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A new textbook covering the most essential aspects for an o

introductory course in process control. MATLAB, a popular Over the last decade, the chem|ca! |ndustry has changed from
engineering software package, is employed as a powerful yet the manufacture of bulk commodity chemicals such as
approachable computational tool. Text examples demonstrate fertilizers to the design and manufacture of specialty, high-value
how root locus, Bode plots, and time domain simulations can be chemical products such as pharmaceuticals. Although the jobs
integrated to tackle a control problem. Despite the reliance on held by chemical engineers have also changed, their training
MATLAB, theory and analysis of process control are well-presented, has remained static, emphasizing trad|t|ona| commodities. This
creating a well-rounded pedagogical text. Each chapter concludes text reflects the new market needs expanding the scope of

with problem sets. A web site provides support in the way of chemical engineering design to encompass both process
examples and MATLAB resources. design and product design and is an inviting introduction to

chemical product design.

Features e
e One of the few texts suitable for an introductory ea gres
course in process control e Unique coverage of

chemical product design,
reflecting new

e ety Chemical Product

¢ Includes more than 150
exercises, to which hints
or solutions are provided

e Supported by a web site

. e Easy-to-follow text I] H
;Vr;ghr:gfrl\g?TLAB help illustrated with numerous Hﬂlgﬂ
real-world industry ELCmakr D Megrig
Contents: 1. Introduction; examples i

2. Mathematical preliminaries; 3. Dynamic
response; 4. State space representation;
5. Analysis of PID control systems;

6. Design and tuning of single-loop
control systems; 7. Stability of closed-loop
systems; 8. Frequency response analysis;
9. Design of state space systems;

10. Multiloop systems; MATLAB tutorial
sessions; References; Homework
problems.

Cambridge Series in Chemical
Engineering

October 2002 328pp 293 illus
0521 002559 Paperback £27.95
052180760 3 Hardback £75.00

e Ground-breaking text
reflecting new market needs

Contents: 1. An introduction to chemical product design; 2. Needs;
3. Ideas; 4. Selection; 5. Product manufacture; 6. Specialty chemical
manufacture; 7. Economic concerns.

Cambridge Series in Chemical Engineering

2001 256pp 44 illus
052179633 4 Paperback £20.95
0521791839 Hardback  £60.00
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Catalyst Design

Optimal Distribution of
Catalyst in Pellets, Reactors,
and Membranes

Massimo Morbidelli

ETH, Zurich

Asterios Gauvriilidis

University College London, UK

Arvind Varma

University of Notre Dame, Indiana, USA

Heterogeneous catalysis is widely used in
chemical, refinery, and pollution-control
processes, thus, achieving optimal
performance of catalysts is a significant
issue for chemical engineers. This book
addresses the question of how catalytic
material should be distributed inside a
porous support in order to obtain optimal
performance. It treats single and multiple
reaction systems, isothermal and
nonisothermal conditions, pellets, fixed-bed
reactors, and membrane reactors.

Features

e Offers a balanced treatment of
theory and experiment, with
particular attention given to
problems of commercial importance

¢ Internationally renowned author
team are experts in the field

e Includes a wealth of illustrations and
an extensive bibliography for reference

Contents: 1. Introduction; 2. Optimization of catalyst
distribution in a single pellet; 3. Optimization of catalyst
distribution in a reactor; 4. Studies involving catalyst
deactivation; 5. Membrane reactors; 6. Special topics
of commercial importance; 7. Preparation of pellets
with nonuniform distribution of catalyst; Notation;
References; Tables; Captions for figures; Appendices.
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2001 240pp 105 illus

0521660599 Hardback £40.00

Advanced Transport
Phenomena

John C. Slattery
Texas A & M University, USA

This text discusses the fundamental
processes of momentum, energy, and mass
transfer and lays the foundation for
understanding a wide variety of operations
used by engineers. Arranged in three
parallel parts covering the major topics of
momentum, energy, and mass transfer,
each part begins with the theory, followed
by illustrations using the theory to obtain
fairly complete solutions, and concludes
with averaging methods used to obtain
approximate solutions.

Contents: 1.Kinematics; 2. Foundations for
momentum transfer; 3. Differential balances

in momentum transfer; 4. Integral averaging in
momentum transfer; 5. Foundations for energy
transfer; 6. Differential balances in energy transfer;
7. Integral averaging in energy transfer;

8. Foundations for mass transfer; 9. Differential
balances in mass transfer; 10. Integral averaging in
mass transfer.

Cambridge Series in Chemical Engineering

1999 734pp 663 illus
0521635659 Paperback £34.95
052163203 X Hardback £90.00
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Paramelric Sensilivity
in Ghemical sysiems

Parametric Sensitivity
in Chemical Systems

Arvind Varma

University of Notre Dame, Indiana, USA
Massimo Morbidelli

ETH Zentrum, Switzerland

Hua Wu

Ausimont Research and Development Center,
Italy

Providing a thorough treatment of
parametric sensitivity and sensitivity
analysis, the emphasis here is on
applications to real situations. It covers
definitions of various sensitivity indices,
numerical techniques used for their
evaluation, and sensitivity analysis in a
variety of chemical reactors and in
combustion systems, air pollution, and
metabolic processes. Also included are
worked examples and over 200 figures
and tables to help in reactor design.

F 14

i

Contents: 1. Introduction; 2. Introduction to
sensitivity analysis; 3. Thermal explosion in batch
reactors; 4. Runaway in tubular reactors; 5. Parametric
sensitivity in continuous-flow stirred tank reactors; (i
6. Runaway in fixed-bed catalytic reactors; |

7. Parametric sensitivity and ignition phenomena in

combustion systems; 8. Sensitivity analysis in B
mechanistic study and model reduction; 9. Sensitivity |
analysis in air pollution; 10. Sensitivity analysis in Ea
metabolic processes. i

Cambridge Series in Chemical Engineering

1999 358pp
0521621712

Hardback £55.00
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Mass Transfer in Fluid Systems
2nd edition

E. L. Cussler
University of Minnesota, USA

Diffusion is central to a diverse range of
phenomena, from transport in living cells
to dispersal of pollutants. This text clearly
describes diffusion in fluids. It has an
informal style, with an emphasis on
physical insight and basic concepts, and
lots of simple examples.

Contents: Part I. Fundamentals of Diffusion:
Part Il. Diffusion Coefficients: Part Ill. Mass Transfer:
Part IV. Diffusion Coupled with Other Processes.

Cambridge Series in Chemical Engineering

1997 600pp 267 illus
Paperback £31.95
£80.00

052156477 8
0521450780 Hardback
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 BUBBLES ANT
DACPS

IN REDUCED
GRAVITY

The Motion of
Bubbles and Drops
in Reduced Gravity

R. Shankar Subramanian

Clarkson University, USA

R. Balasubramaniam

NASA John H. Glenn Research Center, USA

Orbiting spacecraft provide a valuable
laboratory for experiments on physical and
biological systems in a reduced gravity
environment. Materials processing
experiments have involved the growth of
crystals from the melt or solution, and the
processing of alloys. Biological experiments
have been performed on protein crystal
growth, bio-reactors, and the adaptation
of humans to extended periods of
weightlessness. In these studies, fluid
masses containing bubbles and drops are
encountered routinely. This book is the first
to provide a clear, thorough review of the
motion of bubbles and drops in reduced
gravity. The emphasis is on theoretical
analysis from first principles; experimental
results are discussed where appropriate.

Features

e A clear, thorough review of the
motion of bubbles and drops in
reduced gravity

e Internationally renowned author
team are experts in the field

® Places particular emphasis on the
motion caused by variations in
interfacial tension arising from
temperature gradients on their
surfaces

Contents: Part . Introduction: 1. The role of gravity
and interfacial tension in the motion of bubbles and
drops; Part Il. The Motion of Isolated Bubbles and
Drops: Part Ill. Interactions of Bubbles and Drops:
Part IV. Related Topics.

2001 496pp 150 illus

0521496055 Hardback £65.00

Malecular Hodeling
Appikcations in
Lrystalication

Molecular Modeling
Applications in
Crystallization

Edited by Allan S. Myerson
lllinois Institute of Technology, USA

Crystallization is an important purification
process used in a broad range of industries,
including pharmaceuticals, foods, and bulk
chemicals. In recent years, molecular
modeling has emerged as a useful tool in
the analysis and solution of problems
associated with crystallization. This book
offers a general introduction to molecular
modeling techniques and their application
in crystallization.

Features

¢ In depth discussions on how
modeling techniques are used to
solve practical problems

e Written by leading practitioners
in the field

e Extensively illustrated

Contents: 1. Introduction to molecular modeling;

2. Crystallization basics; 3. The study of molecular
materials using computational chemistry; 4. Towards
an understanding and control of nucleation, growth,
habit, dissolution and structure of crystals using
"tailor made’ auxiliaries; 5. lonic crystals in the
Hartman-Perdock theory with case studies: ADP
(NH4H2PO4)-type structures and gel-grown fractal
ammonium chloride (NH4CI); 6. The solid state
structure of chiral organic pharmaceuticals; Index.

1999 364pp 190 illus

052155297 4 Hardback £75.00




Chemical Engineering Design
and Analysis Principles of Gas-Solid Flows

An Introduction Liang-Shih Fan
Chao Zhu
Both from Ohio State University, USA

T. Michael Duncan
Cornell University, New York, USA
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