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Pumps are commonly encountered in industry and are essential to the smooth
running of many industrial complexes. Mechanical engineers entering industry
often have little practical experience of pumps and their problems, and need to build
up an understanding of the design, operation and appropriate use of pumps, plus
how to diagnose faults and put them right. This book tackles all these aspects in a
readable manner, drawing on the authors' long experience of lecturing and writing
on centrifugal pumps for industrial audiences.
This book traces the history of the concept of work from its earliest stages and
shows that its further formalization leads to equilibrium principle and to the
principle of virtual works, and so pointing the way ahead for future research and
applications. The idea that something remains constant in a machine operation is
very old and has been expressed by many mathematicians and philosophers such as,
for instance, Aristotle. Thus, a concept of energy developed. Another important idea
in machine operation is Archimedes' lever principle. In modern times the concept of
work is analyzed in the context of applied mechanics mainly in Lazare Carnot
mechanics and the mechanics of the new generation of polytechnical engineers like
Navier, Coriolis and Poncelet. In this context the word "work" is finally adopted.
These engineers are also responsible for the incorporation of the concept of work
into the discipline of economics when they endeavoured to combine the study of the
work of machines and men together.
Engineers often find themselves tasked with the difficult challenge of developing a
design that is both technically and economically feasible. A sharply focused, how-to
book, Engineering Economics and Economic Design for Process Engineers provides
the tools and methods to resolve design and economic issues. It helps you integrate
technical and economic decision making, creating more profit and growth for your
organization. The book puts methods that are simple, fast, and inexpensive within
easy reach. Author Thane Brown sets the stage by explaining the engineer’s role in
the creation of economically feasible projects. He discusses the basic economics of
projects — how they are funded, what kinds of investments they require, how
revenues, expenses, profits, and risks are interrelated, and how cash flows into and
out of a company. In the engineering economics section of the book, Brown covers
topics such as present and future values, annuities, interest rates, inflation, and
inflation indices. He details how to create order-of-magnitude and study grade
estimates for the investments in a project and how to make study grade production
cost estimates. Against this backdrop, Brown explores a unique scheme for
producing an Economic Design. He demonstrates how using the Economic Design
Model brings increased economic thinking and rigor into the early parts of design,
the time in a project’s life when its cost structure is being set and when the
engineer’s impact on profit is greatest. The model emphasizes three powerful new
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tools that help you create a comprehensive design option list. When the model is
used early in a project, it can drastically lower both capital and production costs.
The book’s uniquely industrial focus presents topics as they would happen in a real
work situation. It shows you how to combine technical and economic decision
making to create economically optimum designs and increase your impact on profit
and growth, and, therefore, your importance to your organization. Using these timetested techniques, you can design processes that cost less to build and operate, and
improve your company’s profit.
CO2 Capture by Reactive Absorption-Stripping
Practical Process Engineering
Plant Design and Economics for Chemical Engineers
From Physics to Economics
Volume 46 - Pumps: Bypass to Reboilers
Plant Design and Economics for Chemical Engineers [by] Max S. Peters [and] Klaus
D. Timmerhaus
This text covers the design of food processing equipment based on key unit operations, such as
heating, cooling, and drying. In addition, mechanical processing operations such as
separations, transport, storage, and packaging of food materials, as well as an introduction to
food processes and food processing plants are discussed. Handbook of Food Processing
Equipment is an essential reference for food engineers and food technologists working in the
food process industries, as well as for designers of process plants. The book also serves as a
basic reference for food process engineering students.The chapters cover engineering and
economic issues for all important steps in food processing. This research is based on the
physical properties of food, the analytical expressions of transport phenomena, and the
description of typical equipment used in food processing. Illustrations that explain the structure
and operation of industrial food processing equipment are presented. style="font-size:
13.3333330154419px;">The materials of construction and fabrication of food processing
equipment are covered here, as well as the selection of the appropriate equipment for various
food processing operations. Mechanical processing equipment such as size reduction, size
enlargement, homogenization, and mixing are discussed. Mechanical separations equipment
such as filters, centrifuges, presses, and solids/air systems, plus equipment for industrial food
processing such as heat transfer, evaporation, dehydration, refrigeration, freezing, thermal
processing, and dehydration, are presented. Equipment for novel food processes such as high
pressure processing, are discussed. The appendices include conversion of units, selected
thermophysical properties, plant utilities, and an extensive list of manufacturers and suppliers of
food equipment.
This new edition contains chapters on process synthesis, computer-aided design and design of
chemical reactors. The economic analysis has been updated. Numerous real examples include
computer or hand solutions, with an increased emphasis on computer use in design, economic
evaluation and optimization.
This book focuses on modelling issues and their implications for the correct design of reactive
absorption–desorption systems. In addition, it addresses the case of carbon dioxide (CO2) postcombustion capture in detail. The book proposes a new perspective on these systems, and
provides technological solutions with comparisons to previous treatments of the subject. The
model that is proposed is subsequently validated using experimental data. In addition, the book
features graphs to guide readers with immediate visualizations of the benefits of the
methodology proposed. It shows a systematic procedure for the steady-state model-based
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design of a CO2 post-combustion capture plant that employs reactive absorption-stripping,
using monoethanolamine as the solvent. It also discusses the minimization of energy
consumption, both through the modification of the plant flowsheet and the set-up of the
operating parameters. The book offers a unique source of information for researchers and
practitioners alike, as it also includes an economic analysis of the complete plant. Further, it will
be of interest to all academics and students whose work involves reactive absorption-stripping
design and the modelling of reactive absorption-stripping systems.
Memorial Tributes
Chemical Engineering Design
Design And Economics
A Guide to the Economic Evaluation of Projects
Cryogenic Engineering
Fluid flow, heat transfer and mass transfer

The introductory chapter reviews the test specifications and the
author's recommendation on the best strategy for passing the exam.
The first chapter reviews English and SI units and conversions. A
complete conversion table is given. Chapter 3 covers heat transfer,
conduction, transfer coefficients and heat transfer equipment.
Chapter 4 covers evaporation principles, calculations and example
problems. Distillation is thoroughly covered in chapter 5. The
subsequent chapters review fundamentals of fluid mechanics,
hydraulics and typical pump and piping problems: absorption,
leaching, liquid-liquid extraction, and the rest of the exam topics.
Each of the topics is reviewed followed by examples of examination
problems. This book is the ideal study guide bringing all elements of
professional problem solving together in one Big Book. The first
truly practical, no-nonsense review for the difficult PE exam. Full
Step-by-Step solutions included.
Written by a highly regarded author with industrial and academic
experience, this new edition of an established bestselling book
provides practical guidance for students, researchers, and those in
chemical engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and
sequestration, as a result of increasing environmental awareness;
and a companion website that includes problems, worked solutions,
and Excel spreadsheets to enable students to carry out complex
calculations.
This is a benchmark reference work on Cryogenic Engineering which
chronicles the major developments in the field. Starting with an
historical background, this book reviews the development of data
resources now available for cryogenic fields and properties of
materials. It presents the latest changes in cryopreservation and the
advances over the past 50 years. The book also highlights an
exceptional reference listing to provide referral to more details.
Cellulose Hydrolysis
Principles and Case Studies of Simultaneous Design
Handbook of Food Processing Equipment
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A Working Approach to Plant Design
Ri Sm Plant Design and Econ Chem
Process Equipment Design
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.
Known as the Blue Book this fourth edition continues with the endorsement from the Association of
Cost Engineers. The guide is designed to be an aid for student engineers in the design activities
undertaken during their course and help young engineers in industry to compile their own set of cost
data. With much of the material in the third edition retained, the major changes are: new cost data;
up-dated cost index information (which has been donated by industrialists); and short-cut estimating
techniques up-dated.
This is the 16th Volume in the series Memorial Tributes compiled by the National Academy of
Engineering as a personal remembrance of the lives and outstanding achievements of its members
and foreign associates. These volumes are intended to stand as an enduring record of the many
contributions of engineers and engineering to the benefit of humankind. In most cases, the authors of
the tributes are contemporaries or colleagues who had personal knowledge of the interests and the
engineering accomplishments of the deceased. Through its members and foreign associates, the
Academy carries out the responsibilities for which it was established in 1964. Under the charter of the
National Academy of Sciences, the National Academy of Engineering was formed as a parallel
organization of outstanding engineers. Members are elected on the basis of significant contributions
to engineering theory and practice and to the literature of engineering or on the basis of
demonstrated unusual accomplishments in the pioneering of new and developing fields of technology.
The National Academies share a responsibility to advise the federal government on matters of science
and technology. The expertise and credibility that the National Academy of Engineering brings to that
task stem directly from the abilities, interests, and achievements of our members and foreign
associates, our colleagues and friends, whose special gifts we remember in this book.
Bioseparations Science and Engineering
Chemical Process Engineering
Chemical Process Design and Integration
Biohydrometallurgy
Engineering Economics and Economic Design for Process Engineers
Vessel Design
This book is an update of a successful first edition that has been extremely well received by the experts
in the chemical process industries. The authors explain both the theory and the practice of optimization,
with the focus on the techniques and software that offer the most potential for success and give reliable
results. Applications case studies in optimization are presented with new examples taken from the areas
of microelectronics processing and molecular modeling. Ample references are cited for those who wish
to explore the theoretical concepts in more detail.
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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 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
Optimization is used to determine the most appropriate value of variables under given conditions. The
primary focus of using optimisation techniques is to measure the maximum or minimum value of a
function depending on the circumstances. This book discusses problem formulation and problem solving
with the help of algorithms such as secant method, quasi-Newton method, linear programming and
dynamic programming. It also explains important chemical processes such as fluid flow systems, heat
exchangers, chemical reactors and distillation systems using solved examples. The book begins by
explaining the fundamental concepts followed by an elucidation of various modern techniques including
trust-region methods, Levenberg–Marquardt algorithms, stochastic optimization, simulated annealing
and statistical optimization. It studies the multi-objective optimization technique and its applications in
chemical engineering and also discusses the theory and applications of various optimization software
tools including LINGO, MATLAB, MINITAB and GAMS.
International Energy Outlook
A History of the Work Concept
An Applied Guide to Process and Plant Design
Optimization in Chemical Engineering
A Case Study Approach, Second Edition
Fertilizer Manual
Plant Design and Economics for Chemical EngineersMcGraw-Hill Science Engineering
"Written by engineers for engineers (with over 150 International Editorial Advisory Board
members),this highly lauded resource provides up-to-the-minute information on the chemical
processes, methods, practices, products, and standards in the chemical, and related,
industries. "
This text explains the concepts behind process design. It uses a case study approach, guiding
readers through realistic design problems, and referring back to these cases at the end of each
chapter. Throughout, the author uses shortcut techniques that allow engineers to obtain the
whole focus for a design in a very short period (generally less than two days).
Solutions manual for plant design and economics for chemical engineers
Management for Engineers, Technologists and Scientists
Encyclopedia of Chemical Processing and Design
Conceptual Design of Chemical Processes
Principles, Practice and Economics of Plant and Process Design
Volume 16
Addressing the specific needs of engineers, scientists, and technicians, this reference introduces
engineering students to the basics of marketing, human resource management, employment
relations, personnel management, and financial management. This guide will help engineering
students develop a sense for business and prepare them for the commercial and administrative
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dealings with customers, suppliers, contractors, accountants, and managers.
least, the author wishes to thank his constantly helpful wife Maggie and his secretary Pat Weimer;
the former for her patience, encouragement, and for acting as a sounding-board, and the latter
who toiled endlessly, cheerfully, and most competently on the book's preparation. CONTENTS
Preface / iii 1. INTRODUCTION / 1 Frequently Used Economic Studies / 2 Basic Economic
Subjects / 3 Priorities / 3 Problems / 6 Appendixes / 6 References / 6 2. EQUIPMENT COST
ESTIMATING / 8 Manufacturers' Quotations / 8 Estimating Charts / 10 Size Factoring Exponents
/ 11 Inflation Cost Indexes / 13 Installation Factor / 16 Module Factor / 18 Estimating Accuracy /
19 Estimating Example / 19 References / 21 3. PLANT COST ESTIMATES / 22 Accuracy and
Costs of Estimates / 22 Cost Overruns / 25 Plant Cost Estimating Factors / 26 Equipment
Installation / 28 Instrumentation / 30 v vi CONTENTS Piping / 30 Insulation / 30 Electrical / 30
Buildings / 32 Environmental Control / 32 Painting, Fire Protection, Safety Miscellaneous / 32
Yard Improvements / 32 Utilities / 32 Land / 33 Construction and Engineering Expense,
Contractor's Fee, Contingency / 33 Total Multiplier / 34 Complete Plant Estimating Charts / 34
Cost per Ton of Product / 35 Capital Ratio (Turnover Ratio) / 35 Factoring Exponents / 37 Plant
Modifications / 38 Other Components of Total Capital Investment / 38 Off-Site Facilities / 38
Distribution Facilities / 39 Research and Development, Engineering, Licensing / 40 Working
Capital / 40
Cryogenics, a term commonly used to refer to very low temperatures, had its beginning in the
latter half of the last century when man learned, for the first time, how to cool objects to a
temperature lower than had ever existed na tu rally on the face of the earth. The air we breathe
was first liquefied in 1883 by a Polish scientist named Olszewski. Ten years later he and a British
scientist, Sir James Dewar, liquefied hydrogen. Helium, the last of the so-caBed permanent gases,
was finally liquefied by the Dutch physicist Kamerlingh Onnes in 1908. Thus, by the beginning of
the twentieth century the door had been opened to astrange new world of experimentation in
which aB substances, except liquid helium, are solids and where the absolute temperature is only a
few microdegrees away. However, the point on the temperature scale at which refrigeration in the
ordinary sense of the term ends and cryogenics begins has ne ver been weB defined. Most workers
in the field have chosen to restrict cryogenics to a tem perature range below -150°C (123 K). This
is a reasonable dividing line since the normal boiling points of the more permanent gases, such as
helium, hydrogen, neon, nitrogen, oxygen, and air, lie below this temperature, while the more
common refrigerants have boiling points that are above this temperature. Cryogenic engineering
is concerned with the design and development of low-temperature systems and components.
Fifty Years of Progress
License Review
Preliminary Chemical Engineering Plant Design
Solution Manual to Accompany
Modeling, Analysis and Design
Guide to Capital Cost Estimating

Designed for undergraduates, graduate students, and industry
practitioners, Bioseparations Science and Engineering fills a
critical need in the field of bioseparations. Current,
comprehensive, and concise, it covers bioseparations unit
operations in unprecedented depth. In each of the chapters, the
authors use a consistent method of explaining unit operations,
starting with a qualitative description noting the significance
and general application of the unit operation. They then
illustrate the scientific application of the operation, develop
the required mathematical theory, and finally, describe the
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applications of the theory in engineering practice, with an
emphasis on design and scaleup. Unique to this text is a chapter
dedicated to bioseparations process design and economics, in
which a process simular, SuperPro Designer® is used to analyze
and evaluate the production of three important biological
products. New to this second edition are updated discussions of
moment analysis, computer simulation, membrane chromatography,
and evaporation, among others, as well as revised problem sets.
Unique features include basic information about bioproducts and
engineering analysis and a chapter with bioseparations
laboratory exercises. Bioseparations Science and Engineering is
ideal for students and professionals working in or studying
bioseparations, and is the premier text in the field.
This new edition follows the original format, which combines a
detailed case study - the production of phthalic anhydride with practical advice and comprehensive background 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.
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.
Faith, Keyes, and Clark's Industrial Chemicals
Elementary Chemical Engineering
Chemical Engineering Economics
Chemical Engineering Design Project
Optimization of 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 –
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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.
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 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
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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 instructors
Recent economic trends, especially the worldwide decline in oil
prices, and an altered political climate in the United States
have combined to bring about major reductions in research on
renewable energy resources. Yet there is no escaping the "facts
of life" with regard to these resources. The days of inexpensive
fossil energy are clearly numbered, the credibility of nuclear
energy has fallen to a new low, and fusion energy stands decades
or more from practical realization. Sooner than we may wish ,we
will have to turn to renewable raw materials - plant "biomass"
and, especially, wood - as significant suppliers of energy for
both industry and everyday needs. It is therefore especially
important to have a single, comprehensive and current source of
information on a key step in any process for the technological
exploitation of woody materials, cellulose hydrolysis. Further
more, it is essential that any such treatment be unbiased with
respect to the two methods - chemical and biochemical - for the
breakdown of cellulose to sugars. Researchers on cellulose
hydrolysis have frequently been chided by persons from industry,
especially those individuals concerned with determining the
economic feasibility of various technological alternatives. They
tell us that schemes for the utilization of wood and other such
resources fly in the face of economic realities.
Chemical Engineering
Know and Understand Centrifugal Pumps
Cryogenic Process Engineering
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