engineering economics and other
many peripheral subjects such as written and oral skills, ethics, "green" engineering
and product design. This book presents general process design principles in a concise
readable form that can be easily comprehended by students and engineers when
developing effective flow sheet and control structures. Ten detailed case studies
presented illustrate an in-depth and quantitative way the application of these general
principles. Detailed economic steady-state designs are developed that satisfy economic
criterion such as minimize total annual cost of both capital and energy or return on
incremental capital investment. Complete detailed flow sheets and Aspen Plus files are
provided. Then conventional PI control structures are be developed and tested for their
ability to maintain product quality during disturbances. Complete Aspen Dynamics files
are be provided of the dynamic simulations.
Bridging the gap between theory and practice, this text provides the reader with a
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comprehensive overview of industrial crystallization. Newcomers will learn all of the
most important topics in industrial crystallization, from key concepts and basic theory to
industrial practices. Topics covered include the characterization of a crystalline product
and the basic process design for crystallization, as well as batch crystallization,
measurement techniques, and details on precipitation, melt crystallization and
polymorphism. Each chapter begins with an introduction explaining the importance of
the topic, and is supported by homework problems and worked examples. Real world
case studies are also provided, as well as new industry-relevant information, making
this is an ideal resource for industry practitioners, students, and researchers in the
fields of industrial crystallization, separation processes, particle synthesis, and particle
technology.
Coulson and Richardson's Chemical Engineering: Volume 2A: Particulate Systems and
Particle Technology, Sixth Edition, has been fully revised and updated to provide
practitioners with an overview of chemical engineering, including clear explanations of
theory and thorough coverage of practical applications, all supported by case studies. A
worldwide team of contributors has pooled their experience to revise old content and
add new content. The content has been updated to be more useful to practicing
engineers. This complete reference to chemical engineering will support you throughout
your career, as it covers every key chemical engineering topic. Fluid Flow, Heat
Transfer and Mass Transfer has been developed from the series' volume 1, 6th edition.
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This volume covers the three main transport process of interest to chemical engineers:
momentum transfer (fluid flow), heat transfer and mass transfer and the relationships
between them. Particulate Systems and Particle Technology has been developed from
the series' volume 2, 5th edition. This volume covers the properties of particulate
systems, including the character of individual particles and their behavior in fluids.
Sedimentation of particles, both singly and at high concentrations, flow in packed and
fluidized beads and filtration are then examined. Separation Processes has been
developed from the series' volume 2, 5th edition. This volume covers distillation and
gas absorption, which illustrate applications of the fundamental principles of mass
transfer. Several techniques-adsorption, ion exchange, chromatographic and
membrane separations, and process intensification-are described. Chemical and
Biochemical Reactors and Reaction Engineering has been developed from the series'
volume 3, 3rd edition. Features fully revised reference material converted from
textbooks Covers foundational to technical topics Features emerging applications,
numerical methods and computational tools
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
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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
The Chemical Engineer’s Practical Guide to Fluid Mechanics: Now Includes COMSOL
Multiphysics 5 Since most chemical processing applications are conducted either
partially or totally in the fluid phase, chemical engineers need mastery of fluid
mechanics. Such knowledge is especially valuable in the biochemical, chemical,
energy, fermentation, materials, mining, petroleum, pharmaceuticals, polymer, and
waste-processing industries. Fluid Mechanics for Chemical Engineers: with
Microfluidics, CFD, and COMSOL Multiphysics 5, Third Edition, systematically
introduces fluid mechanics from the perspective of the chemical engineer who must
understand actual physical behavior and solve real-world problems. Building on the
book that earned Choice Magazine’s Outstanding Academic Title award, this edition
also gives a comprehensive introduction to the popular COMSOL Multiphysics 5
software. This third edition contains extensive coverage of both microfluidics and
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computational fluid dynamics, systematically demonstrating CFD through detailed
examples using COMSOL Multiphysics 5 and ANSYS Fluent. The chapter on
turbulence now presents valuable CFD techniques to investigate practical situations
such as turbulent mixing and recirculating flows. Part I offers a clear, succinct, easy-tofollow introduction to macroscopic fluid mechanics, including physical properties;
hydrostatics; basic rate laws; and fundamental principles of flow through equipment.
Part II turns to microscopic fluid mechanics: Differential equations of fluid mechanics
Viscous-flow problems, some including polymer processing Laplace’s equation;
irrotational and porous-media flows Nearly unidirectional flows, from boundary layers to
lubrication, calendering, and thin-film applications Turbulent flows, showing how the k-?
method extends conventional mixing-length theory Bubble motion, two-phase flow, and
fluidization Non-Newtonian fluids, including inelastic and viscoelastic fluids Microfluidics
and electrokinetic flow effects, including electroosmosis, electrophoresis, streaming
potentials, and electroosmotic switching Computational fluid mechanics with ANSYS
Fluent and COMSOL Multiphysics Nearly 100 completely worked practical examples
include 12 new COMSOL 5 examples: boundary layer flow, non-Newtonian flow, jet
flow, die flow, lubrication, momentum diffusion, turbulent flow, and others. More than
300 end-of-chapter problems of varying complexity are presented, including several
from University of Cambridge exams. The author covers all material needed for the fluid
mechanics portion of the professional engineer’s exam. The author’s website
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(fmche.engin.umich.edu) provides additional notes, problem-solving tips, and errata.
Register your product at informit.com/register for convenient access to downloads,
updates, and corrections as they become available.
Introduction to Process Engineering and Design covers basic principles to design
alternate systems, develop process diagrams and select the best alternative to be
adopted. Multiple industrial examples provided in the book will enhance the skills of the
readers for innovative designs. Salient Features: • Focuses on process design of
chemical plants and equipment • State-of-the-art technique of supercritical extraction,
reactive distillation, short path distillation discussed • Process Flow-charts are provided
throughout the book
This comprehensive work shows how to design and develop innovative, optimal and
sustainable chemical processes by applying the principles of process systems
engineering, leading to integrated sustainable processes with 'green' attributes. Generic
systematic methods are employed, supported by intensive use of computer simulation
as a powerful tool for mastering the complexity of physical models. New to the second
edition are chapters on product design and batch processes with applications in
specialty chemicals, process intensification methods for designing compact equipment
with high energetic efficiency, plantwide control for managing the key factors affecting
the plant dynamics and operation, health, safety and environment issues, as well as
sustainability analysis for achieving high environmental performance. All chapters are
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completely rewritten or have been revised. This new edition is suitable as teaching
material for Chemical Process and Product Design courses for graduate MSc students,
being compatible with academic requirements world-wide. The inclusion of the newest
design methods will be of great value to professional chemical engineers. Systematic
approach to developing innovative and sustainable chemical processes Presents
generic principles of process simulation for analysis, creation and assessment
Emphasis on sustainable development for the future of process industries
''Bottom line: For a holistic view of chemical engineering design, this book provides as
much, if not more, than any other book available on the topic.' Extract from Chemical
Engineering Resources review. Chemical Engineering Design is a complete course text
for students of chemical engineering. Written for the Senior Design Course, and also
suitable for introduction to chemical engineering courses, it covers the basics of unit
operations and the latest aspects of process design, equipment selection, plant and
operating economics, safety and loss prevention. It is a textb.
Upper-level undergraduate text for process design courses in chemical engineering.
Introduces students to the technology and terminology they will encounter in industrial
practice. Presents short-cut techniques for specifying equipment or isolating important
elements of a design project. Emphasizes project definition, flow sheet development
and equipment specification. Covers the economics of process design. End-of-chapter
exercises guide students through step-by-step solutions of design problems. Includes
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four case studies from past AICHE competitions.
Comprehensive and practical guide to the selection and design of a wide range of
chemical process equipment. Emphasis is placed on real-world process design and
performance of equipment. Provides examples of successful applications, with
numerous drawings, graphs, and tables to show the functioning and performance of the
equipment. Equipment rating forms and manufacturers' questionnaires are collected to
illustrate the data essential to process design. Includes a chapter on equipment cost
and addresses economic concerns. * Practical guide to the selection and design of a
wide range of chemical process equipment. Examples of successful, real-world
applications are provided. * Fully revised and updated with valuable shortcut methods,
rules of thumb, and equipment rating forms and manufacturers' questionnaires have
been collected to demonstrate the design process. Many line drawings, graphs, and
tables illustrate performance data. * Chapter 19 has been expanded to cover new
information on membrane separation. Approximately 100 worked examples are
included. End of chapter references also are provided.
Chemical Engineering Design is one of the best-known and widely adopted texts
available for students of chemical engineering. It deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised
throughout, the fourth edition covers the latest aspects of process design, operations,
safety, loss prevention and equipment selection, among others. Comprehensive and
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detailed, the book is supported by problems and selected solutions. In addition the book
is widely used by professionals as a day-to-day reference. Best selling chemical
engineering text Revised to keep pace with the latest chemical industry changes;
designed to see students through from undergraduate study to professional practice
End of chapter exercises and solutions
Process Systems Engineering brings together the international community of
researchers and engineers interested in computing-based methods in process
engineering. This conference highlights the contributions of the PSE community
towards the sustainability of modern society and is based on the 13th International
Symposium on Process Systems Engineering PSE 2018 event held San Diego, CA,
July 1-5 2018. The book contains contributions from academia and industry,
establishing the core products of PSE, defining the new and changing scope of our
results, and future challenges. Plenary and keynote lectures discuss real-world
challenges (globalization, energy, environment and health) and contribute to
discussions on the widening scope of PSE versus the consolidation of the core topics of
PSE. Highlights how the Process Systems Engineering community contributes to the
sustainability of modern society Establishes the core products of Process Systems
Engineering Defines the future challenges of Process Systems Engineering
The Platinum Edition presents the complete content of Perry's Chemical Engineer's
Handbook, Seventh Edition, in both print and electronic formats packaged together and
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now available at one great price. The print Handbook is the world renowned source to
chemical engineering practices--covering everything from the fundamentals to details
on compuer applications and control, as well as the newest advances in your field. The
accompanying CD, with its extensive graphics and fast problem-solving capabilities, is
the perfect interactive complement to the text. This exclusive set is expressively
designed for engineers with the highest standards--professionals who will settle for
nothing less than the outstanding, superior-quality reference tools in this Platinum
Edition. Two great reference tools--available at one great price! On the CD-ROM *The
entire text of Perry's Chemical Handbook, Seventh Edition *75 interactive equations
*On-screen problem-solving: math formulas, calculations, graphs, and tables
*Automatic conversions from U.S. to metric (SI) standard units *Fully searchable Adobe
Acrobat format *Hyperlinked Table of Contents and Index Minimum System
Requirements PC with 486 or higher processor Microsoft Windows 3.1, Windows 95, or
Windows NT 3.5.1 or later / 16 MB of RAM 25 MB of available hard-disk spaceSVGA
monitor / 2x CD-ROM drive / Mouse
Motivation for this Book Ontologies have received increasing attention over the last two
decades. Their roots can be traced back to the ancient philosophers, who were
interested in a c- ceptualization of the world. In the more recent past, ontologies and
ontological engineering have evolved in computer science, building on various roots
such as logics, knowledge representation, information modeling and management, and
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(knowledge-based) information systems. Most recently, largely driven by the next
generation internet, the so-called Semantic Web, ontological software engineering has
developed into a scientific field of its own, which puts particular emphasis on the
theoretical foundations of representation and reasoning, and on the methods and tools
required for building ontology-based software applications in diverse domains. Though
this field is largely dominated by computer science, close re- tionships have been
established with its diverse areas of application, where - searchers are interested in
exploiting the results of ontological software engine- ing, particularly to build large
knowledge-intensive applications at high productivity and low maintenance effort.
Consequently, a large number of scientific papers and monographs have been p- lished
in the very recent past dealing with the theory and practice of ontological software
engineering. So far, the majority of those books are dedicated to the th- retical
foundations of ontologies, including philosophical treatises and their re- tionships to
established methods in information systems and ontological software engineering.
Coulson and Richardson's classic series provides the student with an account of the
fundamentals of chemical engineering. This volume covers the application of chemical
engineering principles to the design of chemical processes and equipment.
This concise book is a broad and highly motivational introduction for first-year engineering
students to the exciting of field of chemical engineering. The material in the text is meant to
precede the traditional second-year topics. It provides students with, 1) materials to assist
them in deciding whether to major in chemical engineering; and 2) help for future chemical
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engineering majors to recognize in later courses the connections between advanced topics
and relationships to the whole discipline. This text, or portions of it, may be useful for the
chemical engineering portion of a broader freshman level introduction to engineering course
that examines multiple engineering fields.
to increase the use of direct contact processes, the National Science Foundation sup ported a
workshop on direct contact heat transfer at the Solar Energy Research Insti tute in the summer
of 1985. We served as organizers for this workshop, which em phasized an area of thermal
engineering that, in our opinion, has great promise for the future, but has not yet reached the
point of wide-spread commercial application. Hence, a summary of the state of knowledge at
this point is timely. The workshop had a dual objective: 1. To summarize the current state of
knowledge in such a form that industrial practi tioners can make use of the available
information. 2. To indicate the research and development needed to advance the state-of-theart, indicating not only what kind of research is needed, but also the industrial poten tial that
could be realized if the information to be obtained through the proposed research activities
were available.
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 industry-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
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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 • Liquid-Liquid 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
Chemical Engineering Design, Second Edition, deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised
throughout, this edition has been specifically developed for the U.S. market. It provides the
latest US codes and standards, including API, ASME and ISA design codes and ANSI
standards. It contains new discussions of conceptual plant design, flowsheet development, and
revamp design; extended coverage of capital cost estimation, process costing, and economics;
and new chapters on equipment selection, reactor design, and solids handling processes. A
rigorous pedagogy assists learning, with detailed worked examples, end of chapter exercises,
plus supporting data, and Excel spreadsheet calculations, plus over 150 Patent References for
downloading from the companion website. Extensive instructor resources, including 1170
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lecture slides and a fully worked solutions manual are available to adopting instructors. This
text is designed for chemical and biochemical engineering students (senior undergraduate
year, plus appropriate for capstone design courses where taken, plus graduates) and
lecturers/tutors, and professionals in industry (chemical process, biochemical, pharmaceutical,
petrochemical sectors). New to this edition: Revised organization into Part I: Process Design,
and Part II: Plant Design. The broad themes of Part I are flowsheet development, economic
analysis, safety and environmental impact and optimization. Part II contains chapters on
equipment design and selection that can be used as supplements to a lecture course or as
essential references for students or practicing engineers working on design projects. New
discussion of conceptual plant design, flowsheet development and revamp design Significantly
increased coverage of capital cost estimation, process costing and economics New chapters
on equipment selection, reactor design and solids handling processes New sections on
fermentation, adsorption, membrane separations, ion exchange and chromatography
Increased coverage of batch processing, food, pharmaceutical and biological processes All
equipment chapters in Part II revised and updated with current information Updated throughout
for latest US codes and standards, including API, ASME and ISA design codes and ANSI
standards Additional worked examples and homework problems The most complete and up to
date coverage of equipment selection 108 realistic commercial design projects from diverse
industries A rigorous pedagogy assists learning, with detailed worked examples, end of
chapter exercises, plus supporting data and Excel spreadsheet calculations plus over 150
Patent References, for downloading from the companion website Extensive instructor
resources: 1170 lecture slides plus fully worked solutions manual available to adopting
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instructors
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