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Thermal systems play an increasingly symbiotic role alongside mechanical systems in varied
applications spanning materials processing, energy conversion, pollution, aerospace, and
automobiles. Responding to the need for a flexible, yet systematic approach to designing
thermal systems across such diverse fields, Design and Optimization of Thermal
Quantifying exergy losses in the energy supply system of buildings reveals the potential for
energy improvement, which cannot be discovered using conventional energy analysis.
Thermoeconomics combines economic and thermodynamic analysis by applying the concept
of cost (an economic concept) to exergy, as exergy is a thermodynamic property fit for this
purpose, in that it combines the quantity of energy with its quality factor. Exergy Analysis and
Thermoeconomics of Buildings applies exergy analysis methods and thermoeconomics to the
built environment. The mechanisms of heat transfer throughout the envelope of buildings are
analyzed from an exergy perspective and then to the building thermal installations, analyzing
the different components, such as condensing boilers, absorption refrigerators,
microcogeneration plants, etc., including solar installations and finally the thermal facilities as a
whole. A detailed analysis of the cost formation process is presented, which has its physical
roots firmly planted in the second law of thermodynamics. The basic principles and the rules of
cost allocation, in energy units (exergy cost), in monetary units (exergoeconomic cost), and in
CO2 emissions (exergoenvironmental cost), based on the so-called Exergy Cost Theory are
presented and applied to thermal installations of buildings. Clear and rigorous in its exposition,
Exergy Analysis and Thermoeconomics of Buildings discusses exergy analysis and
thermoeconomics and the role they could play in the analysis and design of building
components, either the envelope or the thermal facilities, as well as the diagnosis of thermal
installations. This book moves progressively from introducing the basic concepts to applying
them. Exergy Analysis and Thermoeconomics of Buildings provides examples of specific cases
throughout this book. These cases include real data, so that the results obtained are useful to
interpret the inefficiencies and losses that truly occur in actual installations; hence, the
assessment of their effects encourages the manner to improve efficiency. Applies exergy
analysis methods for the installation of building thermal facilities equipment components,
including pipes, valves, heat exchangers, boilers and heat pumps Helps readers determine the
operational costs of heating and cooling building systems Includes exergy analysis methods
that are devoted to absorption refrigerators, adsorption cooling systems, basic air conditioning
processes, ventilation systems and solar systems, either thermal and PV Discusses the direct
application of exergy analysis concepts, including examples of buildings with typical heating,
DHW and air conditioning installations
The Exergy Method of Thermal Plant Analysis aims to discuss the history, related concepts,
applications, and development of the Exergy Method - analysis technique that uses the
Second Law of Thermodynamics as the basis of evaluation of thermodynamic loss. The book,
after an introduction to thermodynamics and its related concepts, covers concepts related to
exergy, such as physical and chemical exergy, exergy concepts for a control method and a
closed-system analysis, the exergy analysis of simple processes, and the thermocentric
applications of exergy. A seven-part appendix is also included. Appendices A-D covers
miscellaneous information on exergy, and Appendix E features charts of thermodynamic
properties. Appendix F is a glossary of terms, and Appendix G contains the list of references.
The text is recommended for physicists who would like to know more about the Exergy
Method, its underlying principles, and its applications not only in thermal plant analysis but also
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in certain areas.
This book introduces readers to the “Jaya” algorithm, an advanced optimization technique that
can be applied to many physical and engineering systems. It describes the algorithm,
discusses its differences with other advanced optimization techniques, and examines the
applications of versions of the algorithm in mechanical, thermal, manufacturing, electrical,
computer, civil and structural engineering. In real complex optimization problems, the number
of parameters to be optimized can be very large and their influence on the goal function can be
very complicated and nonlinear in character. Such problems cannot be solved using classical
methods and advanced optimization methods need to be applied. The Jaya algorithm is an
algorithm-specific parameter-less algorithm that builds on other advanced optimization
techniques. The application of Jaya in several engineering disciplines is critically assessed and
its success compared with other complex optimization techniques such as Genetic Algorithms
(GA), Particle Swarm Optimization (PSO), Differential Evolution (DE), Artificial Bee Colony
(ABC), and other recently developed algorithms.
Heat exchangers are a crucial part of aerospace, marine, cryogenic and refrigeration
technology. These essays cover such topics as complicated flow arrangements, complex
extended surfaces, two-phase flow and irreversibility in heat exchangers, and single-phase
heat transfer.
Discover a straightforward and holistic look at energy conversion and conservation processes
using the exergy concept with this thorough text. Explains the fundamental energy conversion
processes in numerous diverse systems, ranging from jet engines and nuclear reactors to
human bodies. Provides examples for applications to practical energy conversion processes
and systems that use our naturally occurring energy resources, such as fossil fuels, solar
energy, wind, geothermal, and nuclear fuels. With more than one-hundred diverse cases and
solved examples, readers will be able to perform optimizations for a cleaner environment, a
sustainable energy future, and affordable energy generation. An essential tool for practicing
scientists and engineers who work or do research in the area of energy and exergy, as well as
graduate students and faculty in chemical engineering, mechanical engineering and physics.
Design and Optimization of Thermal Systems, Third Edition: with MATLAB® Applications
provides systematic and efficient approaches to the design of thermal systems, which are of
interest in a wide range of applications. It presents basic concepts and procedures for
conceptual design, problem formulation, modeling, simulation, design evaluation, achieving
feasible design, and optimization. Emphasizing modeling and simulation, with experimentation
for physical insight and model validation, the third edition covers the areas of material
selection, manufacturability, economic aspects, sensitivity, genetic and gradient search
methods, knowledge-based design methodology, uncertainty, and other aspects that arise in
practical situations. This edition features many new and revised examples and problems from
diverse application areas and more extensive coverage of analysis and simulation with
MATLAB®.
Design and Performance Optimization of Renewable Energy Systems provides an integrated
discussion of issues relating to renewable energy performance design and optimization using
advanced thermodynamic analysis with modern methods to configure major renewable energy
plant configurations (solar, geothermal, wind, hydro, PV). Vectors of performance
enhancement reviewed include thermodynamics, heat transfer, exergoeconomics and neural
network techniques. Source technologies studied range across geothermal power plants,
hydroelectric power, solar power towers, linear concentrating PV, parabolic trough solar
collectors, grid-tied hybrid solar PV/Fuel cell for freshwater production, and wind energy
systems. Finally, nanofluids in renewable energy systems are reviewed and discussed from
the heat transfer enhancement perspective. Reviews the fundamentals of thermodynamics and
heat transfer concepts to help engineers overcome design challenges for performance
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maximization Explores advanced design and operating principles for solar, geothermal and
wind energy systems with diagrams and examples Combines detailed mathematical modeling
with relevant computational analyses, focusing on novel techniques such as artificial neural
network analyses Demonstrates how to maximize overall system performance by achieving
synergies in equipment and component efficiency

An examination of systematic techniques for the design of sustainable processes
and products, this book covers reducing energy consumption, preventing
pollution, developing new pathways for biofuels, and producing environmentally
friendly and high-quality products. It discusses innovative design approaches and
technological pathways that impact energy and environmental issues of new and
existing processes. Highlights include design for sustainability and energy
efficiency, emerging technologies and processes for energy and the environment,
design of biofuels, biological processes and biorefineries, energy systems design
and alternative energy sources, multi-scale systems uncertain and complex
systems, and product design.
An essential resource for optimizing energy systems to enhance design
capability, performance and sustainability Optimization of Energy Systems
comprehensively describes the thermodynamic modelling, analysis and
optimization of numerous types of energy systems in various applications. It
provides a new understanding of the system and the process of defining proper
objective functions for determination of the most suitable design parameters for
achieving enhanced efficiency, cost effectiveness and sustainability. Beginning
with a general summary of thermodynamics, optimization techniques and
optimization methods for thermal components, the book goes on to describe how
to determine the most appropriate design parameters for more complex energy
systems using various optimization methods. The results of each chapter provide
potential tools for design, analysis, performance improvement, and greenhouse
gas emissions reduction. Key features: Comprehensive coverage of the
modelling, analysis and optimization of many energy systems for a variety of
applications. Examples, practical applications and case studies to put theory into
practice. Study problems at the end of each chapter that foster critical thinking
and skill development. Written in an easy-to-follow style, starting with simple
systems and moving to advanced energy systems and their complexities. A
unique resource for understanding cutting-edge research in the thermodynamic
analysis and optimization of a wide range of energy systems, Optimization of
Energy Systems is suitable for graduate and senior undergraduate students,
researchers, engineers, practitioners, and scientists in the area of energy
systems.
This book presents a wide-ranging review of the latest research and development
directions in thermal systems optimization using population-based metaheuristic
methods. It helps readers to identify the best methods for their own systems,
providing details of mathematical models and algorithms suitable for
implementation. To reduce mathematical complexity, the authors focus on
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optimization of individual components rather than taking on systems as a whole.
They employ numerous case studies: heat exchangers; cooling towers; power
generators; refrigeration systems; and others. The importance of these
subsystems to real-world situations from internal combustion to air-conditioning is
made clear. The thermal systems under discussion are analysed using various
metaheuristic techniques, with comparative results for different systems. The
inclusion of detailed MATLAB® codes in the text will assist readers—researchers,
practitioners or students—to assess these techniques for different real-world
systems. Thermal System Optimization is a useful tool for thermal design
researchers and engineers in academia and industry, wishing to perform thermal
system identification with properly optimized parameters. It will be of interest for
researchers, practitioners and graduate students with backgrounds in
mechanical, chemical and power engineering.
A description of the implicit filtering algorithm, its convergence theory and a new
MATLAB® implementation.
This book is a unique, multidisciplinary effort to apply rigorous thermodynamics
fundamentals, a disciplined scholarly approach, to problems of sustainability,
energy, and resource uses. Applying thermodynamic thinking to problems of
sustainable behavior is a significant advantage in bringing order to ill-defined
questions with a great variety of proposed solutions, some of which are more
destructive than the original problem. The articles are pitched at a level
accessible to advanced undergraduates and graduate students in courses on
sustainability, sustainable engineering, industrial ecology, sustainable
manufacturing, and green engineering. The timeliness of the topic, and the
urgent need for solutions make this book attractive to general readers and
specialist researchers as well. Top international figures from many disciplines,
including engineers, ecologists, economists, physicists, chemists, policy experts
and industrial ecologists among others make up the impressive list of
contributors.
A comprehensive and rigorous introduction to thermal system designfrom a
contemporary perspective Thermal Design and Optimization offers readers a
lucid introductionto the latest methodologies for the design of thermal systems
andemphasizes engineering economics, system simulation, andoptimization
methods. The methods of exergy analysis, entropygeneration minimization, and
thermoeconomics are incorporated in anevolutionary manner. This book is one of
the few sources available that addresses therecommendations of the
Accreditation Board for Engineering andTechnology for new courses in design
engineering. Intended forclassroom use as well as self-study, the text provides a
review offundamental concepts, extensive reference lists, end-of-chapterproblem
sets, helpful appendices, and a comprehensive case studythat is followed
throughout the text. Contents include: * Introduction to Thermal System Design *
Thermodynamics, Modeling, and Design Analysis * Exergy Analysis * Heat
Transfer, Modeling, and Design Analysis * Applications with Heat and Fluid Flow
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* Applications with Thermodynamics and Heat and Fluid Flow * Economic
Analysis * Thermoeconomic Analysis and Evaluation * Thermoeconomic
Optimization Thermal Design and Optimization offers engineering
students,practicing engineers, and technical managers a comprehensive
andrigorous introduction to thermal system design and optimizationfrom a
distinctly contemporary perspective. Unlike traditionalbooks that are largely
oriented toward design analysis andcomponents, this forward-thinking book
aligns itself with anincreasing number of active designers who believe that
moreeffective, system-oriented design methods are needed. Thermal Design and
Optimization offers a lucid presentation ofthermodynamics, heat transfer, and
fluid mechanics as they areapplied to the design of thermal systems. This book
broadens thescope of engineering design by placing a strong emphasis
onengineering economics, system simulation, and optimizationtechniques.
Opening with a concise review of fundamentals, itdevelops design methods
within a framework of industrialapplications that gradually increase in complexity.
Theseapplications include, among others, power generation by large andsmall
systems, and cryogenic systems for the manufacturing,chemical, and food
processing industries. This unique book draws on the best contemporary thinking
aboutdesign and design methodology, including discussions of concurrentdesign
and quality function deployment. Recent developments basedon the second law
of thermodynamics are also included, especiallythe use of exergy analysis,
entropy generation minimization, andthermoeconomics. To demonstrate the
application of important designprinciples introduced, a single case study involving
the design ofa cogeneration system is followed throughout the book. In addition,
Thermal Design and Optimization is one of the best newsources available for
meeting the recommendations of theAccreditation Board for Engineering and
Technology for more designemphasis in engineering curricula. Supported by
extensive reference lists, end-of-chapter problemsets, and helpful appendices,
this is a superb text for both theclassroom and self-study, and for use in industrial
design,development, and research. A detailed solutions manual is availablefrom
the publisher.
The transition towards renewable energy sources and “green” technologies for
energy generation and storage is expected to mitigate the climate emergency in
the coming years. However, in many cases, this progress has been hampered by
our dependency on critical materials or other resources that are often processed
at high environmental burdens. Yet, many studies have shown that
environmental and energy issues are strictly interconnected and require a
comprehensive understanding of resource management strategies and their
implications. Life cycle assessment (LCA) is among the most inclusive analytical
techniques to analyze sustainability benefits and trade-offs within complex
systems and, in this Special Issue, it is applied to assess the mutual influences of
environmental and energy dimensions. The selection of original articles, reviews,
and case studies addressed covers some of the main driving applications for
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energy requirements and greenhouse gas emissions, including power
generation, bioenergy, biorefinery, building, and transportation. An insightful
perspective on the current topics and technologies, and emerging research
needs, is provided. Alone or in combination with integrative methodologies, LCA
can be of pivotal importance and constitute the scientific foundation on which a
full system understanding can be reached.
This book deals with exergy and its applications to various energy systems and
applications as a potential tool for design, analysis and optimization, and its role
in minimizing and/or eliminating environmental impacts and providing sustainable
development. In this regard, several key topics ranging from the basics of the
thermodynamic concepts to advanced exergy analysis techniques in a wide
range of applications are covered as outlined in the contents. Offers
comprehensive coverage of exergy and its applications, along with the most upto-date information in the area with recent developments Connects exergy with
three essential areas in terms of energy, environment and sustainable
development Provides a number of illustrative examples, practical applications,
and case studies Written in an easy-to-follow style, starting from the basics to
advanced systems
Bridging the gap between concepts derived from Second Law of Thermodynamics and
their application to Engineering practice, the property exergy and the exergy balance
can be a tool for analyzing and improving the performance of energy conversion
processes. With the exergy analysis it is possible to evaluate the performance of
energy conversion processes not only on a thermodynamics basis but also by including
production costs and environmental aspects and impacts of the studied processes. This
comprehensive approach of the use of energy has, as one of the most important
feature, the identification of sustainable ways of energy resources utilization. Based on
the fundamentals of the exergy concept, its calculation, graphical representations and
exergy balances evaluation, Exergy: Production Cost And Renewability describes the
application of detailed exergy and thermoeconomic analysis to power plants and
polygeneration systems, petroleum production and refining plants (including hydrogen
production), chemical plants, biofuel production routes, combined production of ethanol
and electricity, aircraft systems design, environmental impact mitigation processes and
human body behavior. The presented case studies aim at providing students,
researchers and engineers with guidelines to the utilization of the exergy and
thermoeconomic analysis to model, simulate and optimize real processes and industrial
plants.
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, wellresearched, 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
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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.
From engineering fluid mechanics to power systems, information coding theory and
other fields, entropy is key to maximizing performance in engineering systems. It serves
a vital role in achieving the upper limits of efficiency of industrial processes and quality
of manufactured products. Entropy based design (EBD) can shed new light on various
flow processes, ranging from optimized flow configurations in an aircraft engine to
highly ordered crystal structures in a turbine blade. Entropy Based Design of Fluid
Engineering Systems provides an overview of EBD as an emerging technology with
applications to aerospace, microfluidics, heat transfer, and other disciplines. The text
extends past analytical methods of Entropy Generation Minimization to numerical
simulations involving more complex configurations and experimental measurement
techniques. The book begins with an extensive development of basic concepts,
including the mathematical properties of entropy and exergy, as well as statistical and
numerical formulations of the second law. It then goes on to describe topics related to
incompressible flows and the Second Law in microfluidic systems. The authors develop
computational and experimental methods for identifying problem regions within a
system through the local rates of entropy production. With these techniques, designers
can use EBD to focus on particular regions where design modifications can be made to
improve system performance. Numerous case studies illustrate the concepts in each
chapter, and cover an array of applications including supersonic flows, condensation
and turbulence. A one-of-a-kind reference, Entropy Based Design of Fluid Engineering
Systems outlines new advances showing how local irreversibilities can be detected in
complex configurations so that engineering devices can be re-designed locally to
improve overall performance.
Water covers more than 70% of the Earth’s surface, making maritime influences an
important consideration in evaluating modern global economic systems. Therefore, the
efficient design, operation, and management of maritime systems are important for
sustainable marine technology development and green innovation. Marine Technology
and Sustainable Development: Green Innovations examines theoretical frameworks
and empirical research in the maritime industry, evaluating new technologies,
methodologies, and practices against a backdrop of sustainability. This critical
reference encourages the discussion and exploration of diverse opinions on the
benefits and challenges of new marine technologies essential for marine and maritime
professionals, researchers, and scholars hoping to improve their understanding of
environmental considerations in preserving the world’s oceanic resources.
In a world of increasing population, this book explores the ways in which technological
progress can provide smart energy management strategies to maximize resources.
Energy is essential to the survival and development of mankind. Increased pressure on
existing resources now requires wiser energy management, in addition to the discovery
of new resources. Challenges such as the global trend of “cheaper , exponentially
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increasing demand in new geographies, and current climate change policies now call
for new approaches and ways of thinking about energy use which consider the impact
on all involved actors, and on nature. Energy generation and management can be
made more efficient by making use of technological progress and sharing global
experience in the smart use of this resource. This book presents a knowledge-based
review of the past, present and future of energy usage, with mathematical, modeling,
economic, technological and environmental perspectives. The ideas and experiences
shared here propose wiser energy management as a system component of natural
ecosystems. Explores the evolution of intelligence methods used in the energy field
with a knowledge-based approach Reviews the history of methodologies used, with
ontologies and knowledge maps of examples Presents case studies showing both the
techniques and achievements of modern methodologies Describes regional
approaches in search of alternative energy resources, aimed at reducing the use of
fossil energy and enhancing the use of renewable energy
The book presents a series of articles devoted to modeling, simulation, and optimization
of processes, mainly chemical. General methods for process modeling and numerical
simulation are described with flowsheeting. Population balances are addressed in detail
with application to crystal production; energy saving is frequently optimized, including
exergy analysis. The coupling between process simulation and computational fluid
dynamics is studied for air classification and bubble columns. Pressure swing
adsorption, reactive distillation, and nanofiltration are explained in general and applied
to particular processes. The synthesis of carbon dots is solved by the design of
experiments method. A safety study addresses the consequences of gas explosion.
Mechanical Engineering, Energy Systems and Sustainable Development theme is a
component of Encyclopedia of Physical Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an
integrated compendium of twenty one Encyclopedias. The Theme on Mechanical
Engineering, Energy Systems and Sustainable Development with contributions from
distinguished experts in the field discusses mechanical engineering - the generation
and application of heat and mechanical power and the design, production, and use of
machines and tools. These five volumes are aimed at the following five major target
audiences: University and College Students Educators, Professional Practitioners,
Research Personnel and Policy Analysts, Managers, and Decision Makers, NGOs and
GOs.
Composed of papers written by leading engineers and scientists in the field, this
valuable collection reports the most recent advances in cryocooler development,
contains extensive performance test results and comparisons, and relates the latest
experience in integrating cryocoolers into advanced applications.

The approaches to design process plants described in this book lead to process
designs which require 30-40% less capital than usual. The book is unique since it
is the first comprehensive work addressing both the total process design and
operational approach. Technological developments during the last decade made
the design of really competitive processes possible. Mechanical developments
have resulted in reliable and robust equipment. Process developments have
created opportunities to minimize the amount of equipment; furthermore, different
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logistic approaches, integration of process functionality and intensification of the
unit operations are possible. Computer and control technology allows remotecontrol operation and first pass prime production. In this work design
philosophies are discussed and their implementation is shown as a structured
approach for planned and existing plants. Numerous examples are presented to
illustrate what simple design can create. The work is intended for experienced
engineers and managers involved in process design, control design and
operation, but is also interesting for students. Project engineers and managers
have to apply these new approaches to achieve competitive processes. "A
process plant should meet the simplicity and robustness of a household
refrigerator." This book has been written to allow to achieve this aim. "Chairman
of the Judges Award" from IChemE 2003
This thorough and highly relevant volume examines exergy, energy and the
environment in the context of energy systems and applications and as a potential
tool for design, analysis, optimization. It further considers their role in minimizing
and/or eliminating environmental impacts and providing for sustainable
development. In this regard, several key topics ranging from the basics of the
thermodynamic concepts to advanced exergy analysis techniques in a wide
range of applications are covered.
Exergy Analysis and Design Optimization for Aerospace Vehicles and
SystemsAmerican Institute of Aeronautics & Astronautics
Exergy, Energy System Analysis, and Optimization theme is a component of the
Encyclopedia of Energy Sciences, Engineering and Technology Resources which
is part of the global Encyclopedia of Life Support Systems (EOLSS), an
integrated compendium of twenty one Encyclopedias. These three volumes are
organized into five different topics which represent the main scientific areas of the
theme: 1. Exergy and Thermodynamic Analysis; 2. Thermoeconomic Analysis; 3.
Modeling, Simulation and Optimization in Energy Systems; 4. Artificial
Intelligence and Expert Systems in Energy Systems Analysis; 5. Sustainability
Considerations in the Modeling of Energy Systems. Fundamentals and
applications of characteristic methods are presented in these volumes. These
three volumes are aimed at the following five major target audiences: University
and College Students, Educators, Professional Practitioners, Research
Personnel and Policy Analysts, Managers, and Decision Makers and NGOs.
The CRC Handbook of Thermal Engineering, Second Edition, is a fully updated
version of this respected reference work, with chapters written by leading
experts. Its first part covers basic concepts, equations and principles of
thermodynamics, heat transfer, and fluid dynamics. Following that is detailed
coverage of major application areas, such as bioengineering, energy-efficient
building systems, traditional and renewable energy sources, food processing,
and aerospace heat transfer topics. The latest numerical and computational
tools, microscale and nanoscale engineering, and new complex-structured
materials are also presented. Designed for easy reference, this new edition is a
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must-have volume for engineers and researchers around the globe.
Energy is essential to all human activities as well as critical to social and
economic development. Sustainable energy planning encompassing the concept
of smart cities has a high potential to significantly contribute to climate change
mitigation. For improved energy efficiency, it is essential to find low carbon
solutions for the urban environment. The integration and management of energy
supply with predominant exploitation of local resources is examined through the
fundamental concept of exergy. This book can assist in decision making, with
regard to sustainable energy design both at a national and local level.
During the last two decades many research and development activities related to
energy have concentrated on efficient energy use and energy savings and
conservation. In this regard, Thermal Energy Storage (TES) systems can play an
important role, as they provide great potential for facilitating energy savings and
reducing environmental impact. Thermal storage has received increasing interest
in recent years in terms of its applications, and the enormous potential it offers
both for more effective use of thermal equipment and for economic, large-scale
energy substitutions. Indeed, TES appears to provide one of the most
advantageous solutions for correcting the mismatch that often occurs between
the supply and demand of energy. Despite this increase in attention, no book is
currently available which comprehensively covers TES. Presenting contributions
from prominent researchers and scientists, this book is primarily concerned with
TES systems and their applications. It begins with a brief summary of general
aspects of thermodynamics, fluid mechanics and heat transfer, and then goes on
to discuss energy storage technologies, environmental aspects of TES, energy
and exergy analyses, and practical applications. Furthermore, this book provides
coverage of the theoretical, experimental and numerical techniques employed in
the field of thermal storage. Numerous case studies and illustrative examples are
included throughout. Some of the unique features of this book include: * State-ofthe art descriptions of many facets of TES systems and applications * In-depth
coverage of exergy analysis and thermodynamic optimization of TES systems *
Extensive new material on TES technologies, including advances due to
innovations in sensible- and latent-energy storage * Key chapters on
environmental issues, sustainable development and energy savings * Extensive
coverage of practical aspects of the design, evaluation, selection and
implementation of TES systems * Wide coverage of TES-system modelling,
ranging in level from elementary to advanced * Abundant design examples, case
studies and references In short, this book forms a valuable reference resource for
practicing engineers and researchers, and a research-oriented text book for
advanced undergraduate and graduate students of various engineering
disciplines. Instructors will find that its breadth and structure make it an ideal core
text for TES and related courses.
Thermodynamic Analysis and Optimization of Geothermal Power Plants guides
researchers and engineers on the analysis and optimization of geothermal power
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plants through conventional and innovative methods. Coverage encompasses
the fundamentals, thermodynamic analysis, and optimization of geothermal
power plants. Advanced thermodynamic analysis tools such as exergy analysis,
thermoeconomic analysis, and several thermodynamic optimization methods are
covered in-depth for different configurations of geothermal power plants through
case studies. Interdisciplinary research with relevant economic and
environmental dimensions are addressed in many of the studies, along with
optimization studies aimed at better efficiency, lower cost and lower
environmental impact. Addresses the complexities of thermodynamic
assessment in almost all operational plant configurations, including solargeothermal and multi-generation power plants Includes an exemplary range of
case studies, from basic to integrated Provides modern optimization methods,
including entropy-based, exergoeconomic, artificial neural networks and multiobjective particle swarm Covers environmental impact considerations and
integration with renewable energy systems
The main scope of this study is to emphasize exergy efficiency in all fields of industry. The
chapters collected in the book are contributed by invited researchers with a long-standing
experience in different research areas. I hope that the material presented here is
understandable to a wide audience, not only energy engineers but also scientists from various
disciplines. The book contains seven chapters in three sections: (1) "General Information about
Exergy," (2) "Exergy Applications," and (3) "Thermoeconomic Analysis." This book provides
detailed and up-to-date evaluations in different areas written by academics with experience in
their fields. It is anticipated that this book will make a scientific contribution to exergy workers,
researchers, academics, PhD students, and other scientists in both the present and the future.
Design of Thermal Energy Systems Pradip Majumdar, Northern Illinois University, USA A
comprehensive introduction to the design and analysis of thermal energy systems Design of
Thermal Energy Systems covers the fundamentals and applications in thermal energy systems
and components, including conventional power generation and cooling systems, renewable
energy systems, heat recovery systems, heat sinks and thermal management. Practical
examples are used throughout and are drawn from solar energy systems, fuel cell and battery
thermal management, electrical and electronics cooling, engine exhaust heat and emissions,
and manufacturing processes. Recent research topics such as steady and unsteady state
simulation and optimization methods are also included. Key features: Provides a
comprehensive introduction to the design and analysis of thermal energy systems, covering
fundamentals and applications. Includes a wide range of industrial application problems and
worked out example problems. Applies thermal analysis techniques to generate design
specification and ratings. Demonstrates how to design thermal systems and components to
meet engineering specifications. Considers alternative options and allows for the estimation of
cost and feasibility of thermal systems. Accompanied by a website including software for
design and analysis, a solutions manual, and presentation files with PowerPoint slides. The
book is essential reading for: practicing engineers in energy and power industries; consulting
engineers in mechanical, electrical and chemical engineering; and senior undergraduate and
graduate engineering students.
Although the exergy method has been featured as the subject of many publishing papers in
scientific and engineering journals and at conferences, very few comprehensive books on this
subject have been published so far. Practical Approach to Exergy and Thermoeconomic
Analyses of Industrial Processes details the exergetic and thermoeconomic analyses of
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industrial processes using Aspen Plus and a novel Microsoft Excel Application developed by
the authors which can be applied to industrial processes across the board. Employing a
practical approach to an innovative and complex energy process, every chapter contains
extensive explanations of a complex and real case and numerous examples whose solution
demonstrates the application of theory to a wide range of real and practical problems.
Illustrations, tables and graphs support and illustrate the new methodology to build a deep
understanding of the real employment of the fuel used and the cost formation and increase
inside the process. Practical Approach to Exergy and Thermoeconomic Analyses of Industrial
Processes provides users, students and practitioners of process analysis, power plant design
and fuel use optimization, with a broad introduction and approach to computer aided process
optimization. It also serves as a comprehensive guide to the operational application of the
MHBT to real cases analysis.
A comprehensive assessment of the methodologies of thermodynamic optimization, exergy
analysis and thermoeconomics, and their application to the design of efficient and
environmentally sound energy systems. The chapters are organized in a sequence that begins
with pure thermodynamics and progresses towards the blending of thermodynamics with other
disciplines, such as heat transfer and cost accounting. Three methods of analysis stand out:
entropy generation minimization, exergy (or availability) analysis, and thermoeconomics. The
book reviews current directions in a field that is both extremely important and intellectually
alive. Additionally, new directions for research on thermodynamics and optimization are
revealed.
This book illustrates the editors' application of a scientific principle, the second law of
thermodynamics, for aerospace engineering. It discusses how they applied this law to advance
aerospace systems analysis and design optimization. It also discusses their research program
which incorporates a systematic theoretical basis for constructing the proper formulas
quantifying exergy balance, development of new computational capabilities for calculating
exergy destruction, and exploration of novel approaches for system-level design. Topics
include: identification of the upper limits on engineering system performance using the second
law of thermodynamics; design methodology integration with tools developed in CFD and
MDA/MDO; application of exergy methods to all levels of flight vehicle design; and, future
directions, including constructal theory, quantum thermodynamics, and numerical methods in
light of the second law
Improve and optimize efficiency of HVAC and related energy systems from an exergy
perspective. From fundamentals to advanced applications, Exergy Analysis of Heating, Air
Conditioning, and Refrigeration provides readers with a clear and concise description of exergy
analysis and its many uses. Focusing on the application of exergy methods to the primary
technologies for heating, refrigerating, and air conditioning, Ibrahim Dincer and Marc A. Rosen
demonstrate exactly how exergy can help improve and optimize efficiency, environmental
performance, and cost-effectiveness. The book also discusses the analysis tools available, and
includes many comprehensive case studies on current and emerging systems and
technologies for real-world examples. From introducing exergy and thermodynamic
fundamentals to presenting the use of exergy methods for heating, refrigeration, and air
conditioning systems, this book equips any researcher or practicing engineer with the tools
needed to learn and master the application of exergy analysis to these systems. Explains the
fundamentals of energy/exergy for practitioners/researchers in HVAC&R fields for improving
efficiency Covers environmental assessments and economic evaluations for a well-rounded
approach to the subject Includes comprehensive case studies on both current and emerging
systems/technologies Provides examples from a range of applications – from basic HVAC&R
to more diverse processes such as industrial heating/cooling, cogeneration and trigeneration,
and thermal storage
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