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Eventually, you will entirely discover a additional experience and completion
by spending more cash. still when? realize you consent that you require to
get those all needs with having significantly cash? Why dont you try to get
something basic in the beginning? Thats something that will lead you to
understand even more vis--vis the globe, experience, some places, like

history, amusement, and a lot more?

It is your agreed own epoch to ham it up reviewing habit. among guides you
could enjoy now is Mass Transfer Operations Robert E Treybal below.

Chemical Product Design - E. L.
Cussler 2001-04-16

Until recently, the chemical industry
has been dominated by the manufacture
of bulk commodity chemicals such as
benzene, ammonia, and polypropylene.
However, over the last decade a
significant shift occurred. Now most
chemical companies devote any new
resources to the design and
manufacture of specialty, high value-
added chemical products such as
pharmaceuticals, cosmetics, and
electronic coatings. Although the
jobs held by chemical engineers have
also changed to reflect this altered
business, their training has remained
static, emphasizing traditional
commodities. This ground-breaking
text starts to redress the balance
between commodities and higher value-
added products. It expands the scope
of chemical engineering design to
encompass both process design and
product design. The authors use a
four-step procedure for chemical
product design - needs, ideas,
selection, manufacture - drawing
numerous examples from industry to
illustrate the discussion. The book
concludes with a brief review of the
economic issues. Chemical engineering
students and beginning chemical
engineers will find this text an
inviting introduction to chemical
product design.
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Pocket Guide to Chemical Engineering
- Carl Branan 1999

Here, in a compact, easy-to-use
format, are practical tips, handy
formulas, correlations, curves,
charts, tables, and shortcut methods
that will save engineers valuable
time and effort. Hundreds of common
sense techniques and calculations
help users quickly and accurately
solve day-to-day design, operations,
and equipment problems.

Bioprocess Engineering Principles -
Pauline M. Doran 1995-04-03

The emergence and refinement of
techniques in molecular biology has
changed our perceptions of medicine,
agriculture and environmental
management. Scientific breakthroughs
in gene expression, protein
engineering and cell fusion are being
translated by a strengthening
biotechnology industry into
revolutionary new products and
services. Many a student has been
enticed by the promise of
biotechnology and the excitement of
being near the cutting edge of
scientific advancement. However,
graduates trained in molecular
biology and cell manipulation soon
realise that these techniques are
only part of the picture. Reaping the
full benefits of biotechnology
requires manufacturing capability
involving the large-scale processing



of biological material. Increasingly,
biotechnologists are being employed
by companies to work in co-operation
with chemical engineers to achieve
pragmatic commercial goals. For many
years aspects of biochemistry and
molecular genetics have been included
in chemical engineering curricula,
yet there has been little attempt
until recently to teach aspects of
engineering applicable to process
design to biotechnologists. This
textbook is the first to present the
principles of bioprocess engineering
in a way that is accessible to
biological scientists. Other texts on
bioprocess engineering currently
available assume that the reader
already has engineering training. On
the other hand, chemical engineering
textbooks do not consider examples
from bioprocessing, and are written
almost exclusively with the petroleum
and chemical industries in mind. This
publication explains process analysis
from an engineering point of view,
but refers exclusively to the
treatment of biological systems. Over
170 problems and worked examples
encompass a wide range of
applications, including recombinant
cells, plant and animal cell
cultures, immobilised catalysts as
well as traditional fermentation
systems. * * First book to present
the principles of bioprocess
engineering in a way that is
accessible to biological scientists
Explains process analysis from an
engineering point of view, but uses
worked examples relating to
biological systems * Comprehensive,
single-authored * 170 problems and
worked examples encompass a wide
range of applications, involving
recombinant plant and animal cell
cultures, immobilized catalysts, and
traditional fermentation systems * 13
chapters, organized according to
engineering sub-disciplines, are
groupled in four sections -
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Introduction, Material and Energy
Balances, Physical Processes, and
Reactions and Reactors * Each chapter
includes a set of problems and
exercises for the student, key
references, and a list of suggestions
for further reading * Includes useful
appendices, detailing conversion
factors, physical and chemical
property data, steam tables,
mathematical rules, and a list of
symbols used * Suitable for course
adoption - follows closely curricula
used on most bioprocessing and
process biotechnology courses at
senior undergraduate and graduate
levels.

Unit Operations-II - Ka Gavhane
2014-11

Introduction - Conduction -
Convection - Radiation - Heat
Exchange Equipments - Evaporation -
Diffusion - Distillation - Gas
Absorption - Liquid Liquid Extraction
- Crystallisation - Drying - Appendix
I Try yourself - Appendix II Thermal
conductivity data - Appendix III
Steam tables

Liquid Extraction - Robert E. Treybal
2018-11-10

This work has been selected by
scholars as being culturally
important and is part of the
knowledge base of civilization as we
know it. This work is in the public
domain in the United States of
America, and possibly other nations.
Within the United States, you may
freely copy and distribute this work,
as no entity (individual or
corporate) has a copyright on the
body of the work. Scholars believe,
and we concur, that this work is
important enough to be preserved,
reproduced, and made generally
available to the public. To ensure a
quality reading experience, this work
has been proofread and republished
using a format that seamlessly blends
the original graphical elements with
text in an easy-to-read typeface. We




appreciate your support of the
preservation process, and thank you
for being an important part of
keeping this knowledge alive and
relevant.

Mass Transfer-II - K A Gavhane 2015
Distillation - Liquid-Liquid
Extraction - Adsorption and Ion
Exchange - Leaching - Crystallisation
- Drying - Appendix - I
Bioseparations Downstream Processing
for Biotechnology - Paul A. Belter
1994-10-25

Offers a concise introduction to the
separation and purification of
biochemicals. Bridges two scientific
cultures, providing an introduction
to bioseparations for scientists with
no background in engineering and for
engineers with little grounding in
biology. The authors supplement the
ideas by simple worked examples,
making the techniques of
bioseparations easy to learn.
Discusses removal of insolubles,
product isolation, purification and
polishing.

Mass-transfer Operations - Robert E.
Treybal 1988

Gas-liquid Reactions - P. V.
Danckwerts 1970

Fundamentals of Momentum, Heat, and
Mass Transfer - James R. Welty 1976

Kinetics of Chemical Processes -
Michel Boudart 2014-05-16

Kinetics of Chemical Processes
details the concepts associated with
the kinetic study of the chemical
processes. The book is comprised of
10 chapters that present information
relevant to applied research. The
text first covers the elementary
chemical kinetics of elementary
steps, and then proceeds to
discussing catalysis. The next
chapter tackles simplified kinetics
of sequences at the steady state.
Chapter 5 deals with coupled
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sequences in reaction networks, while
Chapter 6 talks about autocatalysis
and inhibition. The seventh chapter
describes the irreducible transport
phenomena in chemical kinetics. The
next two chapters discuss the
correlations in homogenous kinetics
and heterogeneous catalysis,
respectively. The last chapter covers
the analysis of reaction networks.
The book will be of great use to
students, researchers, and
practitioners of scientific
disciplines that deal with chemical
reaction, particularly chemistry and
chemical engineering.

Quantum Physics - John S. Townsend
2010

This brilliantly innovative textbook
is intended as a first introduction
to quantum mechanics and its
applications

Mass-transfer Operations - Robert
Ewald Treybal 1967

Author's purpose is "to provide a
vehicle for teaching, either through
a formal course or through self-
study, the techniques of, and
principles of equipment design for,
the mass-transfer operations of
chemical engineering." As before,
these operations are largely the
responsibility of the chemical
engineer, but increasingly
practitioners of other engineering
disciplines are finding them
necessary for their work. This is
especially true for those engaged in
pollution control and environment
protection, where separation
processes predominate, and in, for
example, extractive metallurgy, where
more sophisticated and diverse
methods of separation are
increasingly relied upon.

Mass Transfer - Anthony L. Hines 1985
A thorough introduction to the
fundamentals and applications of
microscopic and macroscopic mass
transfer.

Process Heat Transfer - Donald Q.




Kern 2019-02-18

This classic text is an exploration
of the practical aspects of
thermodynamics and heat transfer. It
was designed for daily use and
reference for system design and for
troubleshooting common engineering
problems-an indispensable resource
for practicing process engineers.
Reaction Kinetics for Chemical
Engineers - Stanley M. Walas
2013-10-22

Reaction Kinetics for Chemical
Engineers focuses on chemical
kinetics, including homogeneous
reactions, nonisothermal systems,
flow reactors, heterogeneous
processes, granular beds, catalysis,
and scale-up methods. The publication
first takes a look at fundamentals
and homogeneous isothermal reactions.
Topics include simple reactions at
constant volume or pressure, material
balance in complex reactions,
homogeneous catalysis, effect of
temperature, energy of activation,
law of mass action, and
classification of reactions. The book
also elaborates on adiabatic and
programmed reactions, continuous
stirred reactors, and homogeneous
flow reactions. Topics include
nonisothermal flow reactions,
semiflow processes, tubular-flow
reactors, material balance in flow
problems, types of flow processes,
rate of heat input, constant heat-
transfer coefficient, and
nonisothermal conditions. The text
ponders on uncatalyzed heterogeneous
reactions, fluid-phase reactions
catalyzed by solids, and fixed and
fluidized beds of particles. The
transfer processes in granular
masses, fluidization, heat and mass
transfer, adsorption rates and
equilibria, diffusion and combined
mechanisms, diffusive mass transfer,
and mass-transfer coefficients in
chemical reactions are discussed. The
publication is a dependable source of
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data for chemical engineers and
readers wanting to explore chemical
kinetics.

Mass-transfer Operations - Robert
Ewald Treybal 1967

Mass-transfer Operations - Robert
Ewald Treybal 1980

Chemical and Catalytic Reaction
Engineering - James J. Carberry
2001-01-01

Designed to give chemical engineers
background for managing chemical
reactions, this text examines the
behavior of chemical reactions and
reactors; conservation equations for
reactors; heterogeneous reactions;
fluid-fluid and fluid-solid reaction
systems; heterogeneous catalysis and
catalytic kinetics; diffusion and
heterogeneous catalysis; and analyses
and design of heterogeneous reactors.
1976 edition.

Chemical Process Control - George
Stephanopoulos 1984

Covers all aspects of chemical
process control and provides a clear
and complete overview of the design
and hardware elements needed for
practical implementation.

Unit Operations of Chemical
Engineering - Warren L. McCabe 1965

Mass Transfer - A. P. SINHA
2012-05-09

This book introduces the fundamental
principles of the mass transfer
phenomenon and its diverse
applications in process industry. It
covers the full spectrum of
techniques for chemical separations
and extraction. Beginning with
molecular diffusion in gases, liquids
and solids within a single phase, the
mechanism of inter-phase mass
transfer is explained with the help
of several theories. The separation
operations are explained
comprehensively in two distinct
ways—stage-wise contact and



continuous differential contact. The
primary design requirements of
gas—liquid equipment are discussed.
The book provides a detailed
discussion on all individual
gas—liquid, liquid-liquid, solid-gas,
and solid-liquid separation
processes. The students are also
exposed to the underlying principles
of the membrane-based separation
processes. The book is replete with
real applications of separation
processes and equipment. Problems are
worked out in each chapter. Besides,
problems with answers, short
questions, multiple choice questions
with answers are given at the end of
each chapter. The text is intended
for a course on mass transfer,
transport and separation processes
prescribed for the undergraduate and
postgraduate students of chemical
engineering.

HEAT TRANSFER - DUTTA, BINAY K.
2000-01-01

This textbook is intended for courses
in heat transfer for undergraduates,
not only in chemical engineering and
related disciplines of biochemical
engineering and chemical technology,
but also in mechanical engineering
and production engineering. The
author provides the reader with a
very thorough account of the
fundamental principles and their
applications to engineering practice,
including a survey of the recent
developments in heat transfer
equipment.The three basic modes of
heat transfer - conduction,
convection and radiation - have been
comprehensively analyzed and
elucidated by solving a wide range of
practical and design-oriented
problems. A whole chapter has been
devoted to explain the concept of the
heat transfer coefficient to give a
feel of its importance in tackling
problems of convective heat transfer.
The use of the important heat
transfer correlations has been
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illustrated with carefully selected
examples.

Shreve's Chemical Process Industries
- GEORGE T AUTOR AUSTIN 1984

This book bridges the gap between
theory and practice. It provides
fundamental information on
heterogeneous catalysis and the
practicalities of the catalysts and
processes used in producing ammonia,
hydrogen and methanol via hydrocarbon
steam reforming. It also covers the
oxidation reactions in making
formaldehyde from methanol, nitric
acid from ammonia and sulphuric acid
from sulphur dioxide. Designed for
use in the chemical industry and by
those in teaching, research and the
study of industrial catalysts and
catalytic processes. Students will
also find this book extremely useful
for obtaining practical information
which is not available in more
conventional textbooks.

Principles of Chemical Engineering -
William Hultz Walker 1937

Mass Transfer Operations - Alapati
Suryanarayana 2002

In A Simple And Systematic Manner,
This Book Presents An Exhaustive
Account Of Various Mass Transfer
Operations Involved In Chemical
Engineering.Emphasising The Basic
Concepts And Techniques, The Book
Discusses In Detail Material And
Energy Balances, Distillation,
Absorption And Stripping And
Extraction.The Book Also Explains The
Relevant Aspects Of Equipment
Design.Recent Developments Like
Permeation, Ion Exchange And Froth
Floatation Have Also Been Discussed.A
Large Number Of Digital Computer
Programs Are Included To Illustrate
Computer-Aided Techniques.Several
Solved Examples And Practice Problems
Are Presented In Each Chapter To
Illustrate The Theory.With A1l These
Features, This Is An Ideal Text For
Undergraduate Chemical Engineering



Students. Practising Engineers And
Students Of Pharmacy And Metallurgy
Would Also Find The Book A Useful
Reference Source.

Chemical Process Principles Charts -
Olaf Andreas Hougen 1964

Mass Transfer and Separation
Processes - Diran Basmadjian
2007-04-25

Mass transfer along with separation
processes is an area that is often
quite challenging to master, as most
volumes currently available
complicate the learning by teaching
mass transfer linked with heat
transfer, rather than focusing on
more relevant techniques. With this
thoroughly updated second edition,
Mass Transfer and Separation
Processes: Principles and
Applications presents a highly
thoughtful and instructive
introduction to this sophisticated
material by teaching mass transfer
and separation processes as unique
though related entities. In an ever
increasing effort to demystify the
subject, with this edition, the
author— Avoids more complex
separation processes Places a greater
emphasis on the art of simplifying
assumptions Conveys a greater sense
of scale with the inclusion of
numerous photos of actual
installations Makes the math only as
complicated as necessary while
reviewing fundamental principles that
may have been forgotten The book
explores essential principles and
reinforces the concepts with
classical and contemporary
illustrations drawn from the
engineering, environmental, and
biological sciences. The theories of
heat conduction and transfer are
utilized not so much to draw
analogies but rather to make fruitful
use of existing solutions not seen in
other texts on the subject. Both an
introductory resource and a

reference, this important text serves
environmental, biomedical, and
engineering professionals, as well as
anyone wishing to gain a grasp on
this subject and its increasing
relevance across a number of fields.
It fills a void in traditional
chemical engineering literature by
providing access to the principles
and working practices that allow mass
transfer theory to be applied to
separation processes.

STOICHIOMETRY AND PROCESS
CALCULATIONS - K. V. NARAYANAN
2006-01-01

This textbook is designed for
undergraduate courses in chemical
engineering and related disciplines
such as biotechnology, polymer
technology, petrochemical
engineering, electrochemical
engineering, environmental
engineering, safety engineering and
industrial chemistry. The chief
objective of this text is to prepare
students to make analysis of chemical
processes through calculations and
also to develop in them systematic
problem-solving skills. The students
are introduced not only to the
application of law of combining
proportions to chemical reactions (as
the word ‘stoichiometry’ implies) but
also to formulating and solving
material and energy balances in
processes with and without chemical
reactions. The book presents the
fundamentals of chemical engineering
operations and processes in an
accessible style to help the students
gain a thorough understanding of
chemical process calculations. It
also covers in detail the background
materials such as units and
conversions, dimensional analysis and
dimensionless groups, property
estimation, P-V-T behaviour of
fluids, vapour pressure and phase
equilibrium relationships, humidity
and saturation. With the help of
examples, the book explains the



construction and use of reference-
substance plots, equilibrium
diagrams, psychrometric charts, steam
tables and enthalpy composition
diagrams. It also elaborates on
thermophysics and thermochemistry to
acquaint the students with the
thermodynamic principles of energy
balance calculations. Key Features

* ST units are used throughout the
book. * Presents a thorough
introduction to basic chemical
engineering principles. ¢ Provides
many worked-out examples and exercise
problems with answers. ¢ Objective
type questions included at the end of
the book serve as useful review
material and also assist the students
in preparing for competitive
examinations such as GATE.

An Introduction to Applied
Statistical Thermodynamics - Stanley
I. Sandler 2010-11-16

One of the goals of An Introduction
to Applied Statistical Thermodynamics
is to introduce readers to the
fundamental ideas and engineering
uses of statistical thermodynamics,
and the equilibrium part of the
statistical mechanics. This text
emphasises on nano and bio
technologies, molecular level
descriptions and understandings
offered by statistical mechanics. It
provides an introduction to the
simplest forms of Monte Carlo and
molecular dynamics simulation (albeit
only for simple spherical molecules)
and user-friendly MATLAB programs for
doing such simulations, and also some
other calculations. The purpose of
this text is to provide a readable
introduction to statistical
thermodynamics, show its utility and
the way the results obtained lead to
useful generalisations for practical
application. The text also
illustrates the difficulties that
arise in the statistical
thermodynamics of dense fluids as
seen in the discussion of liquids.
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PRINCIPLES OF MASS TRANSFER AND
SEPERATION PROCESSES - BINAY K. DUTTA
2007-01-21

This textbook is targetted to
undergraduate students in chemical
engineering, chemical technology, and
biochemical engineering for courses
in mass transfer, separation
processes, transport processes, and
unit operations. The principles of
mass transfer, both diffusional and
convective have been comprehensively
discussed. The application of these
principles to separation processes is
explained. The more common separation
processes used in the chemical
industries are individually described
in separate chapters. The book also
provides a good understanding of the
construction, the operating
principles, and the selection
criteria of separation equipment.
Recent developments in equipment have
been included as far as possible. The
procedure of equipment design and
sizing has been illustrated by simple
examples. An overview of different
applications and aspects of membrane
separation has also been provided.
‘Humidification and water cooling’,
necessary in every process indus-try,
is also described. Finally,
elementary principles of ‘unsteady
state diffusion’ and mass transfer
accompanied by a chemical reaction
are covered. SALIENT FEATURES : - A
balanced coverage of theoretical
principles and applications.
Important recent developments in mass
transfer equipment and practice are
included. « A large number of solved
problems of varying levels of
complexities showing the applications
of the theory are included. ¢ Many
end-chapter exercises. ¢ Chapter-wise
multiple choice questions. ¢ An
Instructors manual for the teachers.
Heat and Mass Transfer in Packed Beds

- Noriaki Wakao 1982
First published in 1982. Routledge is
an imprint of Taylor & Francis, an



informa company.
Handbook of Heat Transfer - Warren M.
Rohsenow 1973

Chemical Process Design and
Integration - Robin Smith 2016-08-02
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.

Vital and Health Statistics - 1964

Mass-transfer Operations - Robert
Ewald Treybal 1980

Mass Transfer - Diran Basmadjian
2003-12-15

In recent years, the subject of mass
transfer has been treated as a minor
player in the larger field of
transport phenomena and taken a back
seat to its more mature "brother,"
heat transfer. Yet mass transfer is
sufficiently mature as a discipline
and sufficiently distinct from other
transport processes to merit a
separate treatment, particularly one
that does not overwhelm readers with
an abundance of high-level
mathematics. Mass Transfer:
Principles and Applications takes an
integrated approach that uses a
wealth of real-world examples,
organizes the material according to
mode of operation, and highlights the
importance of modeling. The author
begins by introducing diffusion
rates, Fick's Law, film theory, and
mass transfer coefficients, then
develops these concepts in
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complementary stages. The treatment
of phase equilibria covers topics
generally not addressed in
thermodynamics courses, and these
concepts are then used to analyze
compartmental models and staged
processes as well as continuous
contact operations. The final chapter
offers a concise survey of
simultaneous mass and heat transfer.
Throughout the book, discussions
transition smoothly between theory
and practice and clearly reflect the
author's many years of engineering
experience and the breadth of mass
transfer applications. Mass Transfer:
Principles and Applications is a
unique and accessible treatment of
this relatively complicated topic
that will fill a significant gap as
both a textbook and professional
reference.

Perry's Chemical Engineers' Handbook,
9th Edition - Don W. Green 2018-07-13
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 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 e« Mathematics
including Differential and Integral
Calculus, Statistics , Optimization -
Thermodynamics ¢ Heat and Mass



Transfer ¢ Fluid and Particle
Dynamics *Reaction Kinetics ¢ Process
Control and Instrumentatione Process
Economics e« Transport and Storage of
Fluids ¢ Heat Transfer Operations and
Equipment ¢ Psychrometry, Evaporative
Cooling, and Solids Drying -«
Distillation e« 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 e« Bio-based Reactions and
Processing * Waste Management
including Air ,Wastewater and Solid
Waste Management* Process Safety
including Inherently Safer Design e
Energy Resources, Conversion and
Utilization* Materials of
Construction

Chemical Engineering - John Metcalfe
Coulson 1955

Fluid Mechanics, Heat Transfer, and
Mass Transfer - K. S. Raju 2011-04-20
This broad-based book covers the
three major areas of Chemical
Engineering. Most of the books in the
market involve one of the individual
areas, namely, Fluid Mechanics, Heat
Transfer or Mass Transfer, rather
than all the three. This book
presents this material in a single
source. This avoids the user having
to refer to a number of books to
obtain information. Most published
books covering all the three areas in
a single source emphasize theory
rather than practical issues. This
book is written with emphasis on
practice with brief theoretical
concepts in the form of questions and
answers, not adopting stereo-typed
question-answer approach practiced in
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certain books in the market, bridging
the two areas of theory and practice
with respect to the core areas of
chemical engineering. Most parts of
the book are easily understandable by
those who are not experts in the
field. Fluid Mechanics chapters
include basics on non-Newtonian
systems which, for instance find
importance in polymer and food
processing, flow through piping, flow
measurement, pumps, mixing technology
and fluidization and two phase flow.
For example it covers types of pumps
and valves, membranes and areas of
their use, different equipment
commonly used in chemical industry
and their merits and drawbacks. Heat
Transfer chapters cover the basics
involved in conduction, convection
and radiation, with emphasis on
insulation, heat exchangers,
evaporators, condensers, reboilers
and fired heaters. Design methods,
performance, operational issues and
maintenance problems are highlighted.
Topics such as heat pipes, heat
pumps, heat tracing, steam traps,
refrigeration, cooling of electronic
devices, NOx control find place in
the book. Mass transfer chapters
cover basics such as diffusion,
theories, analogies, mass transfer
coefficients and mass transfer with
chemical reaction, equipment such as
tray and packed columns, column
internals including structural
packings, design, operational and
installation issues, drums and
separators are discussed in good
detail. Absorption, distillation,
extraction and leaching with
applications and design methods,
including emerging practices
involving Divided Wall and Petluk
column arrangements, multicomponent
separations, supercritical solvent
extraction find place in the book.



