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Introduction to Chemical Engineering Thermodynamics Hendrick C Van Ness 2017-03-20 Introduction to Chemical Engineering
Thermodynamics presents comprehensive coverage of the subject of thermodynamics from a chemical engineering viewpoint.
The text provides a thorough exposition of the principles of thermodynamics, and details their application to chemical
processes. The content is structured to alternate between the development of thermodynamic principles and the
correlation and use of thermodynamic properties as well as between theory and applications. The chapters are written in
a clear, logically organized manner, and contain an abundance of realistic problems, examples, and illustrations to help
students understand complex concepts. New ideas, terms, and symbols constantly challenge the readers to think and
encourage them to apply this fundamental body of knowledge to the solution of practical problems. McGraw-Hill
Education's Connect, is also available as an optional, add on item. Connect is the only integrated learning system that
empowers students by continuously adapting to deliver precisely what they need, when they need it, how they need it, so
that class time is more effective. Connect allows the professor to assign homework, quizzes, and tests easily and
automatically grades and records the scores of the student's work. Problems are randomized to prevent sharing of answers
an may also have a "multi-step solution" which helps move the students' learning along if they experience difficulty.
Macroscopic and Statistical Thermodynamics Yi-chen Cheng 2006 "This textbook addresses the key questions in both
classical thermodynamics and statistical thermodynamics: Why are the thermodynamic properties of a nano-sized system
different from those of a macroscopic system of the same substance? Why and how is entropy defined in thermodynamics,
and how is the entropy change calculated when dissipative heat is involved? What is an ensemble and why is its theory so
successful?" "Translated from a highly successful Chinese book, this expanded English edition containsmany updated
sections and several new ones. They include the introduction of the grand canonical ensemble, the grand partition
function and its application to ideal quantum gases, a discussion of the mean field theory of the Ising model and the
phenomenon of ferromagnetism, as well as a more detailed discussion of ideal quantum gases near T = 0, for both Fermi
and Bose gases."--BOOK JACKET.
Macroscopic and Statistical Thermodynamics Yi-Chen Cheng 2006-08-08 This textbook addresses the key questions in both
classical thermodynamics and statistical thermodynamics: Why are the thermodynamic properties of a nano-sized system
different from those of a macroscopic system of the same substance? Why and how is entropy defined in thermodynamics,
and how is the entropy change calculated when dissipative heat is involved? What is an ensemble and why is its theory so
successful? Translated from a highly successful Chinese book, this expanded English edition contains many updated
sections and several new ones. They include the introduction of the grand canonical ensemble, the grand partition
function and its application to ideal quantum gases, a discussion of the mean field theory of the Ising model and the
phenomenon of ferromagnetism, as well as a more detailed discussion of ideal quantum gases near T = 0, for both Fermi
and Bose gases.
Fundamentals of Chemical Engineering Thermodynamics Kevin D. Dahm 2014-01-01 A brand new book, FUNDAMENTALS OF CHEMICAL
ENGINEERING THERMODYNAMICS makes the abstract subject of chemical engineering thermodynamics more accessible to
undergraduate students. The subject is presented through a problem-solving inductive (from specific to general) learning
approach, written in a conversational and approachable manner. Suitable for either a one-semester course or two-semester
sequence in the subject, this book covers thermodynamics in a complete and mathematically rigorous manner, with an
emphasis on solving practical engineering problems. The approach taken stresses problem-solving, and draws from best
practice engineering teaching strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS uses examples to frame the
importance of the material. Each topic begins with a motivational example that is investigated in context to that topic.
This framing of the material is helpful to all readers, particularly to global learners who require big picture
insights, and hands-on learners who struggle with abstractions. Each worked example is fully annotated with sketches and
comments on the thought process behind the solved problems. Common errors are presented and explained. Extensive margin
notes add to the book accessibility as well as presenting opportunities for investigation. Important Notice: Media
content referenced within the product description or the product text may not be available in the ebook version.
Chemical Engineering Computation with MATLAB® Yeong Koo Yeo 2017-08-01 Most problems encountered in chemical engineering
are sophisticated and interdisciplinary. Thus, it is important for today’s engineering students, researchers, and
professionals to be proficient in the use of software tools for problem solving. MATLAB® is one such tool that is
distinguished by the ability to perform calculations in vector-matrix form, a large library of built-in functions,
strong structural language, and a rich set of graphical visualization tools. Furthermore, MATLAB integrates
computations, visualization and programming in an intuitive, user-friendly environment. Chemical Engineering Computation
with MATLAB® presents basic to advanced levels of problem-solving techniques using MATLAB as the computation
environment. The book provides examples and problems extracted from core chemical engineering subject areas and presents
a basic instruction in the use of MATLAB for problem solving. It provides many examples and exercises and extensive
problem-solving instruction and solutions for various problems. Solutions are developed using fundamental principles to
construct mathematical models and an equation-oriented approach is used to generate numerical results. A wealth of
examples demonstrate the implementation of various problem-solving approaches and methodologies for problem formulation,
problem solving, analysis, and presentation, as well as visualization and documentation of results. This book also
provides aid with advanced problems that are often encountered in graduate research and industrial operations, such as
nonlinear regression, parameter estimation in differential systems, two-point boundary value problems and partial
differential equations and optimization.
Nonequilibrium Thermodynamics Yasar Demirel 2007-10-10 Natural phenomena consist of simultaneously occurring transport
processes and chemical reactions. These processes may interact with each other and lead to instabilities, fluctuations,
and evolutionary systems. This book explores the unifying role of thermodynamics in natural phenomena. Nonequilibrium
Thermodynamics, Second Edition analyzes the transport processes of energy, mass, and momentum transfer processes, as
well as chemical reactions. It considers various processes occurring simultaneously, and provides students with more
realistic analysis and modeling by accounting possible interactions between them. This second edition updates and
expands on the first edition by focusing on the balance equations of mass, momentum, energy, and entropy together with
the Gibbs equation for coupled processes of physical, chemical, and biological systems. Every chapter contains examples
and practical problems to be solved. This book will be effective in senior and graduate education in chemical,
mechanical, systems, biomedical, tissue, biological, and biological systems engineering, as well as physical,
biophysical, biological, chemical, and biochemical sciences. Will help readers in understanding and modelling some of
the coupled and complex systems, such as coupled transport and chemical reaction cycles in biological systems Presents a
unified approach for interacting processes - combines analysis of transport and rate processes Introduces the theory of
nonequilibrium thermodynamics and its use in simultaneously occurring transport processes and chemical reactions of
physical, chemical, and biological systems A useful text for students taking advanced thermodynamics courses
Physics of Cryogenics Bahman Zohuri 2017-11-17 Physics of Cryogenics: An Ultralow Temperature Phenomenon discusses the
significant number of advances that have been made during the last few years in a variety of cryocoolers, such as
Brayton, Joule-Thomson, Stirling, pulse tube, Gifford-McMahon and magnetic refrigerators. The book reviews various
approaches taken to improve reliability, a major driving force for new research areas. The advantages and disadvantages
of different cycles are compared, and the latest improvements in each of these cryocoolers is discussed. The book starts
with the thermodynamic fundamentals, followed by the definition of cryogenic and the associated science behind low
temperature phenomena and properties. This book is an ideal resource for scientists, engineers and graduate and senior
undergraduate students who need a better understanding of the science of cryogenics and related thermodynamics. Defines
the fundamentals of thermodynamics that are associated with cryogenic processes Provides an overview of the history of
the development of cryogenic technology Includes new, low temperature tables written by the author Deals with the
application of cryogenics to preserve objects at very low temperature Explains how cryogenic phenomena work for human
cell and human body preservations and new medical approaches
Heat Pumps in Chemical Process Industry Anton A. Kiss 2016-10-14 As the chemical process industry is among the most
energy demanding sectors, chemical engineers are endeavoring to contribute towards sustainable future. Due to the
limitation of fossil fuels, the need for energy independence, as well as the environmental problem of the greenhouse gas
effect, there is a large increasing interest in the research and development of chemical processes that require less
capital investment and reduced operating costs and lead to high eco-efficiency. The use of heat pumps is a hot topic due
to many advantages, such as low energy requirements as well as an increasing number of industrial applications.
Therefore, in the current book, authors are focusing on use of heat pumps in the chemical industry, providing an
overview of heat pump technology as applied in the chemical process industry, covering both theoretical and practical
aspects: working principle, applied thermodynamics, theoretical background, numerical examples and case studies, as well
as practical applications. The worked-out examples have been included to instruct students, engineers and process
designers about how to design various heat pumps used in the industry. Reader friendly resources namely relevant
equations, diagrams, figures and references that reflect the current and upcoming heat pump technologies, will be of
great help to all readers from the chemical and petrochemical industry, biorefineries and other related areas.
Equilibrium Statistical Physics M. Baus 2007-11-15 This is a textbook which gradually introduces the student to the
statistical mechanical study of the different phases of matter and to the phase transitions between them. Throughout,
only simple models of both ordinary and soft matter are used but these are studied in full detail. The subject is
developed in a pedagogical manner, starting from the basics, going from the simple ideal systems to the interacting
systems, and ending with the more modern topics. The textbook provides the student with a complete overview,
intentionally at an introductory level, of the theory of phase transitions. All equations and deductions are included.
Fundamentals of Engineering Thermodynamics Michael J. Moran 2010-12-07 This leading text in the field maintains its
engaging, readable style while presenting a broader range of applications that motivate engineers to learn the core
thermodynamics concepts. Two new coauthors help update the material and integrate engaging, new problems. Throughout the
chapters, they focus on the relevance of thermodynamics to modern engineering problems. Many relevant engineering based
situations are also presented to help engineers model and solve these problems.
Nanotechnology Louis Theodore 2006-01-03 A practical workbook that bridges the gap between theory andpractice in the
nanotechnology field Because nanosized particles possess unique properties,nanotechnology is rapidly becoming a major
interest in engineeringand science. Nanotechnology: Basic Calculations for Engineers andScientists-a logical follow-up
to the author's previous text,Nanotechnology: Environmental Implications and Solutions-presents apractical overview of
nanotechnology in a unique workbookformat. The author has developed nearly 300 problems that provide a
clearunderstanding of this growing field in four distinct areas ofstudy: * Chemistry fundamentals and principles *
Particle technology * Applications * Environmental concerns These problems have been carefully chosen to address the
mostimportant basic concepts, issues, and applications within eacharea, including such topics as patent evaluation,
toxicology,particle dynamics, ventilation, risk assessment, and manufacturing.An introduction to quantum mechanics is
also included in theAppendix. These stand-alone problems follow an orderly and logicalprogression designed to develop
the reader's technicalunderstanding. "This is certain to become the pacesetter in the field, a text tobenefit both
students of all technical disciplines and practicingengineers and researchers." -Dr. Howard Beim, Professor of
Chemistry, U.S. Merchant MarineAcademy "Dr. Theodore has covered most of the important nanotechnologysubject matter in
this ...work through simple, easy-to-followproblems." -John McKenna, President and CEO, ETS, Inc.
Polymer Thermodynamics Kal Renganathan Sharma 2011-10-10 Polymer Thermodynamics: Blends, Copolymers and Reversible
Polymerization describes the thermodynamic basis for miscibility as well as the mathematical models used to predict the
compositional window of miscibility and construct temperature versus volume-fraction phase diagrams. The book covers the
binary interaction model, the solubility parameter
Thermal Engineering Volume 1 Shiv Kumar 2022-02-05 This highly informative and carefully presented book offers a
comprehensive overview of the fundamentals of thermal engineering. The book focuses both on the fundamentals and more
complex topics such as the basics of thermodynamics, Zeroth Law of thermodynamics, first law of thermodynamics,
application of first law of thermodynamics, second law of thermodynamics, entropy, availability and irreversibility,
properties of pure substance, vapor power cycles, introduction to working of IC engines, air-standard cycles, gas
turbines and jet propulsion, thermodynamic property relations and combustion. The author has included end-of-chapter
problems and worked examples to augment learning and self-testing. This book is a useful reference to undergraduate
students in the area of mechanical engineering.
Combustion Thermodynamics and Dynamics Joseph M. Powers 2016-04-15 Combustion Thermodynamics and Dynamics builds on a
foundation of thermal science, chemistry, and applied mathematics that will be familiar to most undergraduate aerospace,
mechanical, and chemical engineers to give a first-year graduate-level exposition of the thermodynamics, physical
chemistry, and dynamics of advection-reaction-diffusion. Special effort is made to link notions of time-independent
classical thermodynamics with time-dependent reactive fluid dynamics. In particular, concepts of classical
thermochemical equilibrium and stability are discussed in the context of modern nonlinear dynamical systems theory. The
first half focuses on time-dependent spatially homogeneous reaction, while the second half considers effects of
spatially inhomogeneous advection and diffusion on the reaction dynamics. Attention is focused on systems with realistic
detailed chemical kinetics as well as simplified kinetics. Many mathematical details are presented, and several
quantitative examples given. Topics include foundations of thermochemistry, reduced kinetics, reactive Navier-Stokes
equations, reaction-diffusion systems, laminar flame, oscillatory combustion, and detonation.
Fundamentals of Polymer Engineering, Third Edition Anil Kumar 2018-12-07 Exploring the chemistry of synthesis,
mechanisms of polymerization, reaction engineering of step-growth and chain-growth polymerization, polymer
characterization, thermodynamics and structural, mechanical, thermal and transport behavior of polymers as melts,
solutions and solids, Fundamentals of Polymer Engineering, Third Edition covers essential concepts and breakthroughs in
reactor design and polymer production and processing. It contains modern theories and real-world examples for a clear
understanding of polymer function and development. This fully updated edition addresses new materials, applications,
processing techniques, and interpretations of data in the field of polymer science. It discusses the conversion of
biomass and coal to plastics and fuels, the use of porous polymers and membranes for water purification, and the use of
polymeric membranes in fuel cells. Recent developments are brought to light in detail, and there are new sections on the
improvement of barrier properties of polymers, constitutive equations for polymer melts, additive manufacturing and
polymer recycling. This textbook is aimed at senior undergraduate students and first year graduate students in polymer
engineering and science courses, as well as professional engineers, scientists, and chemists. Examples and problems are
included at the end of each chapter for concept reinforcement.
Fundamentals of Gas Dynamics Robert D. Zucker 2019-10-15 New edition of the popular textbook, comprehensively updated
throughout and now includes a new dedicated website for gas dynamic calculations The thoroughly revised and updated
third edition of Fundamentals of Gas Dynamics maintains the focus on gas flows below hypersonic. This targeted approach
provides a cohesive and rigorous examination of most practical engineering problems in this gas dynamics flow regime.
The conventional one-dimensional flow approach together with the role of temperature-entropy diagrams are highlighted
throughout. The authors—noted experts in the field—include a modern computational aid, illustrative charts and tables,
and myriad examples of varying degrees of difficulty to aid in the understanding of the material presented. The updated
edition of Fundamentals of Gas Dynamics includes new sections on the shock tube, the aerospike nozzle, and the gas
dynamic laser. The book contains all equations, tables, and charts necessary to work the problems and exercises in each
thermodynamics-7th-edition-mcgraw
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chapter. This book’s accessible but rigorous style: Offers a comprehensively updated edition that includes new problems
and examples Covers fundamentals of gas flows targeting those below hypersonic Presents the one-dimensional flow
approach and highlights the role of temperature-entropy diagrams Contains new sections that examine the shock tube, the
aerospike nozzle, the gas dynamic laser, and an expanded coverage of rocket propulsion Explores applications of gas
dynamics to aircraft and rocket engines Includes behavioral objectives, summaries, and check tests to aid with learning
Written for students in mechanical and aerospace engineering and professionals and researchers in the field, the third
edition of Fundamentals of Gas Dynamics has been updated to include recent developments in the field and retains all its
learning aids. The calculator for gas dynamics calculations is available at https://www.oscarbiblarz.com/gascalculator
gas dynamics calculations
Petroleum Refining Design and Applications Handbook A. Kayode Coker 2018-07-31 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.
Thermodynamics Andrew M. Steane 2017-06-23 The role of thermodynamics in modern physics is not just to provide an
approximate treatment of large thermal systems, but, more importantly, to provide an organising set of ideas.
Thermodynamics: A complete undergraduate course presents thermodynamics as a self-contained and elegant set of ideas and
methods. It unfolds thermodynamics for undergraduate students of physics, chemistry or engineering, beginning at first
year level. The book introduces the necessary mathematical methods, assuming almost no prior knowledge, and explains
concepts such as entropy and free energy at length, with many examples. This book aims to convey the style and power of
thermodynamic reasoning, along with applications such as Joule-Kelvin expansion, the gas turbine, magnetic cooling,
solids at high pressure, chemical equilibrium, radiative heat exchange and global warming, to name a few. It mentions
but does not pursue statistical mechanics, in order to keep the logic clear.
Thermodynamics for the Practicing Engineer Louis Theodore 2011-11-30 Enables you to easily advance from thermodynamics
principles to applications Thermodynamics for the Practicing Engineer, as the title suggests, is written for all
practicing engineers and anyone studying to become one. Its focus therefore is on applications of thermodynamics,
addressing both technical and pragmatic problems in the field. Readers are provided a solid base in thermodynamics
theory; however, the text is mostly dedicated to demonstrating how theory is applied to solve real-world problems. This
text's four parts enable readers to easily gain a foundation in basic principles and then learn how to apply them in
practice: Part One: Introduction. Sets forth the basic principles of thermodynamics, reviewing such topics as units and
dimensions, conservation laws, gas laws, and the second law of thermodynamics. Part Two: Enthalpy Effects. Examines
sensible, latent, chemical reaction, and mixing enthalpy effects. Part Three: Equilibrium Thermodynamics. Addresses both
principles and calculations for phase, vapor-liquid, and chemical reaction equilibrium. Part Four: Other Topics. Reviews
such important issues as economics, numerical methods, open-ended problems, environmental concerns, health and safety
management, ethics, and exergy. Throughout the text, detailed illustrative examples demonstrate how all the principles,
procedures, and equations are put into practice. Additional practice problems enable readers to solve real-world
problems similar to the ones that they will encounter on the job. Readers will gain a solid working knowledge of
thermodynamics principles and applications upon successful completion of this text. Moreover, they will be better
prepared when approaching/addressing advanced material and more complex problems.
Chemical Process Design and Integration Robin Smith 2016-08-08 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.
Principles and Modern Applications of Mass Transfer Operations Jaime Benitez 2016-12-08 A staple in any chemical
engineering curriculum New edition has a stronger emphasis on membrane separations, chromatography and other adsorptive
processes, ion exchange Discusses many developing topics in more depth in mass transfer operations, especially in the
biological engineering area Covers in more detail phase equilibrium since distillation calculations are completely
dependent on this principle Integrates computational software and problems using Mathcad Features 25-30 problems per
chapter
Design and Operation of Solid Oxide Fuel Cells Mahdi Sharifzadeh 2019-10-31 Design and Operation of Solid Oxide Fuel
Cells: The Systems Engineering Vision for Industrial Application presents a comprehensive, critical and accessible
review of the latest research in the field of solid oxide fuel cells (SOFCs). As well as discussing the theoretical
aspects of the field, the book explores a diverse range of power applications, such as hybrid power plants,
polygeneration, distributed electricity generation, energy storage and waste management—all with a focus on modeling and
computational skills. Dr. Sharifzadeh presents the associated risks and limitations throughout the discussion, providing
a very complete and thorough analysis of SOFCs and their control and operation in power plants. The first of its kind,
this book will be of particular interest to energy engineers, industry experts and academic researchers in the energy,
power and transportation industries, as well as those working and researching in the chemical, environmental and
material sectors. Closes the gap between various power engineering disciples by considering a diverse variety of
applications and sectors Presents and reviews a variety of modeling techniques and considers regulations throughout
Includes CFD modeling examples and process simulation and optimization programming guidance
Using the Engineering Literature, Second Edition Bonnie A. Osif 2016-04-19 With the encroachment of the Internet into
nearly all aspects of work and life, it seems as though information is everywhere. However, there is information and
then there is correct, appropriate, and timely information. While we might love being able to turn to Wikipedia® for
encyclopedia-like information or search Google® for the thousands of links on a topic, engineers need the best
information, information that is evaluated, up-to-date, and complete. Accurate, vetted information is necessary when
building new skyscrapers or developing new prosthetics for returning military veterans While the award-winning first
edition of Using the Engineering Literature used a roadmap analogy, we now need a three-dimensional analysis reflecting
the complex and dynamic nature of research in the information age. Using the Engineering Literature, Second Edition
provides a guide to the wide range of resources available in all fields of engineering. This second edition has been
thoroughly revised and features new sections on nanotechnology as well as green engineering. The information age has
greatly impacted the way engineers find information. Engineers have an effect, directly and indirectly, on almost all
aspects of our lives, and it is vital that they find the right information at the right time to create better products
and processes. Comprehensive and up to date, with expert chapter authors, this book fills a gap in the literature,
providing critical information in a user-friendly format.
Biomass as a Sustainable Energy Source for the Future Wiebren de Jong 2014-11-03 Focusing on the conversion of biomass
into gas or liquid fuels the book covers physical pre-treatment technologies, thermal, chemical and biochemical
conversion technologies • Details the latest biomass characterization techniques • Explains the biochemical and
thermochemical conversion processes • Discusses the development of integrated biorefineries, which are similar to
petroleum refineries in concept, covering such topics as reactor configurations and downstream processing • Describes
how to mitigate the environmental risks when using biomass as fuel • Includes many problems, small projects, sample
calculations and industrial application examples
Thermodynamics Yunus A. Çengel 2002 The 4th Edition of Cengel & Boles Thermodynamics:An Engineering Approach takes
thermodynamics education to the next level through its intuitive and innovative approach. A long-time favorite among
students and instructors alike because of its highly engaging, student-oriented conversational writing style, this book
is now the to most widely adopted thermodynamics text in theU.S. and in the world.
Biothermodynamics Mustafa Ozilgen 2016-11-18 Over the past several decades there has been increasing research interest
in thermodynamics as applied to biological systems. This concerns topics such as muscle work and internal energy such as
fat and starch. Applications of the first and second laws of thermodynamics to the human body are important to
dieticians and health science experts, and applications of these concepts to the animal body are a major concern of
animal scientists. This book covers these key topics, which are typically not covered in classic or traditional
thermodynamics texts used in mechanical and chemical engineering.
Engineering and Chemical Thermodynamics Milo D. Koretsky 2012-12-17 Chemical engineers face the challenge of learning
the difficult concept and application of entropy and the 2nd Law of Thermodynamics. By following a visual approach and
offering qualitative discussions of the role of molecular interactions, Koretsky helps them understand and visualize
thermodynamics. Highlighted examples show how the material is applied in the real world. Expanded coverage includes
biological content and examples, the Equation of State approach for both liquid and vapor phases in VLE, and the
practical side of the 2nd Law. Engineers will then be able to use this resource as the basis for more advanced concepts.
Thermal Engineering Volume 2 Shiv Kumar 2022-02-05 This highly informative and carefully presented book offers a
comprehensive overview of the fundamentals of thermal engineering. The book focuses both on the fundamentals and more
complex topics such as the basics of thermodynamics, Zeroth Law of thermodynamics, first law of thermodynamics,
application of first law of thermodynamics, second law of thermodynamics, entropy, availability and irreversibility,
properties of pure substance, vapor power cycles, introduction to working of IC engines, air-standard cycles, gas
turbines and jet propulsion, thermodynamic property relations and combustion. The author has included end-of-chapter
problems and worked examples to augment learning and self-testing. This book is a useful reference to undergraduate
students in the area of mechanical engineering.
Essential Engineering Thermodynamics Yumin Zhang 2022-06-01 Engineering Thermodynamics is a core course for students
majoring in Mechanical and Aerospace Engineering. Before taking this course, students usually have learned
\textit{Engineering Mechanics}—Statics and Dynamics, and they are used to solving problems with calculus and
differential equations. Unfortunately, these approaches do not apply for Thermodynamics. Instead, they have to rely on
many data tables and graphs to solve problems. In addition, many concepts are hard to understand, such as entropy.
Therefore, most students feel very frustrated while taking this course. The key concept in Engineering Thermodynamics is
state-properties: If one knows two properties, the state can be determined, as well as the other four properties. Unlike
most textbooks, the first two chapters of this book introduce thermodynamic properties and laws with the ideal gas
model, where equations can be engaged. In this way, students can employ their familiar approaches, and thus can
understand them much better. In order to help students understand entropy in depth, interpretation with statistical
physics is introduced. Chapters 3 and 4 discuss control-mass and control-volume processes with general fluids, where the
data tables are used to solve problems. Chapter 5 covers a few advanced topics, which can also help students understand
the concepts in thermodynamics from a broader perspective.
Heat and Thermodynamics Mark Waldo Zemansky 1997 This respected text deals with large-scale, easily known thermal
phenomena and then proceeds to small-scale, less accessible phenomena. The wide range of mathematics used in Dittman and
Zemansky's text simultaneously challenges students who have completed a course in impartial differential calculus
without alienating those students who have only taken a calculus-based general physics course. Examples of calculations
are presented shortly after important formulas are derived. Students see the solutions of problems related to the
formulas. Actual thermodynamic experiments are explained in detail. The student sees the applicability of abstract
thermodynamic concepts and formulas to real situations.
Thermodynamic Models for Industrial Applications Georgios M. Kontogeorgis 2009-12-01 Using an applications perspective
Thermodynamic Models for Industrial Applications provides a unified framework for the development of various
thermodynamic models, ranging from the classical models to some of the most advanced ones. Among these are the Cubic
Plus Association Equation of State (CPA EoS) and the Perturbed Chain Statistical Association Fluid Theory (PC-SAFT).
These two advanced models are already in widespread use in industry and academia, especially within the oil and gas,
chemical and polymer industries. Presenting both classical models such as the Cubic Equations of State and more advanced
models such as the CPA, this book provides the critical starting point for choosing the most appropriate calculation
method for accurate process simulations. Written by two of the developers of these models, Thermodynamic Models for
Industrial Applications emphasizes model selection and model development and includes a useful “which model for which
application” guide. It also covers industrial requirements as well as discusses the challenges of thermodynamics in the
21st Century.
Kern's Process Heat Transfer Ann Marie Flynn 2019-05-29 This book insures the legacy of the original 1950 classic,
Process Heat Transfer, by Donald Q. Kern. This second edition book is divided into three parts: Fundamental Principles;
Heat Exchangers; and Other Heat Transfer Equipment/ Considerations. - Part I provides a series of chapters concerned
with introductory topics that are required when solving heat transfer problems. This part of the book deals with topics
such as steady-state heat conduction, unsteady-state conduction, forced convection, free convection, and radiation. Part II is considered by the authors to be the “meat” of the book – addressing heat transfer equipment design procedures
and applications. In addition to providing a more meaningful treatment of the various types of heat exchangers, this
part also examines the impact of entropy calculations on exchanger design. - Part III of the book examines other related
topics of interest, including boiling and condensation, refrigeration and cryogenics, boilers, cooling towers and
quenchers, batch and unsteady-state processes, health & safety and the accompanying topic of risk. An Appendix is also
included. What is new in the 2nd edition Changes that are addressed in the 2nd edition so that Kern’s original work
continues to remain relevant in 21st century process engineering include: - Updated Heat Exchanger Design - Increased
Number of Illustrative Examples - Energy Conservation/ Entropy Considerations - Environmental Considerations - Health &
Safety - Risk Assessment - Refrigeration and Cryogenics - Inclusion of SI Units
Introduction to Desalination Louis Theodore 2022-04-12 INTRODUCTION TO DESALINATION Explore the principles, methods, and
applications of modern desalination processes Introduction to Desalination: Principles, Processes, and Calculations
delivers a comprehensive and robust exploration of desalination highlighted with numerous illustrative examples and
calculations. The book is divided into three sections, the first of which offers an introduction to the topic that
includes chapters covering global water scarcity and the need for “new water.” The second section discusses the
desalination process, including evaporation, reverse osmosis, crystallization, hybrid systems, and other potable water
processes. The final part covers topics that include water conservation, environmental considerations of desalination,
economic impacts of desalination, optimization, ethics, and the future of desalination. The book also includes: A
comprehensive introduction to desalination, including discussions of engineering principles, the physical, chemical, and
biological properties of water, and water chemistry An extensive engineering analysis of the various desalination
processes Practical discussions of miscellaneous desalination topics, including the environmental and economic effects
of the technology Perfect for process, chemical, mechanical, environmental, and civil engineers, Introduction to
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Desalination: Principles, Processes, and Calculations is also a valuable resource for materials scientists, operators,
and technicians working in the field.
Introduction to Energy Analysis Kornelis Blok 2016-08-25 The energy supply and demand system is of great importance for
society, from economic, social, and ecological viewpoints. The last decade in particular has seen rapid changes in the
world of energy systems, and it is therefore now an important area for study, academic research, and professional work.
This textbook provides an introduction to energy analysis for those students who want to specialise in this challenging
field. In comparison to other textbooks, this book provides a balanced treatment of complete energy systems, covering
the demand side, the supply side, and the energy markets that connect these. The emphasis is very much on presenting a
range of tools and methodologies that will help students find their way in analysing real world problems in energy
systems. Featuring learning objectives, further readings and practical exercises in each chapter, An Introduction to
Energy Analysis will be essential reading for upper-level undergraduate and postgraduate students with a background in
the natural sciences and egineering. This book may also be useful for professionals dealing with energy issues, as a
first introduction into the field.
Introduction to CHEMICAL ENGINEERING THERMODYNAMICS GOPINATH HALDER 2014-09-02 This book, now in its second edition,
continues to provide a comprehensive introduction to the principles of chemical engineering thermodynamics and also
introduces the student to the application of principles to various practical areas. The book emphasizes the role of the
fundamental principles of thermodynamics in the derivation of significant relationships between the various
thermodynamic properties. The initial chapter provides an overview of the basic concepts and processes, and discusses
the important units and dimensions involved. The ensuing chapters, in a logical presentation, thoroughly cover the first
and second laws of thermodynamics, the heat effects, the thermodynamic properties and their relations, refrigeration and
liquefaction processes, and the equilibria between phases and in chemical reactions. The book is suitably illustrated
with a large number of visuals. In the second edition, new sections on Quasi-Static Process and Entropy Change in
Reversible and Irreversible Processes are included. Besides, new Solved Model Question Paper and several new Multiple
Choice Questions are also added that help develop the students’ ability and confidence in the application of the
underlying concepts. Primarily intended for the undergraduate students of chemical engineering and other related
engineering disciplines such as polymer, petroleum and pharmaceutical engineering, the book will also be useful for the
postgraduate students of the subject as well as professionals in the relevant fields.
Chemical Engineering Thermodynamics Pradeep Ahuja 2008-12-01 This book offers a full account of thermodynamic systems in
chemical engineering. It provides a solid understanding of the basic concepts of the laws of thermodynamics as well as
their applications with a thorough discussion of phase and chemical reaction equilibria. At the outset the text explains
the various key terms of thermodynamics with suitable examples and then thoroughly deals with the virial and cubic
equations of state by showing the P-V-T (pressure, molar volume and temperature) relation of fluids. It elaborates on
the first and second laws of thermodynamics and their applications with the help of numerous engineering examples. The
text further discusses the concepts of exergy, standard property changes of chemical reactions, thermodynamic property
relations and fugacity. The book also includes detailed discussions on residual and excess properties of mixtures,
various activity coefficient models, local composition models, and group contribution methods. In addition, the text
focuses on vapour-liquid and other phase equilibrium calculations, and analyzes chemical reaction equilibria and
adiabatic reaction temperature for systems with complete and incomplete conversion of reactants. key Features
Includes
a large number of fully worked-out examples to help students master the concepts discussed.
Provides well-graded
problems with answers at the end of each chapter to test and foster students’ conceptual understanding of the subject.
The total number of solved examples and end-chapter exercises in the book are over 600.
Contains chapter summaries
that review the major concepts covered. The book is primarily designed for the undergraduate students of chemical
engineering and its related disciplines such as petroleum engineering and polymer engineering. It can also be useful to
professionals. The Solution Manual containing the complete worked-out solutions to chapter-end exercises and problems is
available for instructors.
Fundamentals of Chemical Engineering Thermodynamics, SI Edition Kevin D. Dahm 2014-02-21 A brand new book, FUNDAMENTALS
OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of chemical engineering thermodynamics more accessible
to undergraduate students. The subject is presented through a problem-solving inductive (from specific to general)
learning approach, written in a conversational and approachable manner. Suitable for either a one-semester course or
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two-semester sequence in the subject, this book covers thermodynamics in a complete and mathematically rigorous manner,
with an emphasis on solving practical engineering problems. The approach taken stresses problem-solving, and draws from
best practice engineering teaching strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS uses examples to
frame the importance of the material. Each topic begins with a motivational example that is investigated in context to
that topic. This framing of the material is helpful to all readers, particularly to global learners who require big
picture insights, and hands-on learners who struggle with abstractions. Each worked example is fully annotated with
sketches and comments on the thought process behind the solved problems. Common errors are presented and explained.
Extensive margin notes add to the book accessibility as well as presenting opportunities for investigation. Important
Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
Molecular Driving Forces Ken Dill 2010-10-21 Molecular Driving Forces, Second Edition E-book is an introductory
statistical thermodynamics text that describes the principles and forces that drive chemical and biological processes.
It demonstrates how the complex behaviors of molecules can result from a few simple physical processes, and how simple
models provide surprisingly accurate insights into the workings of the molecular world. Widely adopted in its First
Edition, Molecular Driving Forces is regarded by teachers and students as an accessible textbook that illuminates
underlying principles and concepts. The Second Edition includes two brand new chapters: (1) "Microscopic Dynamics"
introduces single molecule experiments; and (2) "Molecular Machines" considers how nanoscale machines and engines work.
"The Logic of Thermodynamics" has been expanded to its own chapter and now covers heat, work, processes, pathways, and
cycles. New practical applications, examples, and end-of-chapter questions are integrated throughout the revised and
updated text, exploring topics in biology, environmental and energy science, and nanotechnology. Written in a clear and
reader-friendly style, the book provides an excellent introduction to the subject for novices while remaining a valuable
resource for experts.
Petroleum Refining Design and Applications Handbook, Volume 3 A. Kayode Coker 2022-06-14 PETROLEUM REFINING The third
volume of a multi-volume set of the most comprehensive and up-to-date coverage of the advances of petroleum refining
designs and applications, written by one of the world’s most well-known process engineers, this is a must-have for any
chemical, process, or petroleum engineer. This volume continues 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. This book provides the design of process equipment, such as vessels for the separation of two-phase and
three-phase fluids, using Excel spreadsheets, and extensive process safety investigations of refinery incidents,
distillation, distillation sequencing, and dividing wall columns. It also covers multicomponent distillation, packed
towers, liquid-liquid extraction using UniSim design software, and process safety incidents involving these equipment
items and pertinent industrial case studies. 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. This groundbreaking
new volume: Assists engineers in rapidly analyzing problems and finding effective design methods and select mechanical
specifications Provides improved design manuals to methods and proven fundamentals of process design with related data
and charts Covers a complete range of basic day–to–day petroleum refining operations topics with new materials on
significant industry changes Includes extensive Excel spreadsheets for the design of process vessels for mechanical
separation of two-phase and three-phase fluids Provides UniSim ®-based case studies for enabling simulation of key
processes outlined in the book Helps achieve optimum operations and process conditions and shows how to translate design
fundamentals into mechanical equipment specifications Has a related website that includes computer applications along
with spreadsheets and concise applied process design flow charts and process data sheets Provides various case studies
of process safety incidents in refineries and means of mitigating these from investigations by the US Chemical Safety
Board Includes a vast Glossary of Petroleum and Technical Terminology
Chemical Reaction Engineering Martin Schmal 2014-04-04 Chemical Reaction Engineering: Essentials, Exercises and Examples
presents the essentials of kinetics, reactor design and chemical reaction engineering for undergraduate students.
Concise and didactic in its approach, it features over 70 resolved examples and many exercises.The work is organized in
two parts: in the first part kinetics is presented
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