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Step-by-step instructions enable chemical engineers to master
key software programs and solve complex problems Today, both
students and professionals in chemical engineering must solve in-
creasingly complex problems dealing with refineries, fuel cells, mi-
croreactors, and pharmaceutical plants, to name a few. With this
book as their guide, readers learn to solve these problems using
their computers and Excel®, MATLAB, Aspen Plus, and COMSOL
Multiphysics. Moreover, they learn how to check their solutions
and validate their results to make sure they have solved the
problems correctly. Now in its Second Edition, Introduction to
Chemical Engineering Computing is based on the author's first-
hand teaching experience. As a result, the emphasis is on
problem solving. Simple introductions help readers become con-
versant with each program and then tackle a broad range of
problems in chemical engineering, including: Equations of state
Chemical reaction equilibria Mass balances with recycle streams
Thermodynamics and simulation of mass transfer equipment Pro-
cess simulation Fluid flow in two and three dimensions All the
chapters contain clear instructions, figures, and examples to
guide readers through all the programs and types of chemical en-
gineering problems. Problems at the end of each chapter, ranging
from simple to difficult, allow readers to gradually build their
skills, whether they solve the problems themselves or in teams.
In addition, the book's accompanying website lists the core princi-
ples learned from each problem, both from a chemical engineer-
ing and a computational perspective. Covering a broad range of
disciplines and problems within chemical engineering, Introduc-
tion to Chemical Engineering Computing is recommended for
both undergraduate and graduate students as well as practicing
engineers who want to know how to choose the right computer
software program and tackle almost any chemical engineering
problem.

This textbook covers the essential aspects of process safety engi-
neering in a practical and comprehensive manner. It provides
readers with an understanding of process safety hazards in the
refining and petrochemical industries and how to manage them in
a reliable and professional manner. It covers the most important
concepts: static electricity, intensity of thermal radiation, thermo-
dynamics of fluid phase equilibria, boiling liquid expanding vapor
explosion (BLEVE), emission source models, hazard identification
methods, risk control and methods for achieving manufacturing
excellence while also focusing on safety. Extensive case studies
are included. Aimed at senior undergraduate and graduate chemi-
cal engineering students and practicing engineers, this book cov-
ers process safety principles and engineering practice authorita-
tively, with comprehensive examples: * Fundamentals, methods,
and procedures for the industrial practice of process safety engi-
neering. * The thermodynamic fundamentals and computational

methods for release rates from ruptures in pipelines, vessels, and
relief valves. * Fundamentals of static electricity hazards and
their mitigation. ¢ Quantitative assessment of fires and explo-
sions. * Principles of dispersion calculations for toxic or
flammable gases and vapors. ¢ Methods of qualitative and quanti-
tative risk assessment and control.

Introduction to Applied Thermodynamics is an introductory text
on applied thermodynamics and covers topics ranging from ener-
gy and temperature to reversibility and entropy, the first and se-
cond laws of thermodynamics, and the properties of ideal gases.
Standard air cycles and the thermodynamic properties of pure
substances are also discussed, together with gas compressors,
combustion, and psychrometry. This volume is comprised of 16
chapters and begins with an overview of the concept of energy as
well as the macroscopic and molecular approaches to thermody-
namics. The following chapters focus on temperature, entropy,
and standard air cycles, along with gas compressors, combustion,
psychrometry, and the thermodynamic properties of pure subs-
tances. Steam and steam engines, internal combustion engines,
and refrigeration are also considered. The final chapter is devot-
ed to heat transfer by conduction, radiation, and convection. The
transfer of heat energy between fluids flowing through concentric
pipes is described. This book will appeal to mechanical engineers
and students as well as those interested in applied thermodynam-
ics.

Most problems encountered in chemical engineering are sophisti-
cated and interdisciplinary. Thus, it is important for today’s engi-
neering students, researchers, and professionals to be proficient
in the use of software tools for problem solving. MATLAB® is one
such tool that is distinguished by the ability to perform calcula-
tions in vector-matrix form, a large library of built-in functions,
strong structural language, and a rich set of graphical visualiza-
tion tools. Furthermore, MATLAB integrates computations, visual-
ization and programming in an intuitive, user-friendly environ-
ment. Chemical Engineering Computation with MATLAB® pre-
sents basic to advanced levels of problem-solving techniques us-
ing MATLAB as the computation environment. The book provides
examples and problems extracted from core chemical engineer-
ing subject areas and presents a basic instruction in the use of
MATLAB for problem solving. It provides many examples and exer-
cises and extensive problem-solving instruction and solutions for
various problems. Solutions are developed using fundamental
principles to construct mathematical models and an equation-ori-
ented approach is used to generate numerical results. A wealth of
examples demonstrate the implementation of various problem--
solving approaches and methodologies for problem formulation,
problem solving, analysis, and presentation, as well as visualiza-
tion and documentation of results. This book also provides aid
with advanced problems that are often encountered in graduate



research and industrial operations, such as nonlinear regression,
parameter estimation in differential systems, two-point boundary
value problems and partial differential equations and optimiza-
tion.

A Practical, Up-to-Date Introduction to Applied Thermodynamics,
Including Coverage of Process Simulation Models and an Introduc-
tion to Biological Systems Introductory Chemical Engineering
Thermodynamics, Second Edition, helps readers master the funda-
mentals of applied thermodynamics as practiced today: with ex-
tensive development of molecular perspectives that enables adap-
tation to fields including biological systems, environmental appli-
cations, 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 lev-
els 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 ob-
jectives, problem-solving strategies for energy balances and
phase equilibria, chapter summaries, and “important equations”
for every chapter Extensive practical examples, especially cover-
age of non-ideal mixtures, which include water contamination via
hydrocarbons, polymer blending/recycling, oxygenated fuels, hy-
drogen bonding, osmotic pressure, electrolyte solutions, zwitteri-
ons and biological molecules, and other contemporary issues Sup-
porting software in formats for both MATLAB® and spreadsheets
Online supplemental sections and resources including instructor
slides, ConcepTests, coursecast videos, and other useful re-
sources

Elementary Principles of Chemical Processes, 4th Edition pre-
pares students to formulate and solve material and energy bal-
ances in chemical process systems and lays the foundation for
subsequent courses in chemical engineering. Thetext provides a
realistic, informative, and positive introduction to the practice of
chemical engineering.

Never HIGHLIGHT a Book Again! Virtually all of the testable
terms, concepts, persons, places, and events from the textbook
are included. Cram101 Just the FACTS101 studyguides give all of
the outlines, highlights, notes, and quizzes for your textbook with
optional online comprehensive practice tests. Only Cram101 is
Textbook Specific. Accompanys: 9780136068549 .

The Breakthrough Introduction to Chemical Engineering for To-
day's Students Fundamental Concepts and Computations in
Chemical Engineering is well designed for today's chemical engi-
neering students, offering lucid and logically arranged text that
brings together the fundamental knowledge students need to
gain confidence and to jumpstart future success. Dr. Vivek Ut-
gikar illuminates the day-to-day roles of chemical engineers in
their companies and in the global economy. He clearly explains
what students need to learn and why they need to learn it, and
presents practical computational exercises that prepare beginn-
ing students for more advanced study. Utgikar combines straight-
forward discussions of essential topics with challenging topics to
intrigue more well-prepared students. Drawing on extensive expe-
rience teaching beginners, he introduces each new topic in sim-
ple, relatable language, and supports them with meaningful ex-
ample calculations in Microsoft Excel and Mathcad. Throughout,
Utgikar presents practical methods for effective problem solving,
and explains how to set up and use computation tools to get accu-
rate answers. Designed specifically for students entering chemi-
cal engineering programs, this text also serves as a handy, quick
reference to the basics for more advanced students, and an up--
to-date source of valuable information for educators and profes-

sionals. Coverage includes Where chemical engineering fits in the
engineering field and overall economy Modern chemical engineer-
ing and allied industries and their largest firms How typical chemi-
cal engineering job functions build on what undergraduates learn
The importance of computations, and the use of modern computa-
tional tools How to classify problems based on their mathematical
nature Fundamental fluid flow phenomena and computational
problems in practical systems Basic principles and computations
of material and energy balance Fundamental principles and calcu-
lations of thermodynamics and kinetics in chemical engineering
How chemical engineering systems and problems integrate and
interrelate in the real world Review of commercial process simula-
tion software for complex, large-scale computation

A Practical, Up-to-Date Introduction to Applied Thermodynamics,
Including Coverage of Process Simulation Models and an Introduc-
tion to Biological Systems Introductory Chemical Engineering
Thermodynamics, Second Edition, helps readers master the funda-
mentals of applied thermodynamics as practiced today: with ex-
tensive development of molecular perspectives that enables adap-
tation to fields including biological systems, environmental appli-
cations, 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 lev-
els 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 ob-
jectives, problem-solving strategies for energy balances and
phase equilibria, chapter summaries, and "important equations"
for every chapter Extensive practical examples, especially cover-
age of non-ideal mixtures, which include water contamination via
hydrocarbons, polymer blending/recycling, oxygenated fuels, hy-
drogen bonding, osmotic pressure, electrolyte solutions, zwitteri-
ons and biological molecules, and other contemporary issues Sup-
porting software in formats for both MATLAB® and spreadsheets
Online supplemental sections and resources including instructor
slides, ConcepTests, coursecast videos, and other useful re-
sources

Part Il covers applications in greater detail. The three transport
phenomena--heat, mass, and momentum transfer--are treated in
depth through simultaneous (or parallel) developments.

This book provides a broad and comprehensive coverage of the
theoretical, experimental, and numerical techniques employed in
the field of stress analysis. Designed to provide a clear transition
from the topics of elementary to advanced mechanics of mate-
rials. Its broad range of coverage allows instructors to easily se-
lect many different topics for use in one or more courses. The
highly readable writing style and mathematical clarity of the first
edition are continued in this edition. Major revisions in this edition
include: an expanded coverage of three-dimensional stress/strain
transformations; additional topics from the theory of elasticity; ex-
amples and problems which test the mastery of the prerequisite
elementary topics; clarified and additional topics from advanced
mechanics of materials; new sections on fracture mechanics and
structural stability; a completely rewritten chapter on the finite el-
ement method; a new chapter on finite element modeling tech-
niques employed in practice when using commercial FEM soft-
ware; and a significant increase in the number of end of chapter
exercise problems some of which are oriented towards computer
applications.

Introductory Transport Phenomena by R. Byron Bird, Warren E.
Stewart, Edwin N. Lightfoot, and Daniel Klingenberg is a new intro-
ductory textbook based on the classic Bird, Stewart, Lightfoot

2 Introductory Chemical Engineering Thermodynamics Elliott Solutions Manual

20-03-2023



108)26

Introductory Chemical Engineering Thermodynamics Elliott Solutions Manual 3

text, Transport Phenomena. The authors’ goal in writing this book
reflects topics covered in an undergraduate course. Some of the
rigorous topics suitable for the advanced students have been re-
tained. The text covers topics such as: the transport of momen-
tum; the transport of energy and the transport of chemical spe-
cies. The organization of the material is similar to Bird/Stewart/-
Lightfoot, but presentation has been thoughtfully revised specifi-
cally for undergraduate students encountering these concepts for
the first time. Devoting more space to mathematical derivations
and providing fuller explanations of mathematical development-
s—including a section of the appendix devoted to mathematical
topics—allows students to comprehend transport phenomena con-
cepts at an undergraduate level.

One of the most cited books in physics of all time, Quantum Com-
putation and Quantum Information remains the best textbook in
this exciting field of science. This 10th anniversary edition in-
cludes an introduction from the authors setting the work in con-
text. This comprehensive textbook describes such remarkable
effects as fast quantum algorithms, quantum teleportation, quan-
tum cryptography and quantum error-correction. Quantum me-
chanics and computer science are introduced before moving on
to describe what a quantum computer is, how it can be used to
solve problems faster than 'classical' computers and its real-world
implementation. It concludes with an in-depth treatment of quan-
tum information. Containing a wealth of figures and exercises,
this well-known textbook is ideal for courses on the subject, and
will interest beginning graduate students and researchers in
physics, computer science, mathematics, and electrical engineer-
ing.

Elementary Principles of Chemical Processes, 4th Edition Student
International Version prepares students to formulate and solve
material and energy balances in chemical process systems and
lays the foundation for subsequent courses in chemical engineer-
ing. The text provides a realistic, informative, and positive intro-
duction to the practice of chemical engineering.

In this book, two leading experts and long-time instructors thor-
oughly explain therodynamics, taking the molecular perspective
that working engineers require. This edition contains extensive
new coverage of today's fast-growing biochemical engineering ap-
plications, notably biomass conversion to fuels and chemicals. It
also presents many new MATLAB examples and tools to comple-
ment its previous usage of Excel and other software.

ASPEN PLUS® Comprehensive resource covering Aspen Plus
V12.1 and demonstrating how to implement the program in ver-
satile chemical process industries Aspen Plus®: Chemical Engi-
neering Applications facilitates the process of learning and later
mastering Aspen Plus®, the market-leading chemical process
modeling software, with step-by-step examples and succinct ex-
planations. The text enables readers to identify solutions to vari-
ous process engineering problems via screenshots of the Aspen
Plus® platforms in parallel with the related text. To aid in informa-
tion retention, the text includes end-of-chapter problems and
term project problems, online exam and quiz problems for instruc-
tors that are parametrized (i.e., adjustable) so that each student
will have a standalone version, and extra online material for stu-
dents, such as Aspen Plus®-related files, that are used in the
working tutorials throughout the entire textbook. The second edi-
tion of Aspen Plus®: Chemical Engineering Applications includes
information on: Various new features that were embedded into As-
pen Plus V12.1 and existing features which have been modified
Aspen Custom Modeler (ACM), covering basic features to show
how to merge customized models into Aspen Plus simulator New
updates to process dynamics and control and process economic
analysis since the first edition was published Vital areas of inter-

est in relation to the software, such as polymerization, drug solu-
bility, solids handling, safety measures, and energy saving For
chemical engineering students and industry professionals, the se-
cond edition of Aspen Plus®: Chemical Engineering Applications
is a key resource for understanding Aspen Plus and the new fea-
tures that were added in version 12.1 of the software. Many sup-
plementary learning resources help aid the reader with informa-
tion retention.

The standard rules of probability can be interpreted as uniquely
valid principles in logic. In this book, E. T. Jaynes dispels the imagi-
nary distinction between 'probability theory' and 'statistical infer-
ence', leaving a logical unity and simplicity, which provides
greater technical power and flexibility in applications. This book
goes beyond the conventional mathematics of probability theory,
viewing the subject in a wider context. New results are discussed,
along with applications of probability theory to a wide variety of
problems in physics, mathematics, economics, chemistry and biol-
ogy. It contains many exercises and problems, and is suitable for
use as a textbook on graduate level courses involving data analy-
sis. The material is aimed at readers who are already familiar
with applied mathematics at an advanced undergraduate level or
higher. The book will be of interest to scientists working in any
area where inference from incomplete information is necessary.
Uses global case studies to examine technological solutions to en-
ergy-related environmental problems and suggests that social,
economic and political solutions may be needed to avoid serious
future environmental damage.

Chemical Engineering Computation with MATLAB®, Second Edi-
tion continues to present basic to advanced levels of problem--
solving techniques using MATLAB as the computation environ-
ment. The Second Edition provides even more examples and
problems extracted from core chemical engineering subject areas
and all code is updated to MATLAB version 2020. It also includes
a new chapter on computational intelligence and: Offers exercis-
es and extensive problem-solving instruction and solutions for
various problems Features solutions developed using fundamen-
tal principles to construct mathematical models and an equa-
tion-oriented approach to generate numerical results Delivers a
wealth of examples to demonstrate the implementation of vari-
ous problem-solving approaches and methodologies for problem
formulation, problem solving, analysis, and presentation, as well
as visualization and documentation of results Includes an ap-
pendix offering an introduction to MATLAB for readers unfamiliar
with the program, which will allow them to write their own MAT-
LAB programs and follow the examples in the book Provides aid
with advanced problems that are often encountered in graduate
research and industrial operations, such as nonlinear regression,
parameter estimation in differential systems, two-point boundary
value problems and partial differential equations and optimization
This essential textbook readies engineering students, research-
ers, and professionals to be proficient in the use of MATLAB to
solve sophisticated real-world problems within the interdiscipli-
nary field of chemical engineering. The text features a solutions
manual, lecture slides, and MATLAB program files._

This book concentrates on the topic of physical and chemical
equilibrium. Using the simplest mathematics along with numer-
ous numerical examples it accurately and rigorously covers physi-
cal and chemical equilibrium in depth and detail. It continues to
cover the topics found in the first edition however numerous up-
dates have been made including: Changes in nhaming and nota-
tion (the first edition used the traditional names for the Gibbs
Free Energy and for Partial Molal Properties, this edition uses the
more popular Gibbs Energy and Partial Molar Properties,) changes
in symbols (the first edition used the Lewis-Randal fugacity rule



and the popular symbol for the same quantity, this edition only us-
es the popular notation,) and new problems have been added to
the text. Finally the second edition includes an appendix about
the Bridgman table and its use.

Fundamentals of Chemical Engineering Thermodynamics is the
clearest and most well-organized introduction to thermodynamics
theory and calculations for all chemical engineering undergradu-
ates. This brand-new text makes thermodynamics far easier to
teach and learn. Drawing on his award-winning courses at Penn
State, Dr. Themis Matsoukas organizes the text for more effective
learning, focuses on why as well as how, offers imagery that
helps students conceptualize the equations, and illuminates ther-
modynamics with relevant examples from within and beyond the
chemical engineering discipline. Matsoukas presents solved
problems in every chapter, ranging from basic calculations to real-
istic safety and environmental applications.

Now in a new edition, this book continues to set the standard for
teaching readers how to be effective problem solvers, emphasiz-
ing the authors's signature methodologies that have taught over
a half million students worldwide. This new edition provides a stu-
dent-friendly approach that emphasizes the relevance of thermo-
dynamics principles to some of the most critical issues of today
and coming decades, including a wealth of integrated coverage
of energy and the environment, biomedical/bioengineering, as
well as emerging technologies. Visualization skills are developed
and basic principles demonstrated through a complete set of ani-
mations that have been interwoven throughout.

Changes and additions to the new edition of this classic textbook
include a new chapter on symmetries, new problems and exam-
ples, improved explanations, more numerical problems to be
worked on a computer, new applications to solid state physics,
and consolidated treatment of time-dependent potentials.

This latest edition expands Practical Numerical Methods (PNM)
with more VBA to boost Excel's power for modeling and analysis
using the same numerical techniques found in specialized math
software. Visit the companion web site for more details and addi-
tional content: www.d.umn.edu/ rdavis/PNM Download the book's
Excel and VBA files and learn how to customize your own Excel
workbooks: Get the PNMSuite A refined macro-enabled Excel
workbook with a suite of over 200 VBA user-defined functions,
macros, and user-forms for learning VBA and implementing ad-
vanced numerical methods in Excel. Work through the hundreds
of examples, illustrations, and animations from the book available
in downloadable Excel files that demonstrate applied numerical
methods in Excel. Customize the example Excel worksheets and
VBA code to tackle your own problems. Try the practice problems
for a self-guided study to sharpen your Excel and VBA skills. The
first chapter sets up the background for practical problem solving
using numerical methods. The next two chapters cover frequently
overlooked features of Excel and VBA for implementing numerical
methods in Excel and documenting results. The remaining
chapters present powerful numerical techniques using Excel and
VBA to find roots to individual and systems of linear and nonlin-
ear equations, evaluate derivatives, perform optimization, model
data by regression and interpolation, assess model fidelity, ana-
lyze risk and uncertainty, perform integration, and solve ordinary
and partial differential equations. This new edition builds on the
success of previous editions with 20% new content and updated
features in the latest editions of Excel!

A Real- Time Approach to Process Control provides the reader
with both a theoretical and practical introduction to this increas-
ingly important approach. Assuming no prior knowledge of the
subject, this text introduces all of the applied fundamentals of pro-
cess control from instrumentation to process dynamics, PID loops

and tuning, to distillation, multi-loop and plant-wide control. In ad-
dition, readers come away with a working knowledge of the three
most popular dynamic simulation packages. The text carefully bal-
ances theory and practice by offering readings and lecture mate-
rials along with hands-on workshops that provide a 'virtual' pro-
cess on which to experiment and from which to learn modern, re-
al time control strategy development. As well as a general updat-
ing of the book specific changes include: A new section on boiler
control in the chapter on common control loops A major rewrite of
the chapters on distillation column control and multiple sin-
gle-loop control schemes The addition of new figures throughout
the text Workshop instructions will be altered to suit the latest
versions of HYSYS, ASPEN and DYNSIM simulation software A new
solutions manual for the workshop problems

This best selling text prepares students to formulate and solve
material and energy balances in chemical process systems and
lays the foundation for subsequent courses in chemical engineer-
ing. The text provides a realistic, informative, and positive intro-
duction to the practice of chemical engineering. The Integrated
Media Edition update provides a stronger link between the text,
media supplements, and new student workbook.

We live in a world of fast-paced change that is being fuelled by
new technologies, changing personal and social relationships,
and changing cultural values and economic conditions. Sociology
is a discipline that can help you understand this change. Looking
at their world through the sociological perspective enables you to
better understand themselves and their place in an evolving and
complex world. Designed for today's students, THINK Sociology
shows you how sociologists think and how to understand the
rapidly changing world they live in.

Designed as a text for the undergraduate students of all branches
of engineering, this compendium gives an opportunity to learn
and apply the popular drafting software AutoCAD in designing pro-
jects. The textbook is organized in three comprehensive parts.
Part | (AutoCAD) deals with the basic commands of AutoCAD, a
popular drafting software used by engineers and architects. Part
Il (Projection Techniques) contains various projection techniques
used in engineering for technical drawings. These techniques
have been explained with a number of line diagrams to make
them simple to the students. Part Ill (Descriptive Geometry),
mainly deals with 3-D objects that require imagination. The ac-
companying CD contains the animations using creative multime-
dia and PowerPoint presentations for all chapters. In a nutshell,
this textbook will help students maintain their cutting edge in the
professional job market. KEY FEATURES : Explains fundamentals
of imagination skill in generic and basic forms to crystallize con-
cepts. Includes chapters on aspects of technical drawing and Au-
toCAD as a tool. Treats problems in the third angle as well as first
angle methods of projection in line with the revised code of In-
dian Standard Code of Practice for General Drawing.

Fluid Mechanics for Chemical Engineers, third edition retains the
characteristics that made this introductory text a success in prior
editions. It is still a book that emphasizes material and energy bal-
ances and maintains a practical orientation throughout. No more
math is included than is required to understand the concepts pre-
sented. To meet the demands of today's market, the author has
included many problems suitable for solution by computer. Two
brand new chapters are included. The first, on mixing, augments
the book's coverage of practical issues encountered in this field.
The second, on computational fluid dynamics (CFD), shows stu-
dents the connection between hand and computational fluid dy-
namics.

Treats subjects directly related to nonlinear materials modeling
for graduate students and researchers in physics, materials sci-
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ence, chemistry and engineering.

Offers a concise introduction to the separation and purification of
biochemicals. Bridges two scientific cultures, providing an intro-
duction to bioseparations for scientists with no background in en-
gineering and for engineers with little grounding in biology. The
authors supplement the ideas by simple worked examples, mak-
ing the techniques of bioseparations easy to learn. Discusses re-
moval of insolubles, product isolation, purification and polishing.
Chemical engineers face the challenge of learning the difficult
concept and application of entropy and the 2nd Law of Thermody-
namics. By following a visual approach and offering qualitative
discussions of the role of molecular interactions, Koretsky helps
them understand and visualize thermodynamics. Highlighted ex-
amples show how the material is applied in the real world. Ex-
panded coverage includes biological content and examples, the
Equation of State approach for both liquid and vapor phases in
VLE, and the practical side of the 2nd Law. Engineers will then be
able to use this resource as the basis for more advanced con-
cepts.

The field of pharmaceutical biotechnology is evolving rapidly. A
whole new arsenal of protein pharmaceuticals is being produced
by recombinant techniques for cancer, viral infections, cardiovas-
cular and hereditary disorders, and other diseases. In addition,
scientists are confronted with new technologies such as poly-
merase chain reactions, combinatorial chemistry and gene thera-
py. This introductory textbook provides extensive coverage of
both the basic science and the applications of biotechnology-pro-

duced pharmaceuticals, with special emphasis on their clinical
use. Pharmaceutical Biotechnology serves as a complete one-s-
top source for undergraduate pharmacists, and it is valuable for
researchers and professionals in the pharmaceutical industry as
well.

A thoroughly revised edition of the "must have" chemical engi-
neering reference This go-to chemical engineering guide provides
you with a single source for up-to-date physical data, chemical da-
ta, and predictive methods. Fully updated for the latest advances,
the book contains hands-on estimation methods for extrapolating
and interpolating. New content includes advanced EOSs with cor-
related and predicted parameters (e.g. SAFT implementations),
advanced computational methods, (e.g. molecular simulation),
quantum density functional theory (e.g. LCC) and semi-empirical
combinations (e.g. COSMO-RS implementations and SPEADMD).
This broad review and objective evaluation of wide-ranging meth-
ods is essential to progress in the field of thermophysical proper-
ty prediction and to advancing the fundamentals of chemical pro-
cess and product design. The Properties of Gases and Liquids,
Sixth Edition provides the latest curated data on over 480 com-
pounds and includes a special section devoted to the interpreta-
tion of uncertainty in physical property estimation. Supplemental
materials and compilation methods are less committed to hand
calculations than in previous editions. Chapter-by-chapter sample
calculations are provided throughout. Refreshed throughout to in-
clude the latest data and methods Includes computer codes that
reproduce the computations in the book Written by a team of rec-
ognized chemical engineering experts



