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Introduction -- Temperature -- The equation of state -The first law of thermodynamics -- Work and heat in
various systems -- Heat capacities of gases -- Solids,
liquids, and change of phase -- Heat engines and the
second law -- Entropy and the second law -- The steam
engine and the refrigerator -- Thermodynamic methods -Applications of the general relations -- Applications to
various systems -- The physics of low temperatures -Entropy and probability -- Classical statistical mechanics
-- Advent of the quantum theory -- Quantum statistics -Applications to various systems.
The fourth edition of Ludwig’s Applied Process Design
for Chemical and Petrochemical Plants, Volume Three is
a core reference for chemical, plant, and process
engineers and provides an unrivalled reference on
methods, process fundamentals, and supporting design
data. New to this edition are expanded chapters on heat
transfer plus additional chapters focused on the design
of shell and tube heat exchangers, double pipe heat
exchangers and air coolers. Heat tracer requirements for
pipelines and heat loss from insulated pipelines are
covered in this new edition, along with batch heating and
cooling of process fluids, process integration, and
industrial reactors. The book also looks at the
troubleshooting of process equipment and corrosion and
metallurgy. Assists engineers in rapidly analyzing
problems and finding effective design methods and
mechanical specifications Definitive guide to the
selection and design of various equipment types,
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including heat exchanger sizing and compressor sizing,
with established design codes Batch heating and cooling
of process fluids supported by Excel programs
The go-to guide to learn the principles and practices of
design and analysis in chemical engineering.
A comprehensive applications-oriented treatment of the
subject in two parts. The first part forms a useful
introduction to basic principles dealing with the
definitions of the physical properties and outlines the
method of their calculation. The second part is devoted
to calculated data on a range of refrigerants by means of
extensive tables and diagrams. The treatment takes the
form of a data sheet, one for each of about thirty
refrigerants; this data sheet gives the essential
information from which close approximations of pressure,
temperature, volume and enthalpy can be made for any
predicted conditions. Following this is a set of tables of
saturation properties in both Imperial and SI/Metric Units,
where they are available. Pressure Enthalpy charts
follow the tables. The refrigerants are arranged in the
order of the now almost universally accpeted numerical
classification introduced by the American Standards
Association and adopted by the British Standards
Institution. All the information is clearly indexed and
readily accessible, and will prove invaluable to all
students who require a sound background knowledge
and understanding of the subject, and practising
engineers will find it an indispensable source of
reference
Offering indispensable insight from experts in the field,
Fundamentals of Natural Gas Processing, Second Edition
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provides an introduction to the gas industry and the
processes required to convert wellhead gas into valuable
natural gas and hydrocarbon liquids products. The authors
compile information from the literature, meeting proceedings,
and the
Chemical Engineering Volume 2 covers the properties of
particulate systems, including the character of individual
particles and their behaviour in fluids. Sedimentation of
particles, both singly and at high concentrations, flow in
packed and fluidised beads and filtration are then examined.
The latter part of the book deals with separation processes,
such as distillation and gas absorption, which illustrate
applications of the fundamental principles of mass transfer
introduced in Chemical Engineering Volume 1. In conclusion,
several techniques of growing importance - adsorption, ion
exchange, chromatographic and membrane separations, and
process intensification - are described. A logical progression
of chemical engineering concepts, volume 2 builds on
fundamental principles contained in Chemical Engineering
volume 1 and these volumes are fully cross-referenced
Reflects the growth in complexity and stature of chemical
engineering over the last few years Supported with further
reading at the end of each chapter and graded problems at
the end of the book
This fifth edition of the highly regarded family of titles that first
published in 1965 is now a three-volume set and over 3,000
pages. All chapters have been revised and expanded, either
by the fourth edition authors alone or jointly with new coauthors. Chapters have been added on the physical
metallurgy of light alloys, the physical metallurgy of titanium
alloys, atom probe field ion microscopy, computational
metallurgy, and orientational imaging microscopy. The books
incorporate the latest experimental research results and
theoretical insights. Several thousand citations to the
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research and review literature are included. Exhaustively
synthesizes the pertinent, contemporary developments within
physical metallurgy so scientists have authoritative
information at their fingertips Replaces existing articles and
monographs with a single, complete solution Enables
metallurgists to predict changes and create novel alloys and
processes
Ron DiPippo, Professor Emeritus at the University of
Massachusetts Dartmouth, is a world-regarded geothermal
expert. This single resource covers all aspects of the
utilization of geothermal energy for power generation from
fundamental scientific and engineering principles. The
thermodynamic basis for the design of geothermal power
plants is at the heart of the book and readers are clearly
guided on the process of designing and analysing the key
types of geothermal energy conversion systems. Its practical
emphasis is enhanced by the use of case studies from real
plants that increase the reader's understanding of geothermal
energy conversion and provide a unique compilation of hardto-obtain data and experience. An important new chapter
covers Environmental Impact and Abatement Technologies,
including gaseous and solid emissions; water, noise and
thermal pollutions; land usage; disturbance of natural
hydrothermal manifestations, habitats and vegetation;
minimisation of CO2 emissions and environmental impact
assessment. The book is illustrated with over 240
photographs and drawings. Nine chapters include practice
problems, with solutions, which enable the book to be used
as a course text. Also includes a definitive worldwide
compilation of every geothermal power plant that has
operated, unit by unit, plus a concise primer on the applicable
thermodynamics. * Engineering principles are at the heart of
the book, with complete coverage of the thermodynamic basis
for the design of geothermal power systems * Practical
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applications are backed up by an extensive selection of case
studies that show how geothermal energy conversion
systems have been designed, applied and exploited in
practice * World renowned geothermal expert DiPippo has
including a new chapter on Environmental Impact and
Abatement Technology in this new edition

Pressure Enthalpy Without TearsESCO Press
The use of high-pressure techniques has become
popular for studying the nature of substances and
phenomena occurring in them, especially as a means of
obtaining new materials (synthesis under high pressure)
and processing known materials (hydroextrusion). A
product of many years of research by the authors and
their colleagues, Phase Transitions in Solids under High
Pressure discusses the relationships of phase
transformations in solids under high pressure, the
mechanism of these transformations, crystal geometry,
the effect of deformation, the conditions of formation, and
preservation of the high-pressure phases under normal
pressure. The book begins with an introduction that
describes the relationship of the thermodynamics of
phase transformations and the kinetics of the
transformations. This is followed by a chapter explaining
the equipment and mostly original procedures for
investigating phase transformation in solids under high
hydrostatic and quasi-hydrostatic pressures. The book
covers phase transformations under high pressure in a
wide temperature range in the elements carbon, silicon,
germanium, titanium, zirconium, iron, gallium, and
cerium as well as in titanium- and iron-based alloys and
AIBVII, AIIBVI, and AIIIBV compounds. In addition, the
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book examines the kinetics of phase transformations in
iron-based alloys in isobaric–isothermal conditions. The
authors present results for phase transformations in
deformation under high pressure, describe several nontrivial effects associated with phase transformations
under high pressure, and analyze the kinetics and
hysteresis of high-temperature and low-temperature
phase transformations. They conclude by describing the
role of investigations under high pressure for determining
general relationships governing phase transformations in
solids.
Superconductors with high critical temperatures are
extremely complex and it remains difficult to synthesize
high quality samples. In this regard, the materials and
crystallographic aspects, drawing together the fields of
structural chemistry and physics, solid state chemistry
and physics, and applications and properties, both for
cuprate and organic superconductors, play a vital role in
our understanding of the phenomenon. Among other
things, the contributions to local structural elucidation
contained in the present work will shatter the reader's
prejudices concerning the idealized average structure.
Vols. 7- include "Abstracts" which, beginning with v. 9
form a separately paged section, and from v. 17 on, have
separate title pages.

The book begins with an overview of the phase
diagrams of fluid mixtures (fluid = liquid, gas, or
supercritical state), which can show an astonishing
variety when elevated pressures are taken into
account; phenomena like retrograde condensation
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(single and double) and azeotropy (normal and
double) are discussed. It then gives an introduction
into the relevant thermodynamic equations for fluid
mixtures, including some that are rarely found in
modern textbooks, and shows how they can they be
used to compute phase diagrams and related
properties. This chapter gives a consistent and
axiomatic approach to fluid thermodynamics; it
avoids using activity coefficients. Further chapters
are dedicated to solid-fluid phase equilibria and
global phase diagrams (systematic search for phase
diagram classes). The appendix contains numerical
algorithms needed for the computations. The book
thus enables the reader to create or improve
computer programs for the calculation of fluid phase
diagrams. introduces phase diagram classes, how to
recognize them and identify their characteristic
features presents rational nomenclature of binary
fluid phase diagrams includes problems and
solutions for self-testing, exercises or seminars
Updated and better than ever, Design of GasHandling Systems and Facilities, 3rd Edition includes
greatly expanded chapters on gas-liquid separation,
gas sweetening, gas liquefaction, and gas
dehydration —information necessary and critical to
production and process engineers and designers.
Natural gas is at the forefront of today's energy
needs, and this book walks you through the
equipment and processes used in gas-handling
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operations, including conditioning and processing, to
help you effectively design and manage your gas
production facility. Taking a logical approach from
theory into practical application, Design of GasHandling Systems and Facilities, 3rd Edition
contains many supporting equations as well as
detailed tables and charts to facilite process design.
Based on real-world case studies and experience,
this must-have training guide is a reference that no
natural gas practitioner and engineer should be
without. Packed with charts, tables, and diagrams
Features the prerequisite ASME and API codes
Updated chapters on gas-liquid separation, gas
sweetening, gas liquefaction and gas dehydration
This book is dedicated to the rapidly growing field of
microporous ceramic membranes with separating
layers of pore diameter less than 2nm. The chapters
of this book bring forward a wide range of issues,
namely fundamentals of complex sorption and
transport processes in micropore structures, highly
innovative methods of preparation of microporous
membranes and examples of their possible
commercial applications. This book presents insights
by distinguished investigators, who have contributed
significantly to the advance of research efforts in the
diverse topics described herein. Recently, significant
progress has been made with respect to the
development of novel microporous asymmetric
membranes, mainly involving modification by means
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of deposition of additional material within the pores
of the substrates. Most state-of-the-art technologies
aiming in the development of microporous ceramic
membrane are presented in the third section of the
book. These include several material deposition
methods and techniques on macroporous or
mesoporous supports and substrates from the liquid
or vapour phase, namely those involving sol-gel,
zeolite and chemical vapour deposition techniques.
In addition to the above-mentioned methods, the
classical technique of carbonizing polymeric deposits
along with one of the novel techniques of plasmatreating, organically deposited Langmuir-Blodgett
films, are also presented. Nanophase mixed ionicelectron membranes for enhanced oxygen transport
are described, which pose a strong candidacy for a
number of significant commercial applications.
This book documents CCPS's Aerosol Research
Program to develop a model to predict liquid rainout
from release of a pressurized, liquefied gas--and,
hence the residual amount of material in a vapor
cloud, which may be greater than the amount
calculated from an enthalpy chart. RELEASE
predicts the rate of fluid discharge, the
depressurization, flashing and formation of liquid
drops, the entrainment of drops into the vapor cloud,
the subsequent spreading of the jet, and rate of
liquid rainout to a pool on the ground. Designed in a
modular fashion to permit adjustment and
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corrections as new data become available, its multilayered approach contains sub-models that include
the complexities of many variables, including the
effect of liquid superheat, rate of bubble growth,
criterion for bubble formation, and heat transfer from
the liquid to the growing vapor bubble. To validate
RELEASE, CCPS conducted small- and large-scale
experiments using superheated water, heated
liquefied chlorine, methylamine, and cyclohexane
that produced valuable data in an area where data
are scarce. This book gives complete access, in text
and on CD-ROM, to the model and the test data,
giving users an informed ability to apply the model to
their own work.
Enthalpy? A fancy word for heat! Over the years, much has
been written on the subject of pressure enthalpy and most of
it is geared toward engineers. This program presents the
important concepts of pressure enthalpy in a manner that will
appeal to the service technician. Each refrigerant has its own
properties and these properties are compiled on the pressure
enthalpy chart for that particular refrigerant. The pressure
enthalpy chart enables us to create a complete picture, or
"snapshot" of the entire system. With a completed pressure
enthalpy plot, we can evaluate the major system components
as well as calculate latent and sensible heat transfers.
This is the first book to classify and systematize the available
data on the behavior of binary alloys under high pressure.
Despite the fact that there is a strong correlation between
temperature-composition (T-C) phase diagrams at normal
pressure and three- dimensional temperature-compositionpressure (T-C-P) diagrams, many material scientists seldom
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refer to the (T-C-P) diagrams, just as many high pressure
researchers often ignore the data obtained at normal
pressure. This book aims to bridge the gap between data
obtained at high pressure and that obtained at normal
pressure. The most recent research covers not only elements
and stoichiometric compounds, but also binary, ternary, and
multicomponent alloys, and so this book covers an extended
range of substances. The properties of 890 binary systems
and a further 1153 pseudobinary and ternary systems are
summarized, and accompanied by an extensive bibliography.
The data includes information on the solubility of components
in solid solutions, melting, and first- and second-order phase
transformations in alloys and stoichiometric compounds.
This book is intended for undergraduate students in
mechanical engineering. It covers the fundamentals of
applied thermodynamics, including heat transfer and
environmental control. A collection of more than 50 carefully
tailored problems to promote greater understanding of the
subject, supported by relevant property tables and diagrams
are included along with a solutions manual.
Modern Engineering Thermodynamics is designed for use in
a standard two-semester engineering thermodynamics course
sequence. The first half of the text contains material suitable
for a basic Thermodynamics course taken by engineers from
all majors. The second half of the text is suitable for an
Applied Thermodynamics course in mechanical engineering
programs. The text has numerous features that are unique
among engineering textbooks, including historical vignettes,
critical thinking boxes, and case studies. All are designed to
bring real engineering applications into a subject that can be
somewhat abstract and mathematical. Over 200 worked
examples and more than 1,300 end of chapter problems
provide opportunities to practice solving problems related to
concepts in the text. Provides the reader with clear
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presentations of the fundamental principles of basic and
applied engineering thermodynamics. Helps students develop
engineering problem solving skills through the use of
structured problem-solving techniques. Introduces the
Second Law of Thermodynamics through a basic entropy
concept, providing students a more intuitive understanding of
this key course topic. Covers Property Values before the First
Law of Thermodynamics to ensure students have a firm
understanding of property data before using them. Over 200
worked examples and more than 1,300 end of chapter
problems offer students extensive opportunity to practice
solving problems. Historical Vignettes, Critical Thinking boxes
and Case Studies throughout the book help relate abstract
concepts to actual engineering applications. For greater
instructor flexibility at exam time, thermodynamic tables are
provided in a separate accompanying booklet. Available
online testing and assessment component helps students
assess their knowledge of the topics. Email
textbooks@elsevier.com for details.
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