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Written by an engineering consultant with over 48 years of experience in the field,
this Second Edition provides a reader-friendly and thorough discussion of the
fundamental principles and science of cryogenic engineering including the
properties of fluids and solids, refrigeration and liquefaction, insulation,
instrumentation, natural gas processi
Written by an internationally-recognized team of natural gas industry experts, the
fourth edition of Handbook of Natural Gas Transmission and Processing is a
unique, well-researched, and comprehensive work on the design and operation
aspects of natural gas transmission and processing. Six new chapters have been
added to include detailed discussion of the thermodynamic and energy efficiency
of relevant processes, and recent developments in treating super-rich gas, high
CO2 content gas, and high nitrogen content gas with other contaminants. The
new material describes technologies for processing today’s unconventional
gases, providing a fresh approach in solving today’s gas processing challenges
including greenhouse gas emissions. The updated edition is an excellent platform
for gas processors and educators to understand the basic principles and
innovative designs necessary to meet today’s environmental and sustainability
requirement while delivering acceptable project economics. Covers all technical
and operational aspects of natural gas transmission and processing. Provides
pivotal updates on the latest technologies, applications, and solutions. Helps to
understand today’s natural gas resources, and the best gas processing
technologies. Offers design optimization and advice on the design and operation
of gas plants.
The petroleum industry spends millions of dollars every year to combat the
formation of hydrates-the solid, crystalline compounds that form from water and
small molecules-that cause problems by plugging transmission lines and
damaging equipment. They are a problem in the production, transmission and
processing of natural gas, and it is even possible for them to form in the reservoir
itself if the conditions are favorable. Natural Gas Hydrates is written for the field
engineer working in the natural gas industry. This book explains how, when and
where hydrates form, while providing the knowledge necessary to apply remedies
in practical applications. New to the second edition, the use of new inhibitors:
Kinetic Inhibitors and Anticoagulants and the topic of kinetics of hydrates. How
fast do they form? How fast do they melt? New chapters on Hydrates in Nature,
hydrates on the seafloor and a new section has also been added regarding the
misconceptions about water dew points. Chapters on Hydrate Types and
Formers, Computer Methods, Inhibiting Hydrate Formation with Chemicals,
Dehydration of Natural Gas and Phase Diagrams Hydrate Dehydration of Natural
Gas and Phase Diagrams have been expanded and updated along with the
companion website. * Understand what gas hydrates are, how they form and
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what can be done to combat their formation * Avoid the same problems BP
experienced with clogged pipelines * Presents the four most common
approaches to evaluate hydrates: heat, depressurization, inhibitor chemicals, and
dehydration.
Rules of Thumb for Chemical Engineers, Sixth Edition, is the most complete
guide for chemical and process engineers who need reliable and authoritative
solutions to on-the-job problems. The text is comprehensively revised and
updated with new data and formulas. The book helps solve process design
problems quickly, accurately and safely, with hundreds of common sense
techniques, shortcuts and calculations. Its concise sections detail the steps
needed to answer critical design questions and challenges. The book discusses
physical properties for proprietary materials, pharmaceutical and
biopharmaceutical sector heuristics, process design, closed-loop heat transfer
systems, heat exchangers, packed columns and structured packings. This book
will help you: save time you no longer have to spend on theory or derivations;
improve accuracy by exploiting well tested and accepted methods culled from
industry experts; and save money by reducing reliance on consultants. The book
brings together solutions, information and work-arounds from engineers in the
process industry. Includes new chapters on biotechnology and filtration
Incorporates additional tables with typical values and new calculations Features
supporting data for selecting and specifying heat transfer equipment
Acquire the tools and techniques that will help meet the world's growing natural
gas demand. Handbook of Natural Gas Transmission and Processing, 2nd
Edition gives engineers and managers complete coverage of natural gas
transmission and processing in the most rapidly growing sector to the petroleum
industry. Emphasizing the practical aspects of natural gas production over the
theoretical, the authors provide a unique discussion of new technologies that are
energy efficient and environmentally appealing at the same time. This 2nd edition
examines ways to select the best processing route for optimal design of gasprocessing plants and includes three new chapters on dynamics of process
controls, process modeling and simulation and optimal design of gas processing
plants. Both Chapter 7 (Acid Gas Treating) and Chapter 9 (Natural Gas
Dehydration) are heavily revised. The objective of this work is to provide plant
designers and owners/operators methods to decrease construction costs and
total cost of ownership while addressing reliability and availability.
Gas compressors tend to be the largest, most costly, and most critical machines
employed in chemical and gas transfer processes. Since they tend to have the
greatest effect on the reliability of processes they power, compressors typically
receive the most scrutiny of all the machinery among the general population of
processing equipment. To prevent unwanted compressor failures from occurring,
operators must be taught how their equipment should operate and how each
installation is different from one another. The ultimate purpose of this book is to
teach those who work in process settings more about gas compressors, so they
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can start up and operate them correctly and monitor their condition with more
confidence. Some may regard compressor technology as too broad and complex
a topic for operating personnel to fully understand, but the author has distilled this
vast body of knowledge into some key, easy to understand lessons for the reader
to study at his or her own pace. The main goals of this book are to: Explain
important theories and concepts about gases and compression processes with a
minimum of mathematics Identify key compressor components and explain how
they affect reliability Explain how centrifugal compressors, reciprocating
compressors, and screw compressors function. Explain key operating factors that
affect reliability Introduce the reader to basic troubleshooting methodologies
Introduce operators to proven field inspection techniques
There is a renaissance that is occurring in chemical and process engineering,
and it is crucial for today's scientists, engineers, technicians, and operators to
stay current. With so many changes over the last few decades in equipment and
processes, petroleum refining is almost a living document, constantly needing
updating. With no new refineries being built, companies are spending their capital
re-tooling and adding on to existing plants. Refineries are like small cities, today,
as they grow bigger and bigger and more and more complex. A huge percentage
of a refinery can be changed, literally, from year to year, to account for the type of
crude being refined or to integrate new equipment or processes. This book is the
most up-to-date and comprehensive coverage of the most significant and recent
changes to petroleum refining, presenting the state-of-the-art to the engineer,
scientist, or student. Useful as a textbook, this is also an excellent, handy go-to
reference for the veteran engineer, a volume no chemical or process engineering
library should be without. Written by one of the world's foremost authorities, this
book sets the standard for the industry and is an integral part of the petroleum
refining renaissance. It is truly a must-have for any practicing engineer or student
in this area.
Fundamentals of Natural Gas Processing explores the natural gas industry from
the wellhead to the marketplace. It compiles information from the open literature,
meeting proceedings, and experts to accurately depict the state of gas
processing technology today and highlight technologies that could become
important in the future. This book cov
Offering indispensable insight from experts in the field, Fundamentals of Natural
Gas Processing, Third Edition provides an introduction to the gas industry and
the processes required to convert wellhead gas into valuable natural gas and
hydrocarbon liquids products including LNG. The authors compile information
from the literature, meeting proceedings, short courses, and their own work
experiences to give an accurate picture of where gas processing technology
stands today as well as to highlight relatively new technologies that could
become important in the future. The third edition of this bestselling text features
updates on North American gas processing and changing gas treating
requirements due to shale gas production. It covers the international nature of
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natural gas trade, LNG, economics, and more. To help nonengineers understand
technical issues, the first 5 chapters present an overview of the basic engineering
concepts applicable throughout the gas, oil, and chemical industries. The
following 15 chapters address natural gas processing, with a focus on gas plant
processes and technologies. The book contains 2 appendices. The first contains
an updated glossary of gas processing terminology. The second is available only
online and contains useful conversion factors and physical properties data.
Aimed at students as well as natural gas processing professionals, this edition
includes both discussion questions and exercises designed to reinforce important
concepts, making this book suitable as a textbook in upper-level or graduate
engineering courses.
Comprehensive and a fundamental approach to the study of sustainable fuel
conversion for the generation of electricity and for coproducing synthetic fuels
and chemicals Both electricity and chemicals are critical to maintain our modern
way of life however environmental impacts have to be factored in to sustain this
type of lifestyle. "Sustainable Energy Conversion for Electricity and Coproducts"
provides a unified, comprehensive and a fundamental approach to the study of
sustainable fuel conversion in order to generate electricity and optionally
coproduce synthetic fuels and chemicals. The book starts with an introduction to
energy systems and describes the various forms of energy sources: natural gas,
petroleum, coal, biomass, and other renewables and nuclear. Their distribution is
discussed in order to emphasize the uneven availability and finiteness of some of
these resources. Each topic in the book is covered in sufficient detail from a
theoretical and practical applications standpoint essential for engineers involved
in the development of the modern power plant. "Sustainable Energy Conversion
for Electricity and Coproducts features: "Impact on the environment along with an
introduction to the supply chain and life cycle analyses in order to emphasize the
holistic approach required for sustainability. Not only are the emissions of criteria
pollutants addressed but also the major greenhouse gas CO2 which is essential
for the overall sustainability. Underlying principles of physics and their application
to engineering including thermodynamics, fluid flow, and heat and mass transfer
which form the foundation for the more technology specific chapters that follow.
Details specific subjects within energy plants such as prime movers, systems
engineering, Rankine cycle and the Brayton-Rankine combined cycle, and
emerging technologies such as high temperature membranes and fuel cells etc...
Sustainable energy conversion is an extremely active field of research at this
time. By covering the multidisciplinary fundamentals in sufficient depth, this book
is largely self-contained suitable for the different engineering disciplines, as well
as chemists working in this field of sustainable energy conversion. Ashok Rao,
PhD, is a well-acknowledged national and international leader in the field of
energy conversion and has made wide-ranging contributions in these fields over
the past 40 years in industry as well as at the University of California's Advanced
Power and Energy Program where he is currently its Chief Scientist for Power
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Systems. While working at Fluor as a Director in Process Engineering, he was
honoured by being made a Senior Fellow. In 2011 he was invited to be the
associate editor for the ASME Journal of Engineering for Gas Turbines and
Power and a keynote speaker at the 2011 International Conference on Applied
Energy, Perugia, Italy. He also has a number of patents to his credit in the field of
energy conversion as well as numerous high quality publications.
Covers process descriptions, design method, operating procedures, and
troubleshooting in great detail. This text is the definitive source on its topic and
contains numerous diagrams and appendices, as well as case histories and
review questions with numerical problems.
Fluids -- Heat transfer -- Thermodynamics -- Mechanical seals -- Pumps and
compressors -- Drivers -- Gears -- Bearings -- Piping and pressure vessels -Tribology -- Vibration -- Materials -- Stress and strain -- Fatigue -- Instrumentation
-- Engineering economics.
A must-read for any practicing engineer or student in this area There is a renaissance that is
occurring in chemical and process engineering, and it is crucial for today's scientists,
engineers, technicians, and operators to stay current. This book offers the most up-to-date and
comprehensive coverage of the most significant and recent changes to petroleum refining,
presenting the state-of-the-art to the engineer, scientist, or student. Useful as a textbook, this is
also an excellent, handy go-to reference for the veteran engineer, a volume no chemical or
process engineering library should be without.
This new edition of the most complete handbook for chemical and process engineers
incorporates the latest information for engineers and practitioners who depend on it as a
working tool. New material explores the recent trends and updates of gas treating and
fractionator computer solutions analysis. Substantial additions to this edition include a new
section on gasification that reflects the many new trends and techniques in the field and a
treatment on compressible fluid flow. This convenient volume provides engineers with
hundreds of common sense techniques, shortcuts, and calculations to quickly and accurately
solve day-to-day design, operations, and equipment problems. Here, in a compact, easy-touse format, are practical tips, handy formulas, correlations, curves, charts, tables, and shortcut
methods that will save engineers valuable time and effort. * The standard handbook for
chemical and process engineers * All new material on pinch point analysis on networks of heat
exchangers and updates on gas treating in process design and heat transfer * Hundreds of
common sense techniques and calculations
Cryogenic Engineering, Revised and ExpandedCRC Press
Compression Machinery for Oil and Gas is the go-to source for all oil and gas compressors
across the industry spectrum. Covering multiple topics from start to finish, this reference gives
a complete guide to technology developments and their applications and implementation,
including research trends. Including information on relevant standards and developments in
subsea and downhole compression, this book aids engineers with a handy, single resource
that will help them stay up-to-date on the compressors needed for today's oil and gas
applications. Provides an overview of the latest technology, along with a detailed discussion of
engineering Delivers on the efficiency, range and limit estimations for machines Pulls together
multiple contributors to balance content from both academics and corporate research
This indispensable companion provides a ready reference for commonly required formulae and
data, for use in coursework and examinations and in professional practice. It is not a textbook the user needs to know when to use a certain formula - but it is extremely useful for avoiding
errors. The units used are SI, or multiples, with conversion factors from other systems
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provided.
The most complete guide of its kind, this is the standard handbook for chemical and process
engineers. All new material on fluid flow, long pipe, fractionators, separators and accumulators,
cooling towers, gas treating, blending, troubleshooting field cases, gas solubility, and density of
irregular solids. This substantial addition of material will also include conversion tables and a
new appendix, “Shortcut Equipment Design Methods.”This convenient volume helps solve
field engineering problems with its hundreds of common sense techniques, shortcuts, and
calculations. 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.

Gas Well Deliquification, Third Edition, expands upon previous experiences and applies
today’s more applicable options and technology. Updated to include more information
on automation, nodal analysis, and horizontal gas well operations, this new edition
provides engineers with key information in one central location. Multiple contributors
from today’s operators offer their own learned experiences, critical equipment, and
rules of thumb for practicality. Covering the entire lifecycle of the well, this book will be
an ideal reference for engineers who need to know the right solutions regarding a
well’s decline curve in their work to continuously optimize assets. Teaches users how
to understand the latest methods of deliquifying gas wells, from nodal analysis, to
various forms of artificial lift Provides an up-to-date reference on automation techniques
for today’s operations, including horizontal wells Presents various perspectives
contributed from multiple sources, allowing readers to select the best method for a
well’s lifecycle
This revised edition puts the most current information about gas-handling systems and
facilities at your fingertips. The authors channeled their classroom and field experience
into this volume, which features many new sections such as: * Heat recovery units *
Kinetic inhibitors and anti-agglomerators * Trays and packing for distillation and
absorption towers * Compressor valves * Foundation design considerations for
reciprocating compressors * Pressure vessel issues and components * Nox reduction in
engines and turbines * Safety management systems This book walks you through the
equipment and processes used in gas-handling operations to help you design and
manage a production facility. Production engineers will keep this volume on the desktop
for the latest information on how to DESIGN, SPECIFY, and OPERATE gas-handling
systems and facilities. The book allows engineers with little or background in production
facility design to easily locate details about equipment, processes, and design
parameters. With this volume, you will more completely comprehend the techniques of
handling produced fluids from gas wells so your facility can be more efficient and
productive. * Revised edition puts the most current information about gas-handling
systems at your fingertips * Features brand new sections!
Despite the length of time it has been around, its importance, and vast amounts of
research, combustion is still far from being completely understood. Issues regarding the
environment, cost, and fuel consumption add further complexity, particularly in the
process and power generation industries. Dedicated to advancing the art and science
of industr
Annotation This book presents the fundamentals of multiphase production with regard
to flow simulations in multiphase pipelines, multiphase pumping and multiphase
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metering. It gives a large range of information on approaches and technologies which
can be used today. It is designed for engineers involved in field development, but also
for petroleum engineering students.
For over thirty years, the Surface Production Operations Series has taken the guess
work out of the design, selection, installation, operation, testing, and troubleshooting of
surface production equipment. The fourth volume in this series, Pumps and
Compressors is directed to both entry-level personnel and practicing professionals
looking for an up-to-date reference book on managing, evaluating, sizing, selecting,
installing, operating and maintaining pump and compressor systems. Packed with
examples drawn from years of design and field experience, this reference features
many charts, tables, equations, diagrams, and photographs to illustrate the basic
applications including pump hydraulics, centrifugal and reciprocating compressor
applications, compressor performance maps, pump performance curves, pump and
compressor testing and installation, and many more critical topics. Packed with
practical solutions Surface Production Operations: Pumps and Compressors delivers
an essential design and specification reference for today's engineers. Covers
application and performance considerations for all types of pumps and compressors
Delivers hands-on manual for applying mechanical and physical principles to select and
design pump and compressor systems, supported by many tables and diagrams Gives
expert advice on how to apply design codes and standards such as API 610, API 674,
ANSI B78.1, API 617, API 11P, API RP 14C and the Hydraulic Institute
Natural gas is considered the dominant worldwide bridge between fossil fuels of today
and future resources of tomorrow. Thanks to the recent shale boom in North America,
natural gas is in a surplus and quickly becoming a major international commodity. Stay
current with conventional and now unconventional gas standards and procedures with
Natural Gas Processing: Technology and Engineering Design. Covering the entire
natural gas process, Bahadori's must-have handbook provides everything you need to
know about natural gas, including: Fundamental background on natural gas properties
and single/multiphase flow factors How to pinpoint equipment selection criteria, such as
US and international standards, codes, and critical design considerations A step-bystep simplification of the major gas processing procedures, like sweetening,
dehydration, and sulfur recovery Detailed explanation on plant engineering and design
steps for natural gas projects, helping managers and contractors understand how to
schedule, plan, and manage a safe and efficient processing plant Covers both
conventional and unconventional gas resources such as coal bed methane and shale
gas Bridges natural gas processing with basic and advanced engineering design of
natural gas projects including real world case studies Digs deeper with practical
equipment sizing calculations for flare systems, safety relief valves, and control valves

The latest edition of this best-selling title is updated and expanded for easier use
by engineers. New to this edition is a section on the fundamentals of surface
production operations taking up topics from the oilfield as originally planned by
the authors in the first edition. This information is necessary and endemic to
production and process engineers. Now, the book offers a truly complete picture
of surface production operations, from the production stage to the process stage
with applications to process and production engineers. New in-depth coverage of
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hydrocarbon characteristics, the different kinds of reservoirs, and impurities in
crude Practical suggestions help readers understand the art and science of
handling produced liquids Numerous, easy-to-read figures, charts, tables, and
photos clearly explain how to design, specify, and operate oilfield surface
production facilities
Liquefied natural gas (LNG) is a commercially attractive phase of the commodity
that facilitates the efficient handling and transportation of natural gas around the
world. The LNG industry, using technologies proven over decades of
development, continues to expand its markets, diversify its supply chains and
increase its share of the global natural gas trade. The Handbook of Liquefied
Natural Gas is a timely book as the industry is currently developing new large
sources of supply and the technologies have evolved in recent years to enable
offshore infrastructure to develop and handle resources in more remote and
harsher environments. It is the only book of its kind, covering the many aspects
of the LNG supply chain from liquefaction to regasification by addressing the
LNG industries’ fundamentals and markets, as well as detailed engineering and
design principles. A unique, well-documented, and forward-thinking work, this
reference book provides an ideal platform for scientists, engineers, and other
professionals involved in the LNG industry to gain a better understanding of the
key basic and advanced topics relevant to LNG projects in operation and/or in
planning and development. Highlights the developments in the natural gas
liquefaction industries and the challenges in meeting environmental regulations
Provides guidelines in utilizing the full potential of LNG assets Offers advices on
LNG plant design and operation based on proven practices and design
experience Emphasizes technology selection and innovation with focus on a “fitfor-purpose design Updates code and regulation, safety, and security
requirements for LNG applications
Practical Onshore Gas Field Engineering delivers the necessary framework to
help engineers understand the needs of the reservoir, including sections on early
transmission and during the life of the well. Written from a reservoir perspective,
this reference includes methods and equipment from gas reservoirs, covering the
gathering stage at the gas facility for transportation and processing. Loaded with
real-world case studies and examples, the book offers a variety of different types
of gas fields that demonstrate how surface systems can work through each
scenario. Users will gain an increased understanding of today’s gas system
aspects, along with tactics on how to optimize bottom line revenue. As reservoir
and production engineers face many challenges in getting gas from the reservoir
to the final sales point, especially as a result of the shale boom, a new demand
for more facility engineers now exists in the market. This book addresses new
challenges in the market and brings new tactics to the forefront. Presents the full
lifecycle of the gas surface facility, from reservoir to gathering and transmission
Helps users gain experience through case studies that explain successes and
failures on a variety of gas fields, including unconventional and shale Teaches
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how the surface gas facility system and equipment work individually, and as an
integrated system
The third edition of this highly successful volume is fully updated and includes
new information on buoyancy control, Trenchless Crossing methods, as well as
on Compressor Fuel Calculations and Optimization, Hydrotesting and LPG
Pipelining. This book offers straightforward, practical techniques for pipeline
design and construction, making it an ideal professional reference, training tool,
or comprehensive text.The authors present the various elements that make up a
single-phase liquid and gas pipeline system, including how to design, construct,
commission, and assess pipelines and related facilities. They discuss gas and
liquid transmission, compression, pumps, protection and integrity, procurement
services, and the management of pipeline projects. More complex specialty fluids
are also covered, including CO2, H2, slurry and multi-products.
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 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.
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Natural gas is playing an increasing role in meeting world energy demands
because of its abundance, versatility, and its clean burning nature. As a result,
lots of new gas exploration, field development and production activities are under
way, especially in places where natural gas until recently was labeled as
“stranded . Because a significant portion of natural gas reserves worldwide are
located across bodies of water, gas transportation in the form of LNG or CNG
becomes an issue as well. Finally natural gas is viewed in comparison to the
recently touted alternatives. Therefore, there is a need to have a book covering
all the unique aspects and challenges related to natural gas from the upstream to
midstream and downstream. All these new issues have not been addressed in
depth in any existing book. To bridge the gap, Xiuli Wang and Michael
Economides have written a new book called Advanced Natural Gas Engineering.
This book will serve as a reference for all engineers and professionals in the
energy business. It can also be a textbook for students in petroleum and
chemical engineering curricula and in training departments for a large group of
companies.
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