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Energy geostructures are a tremendous innovation in the
field of foundation engineering and are spreading rapidly
throughout the world. They allow the procurement of a
renewable and clean source of energy which can be
used for heating and cooling buildings. This technology
couples the structural role of geostructures with the
energy supply, using the principle of shallow geothermal
energy. This book provides a sound basis in the
challenging area of energy geostructures. The objective
of this book is to supply the reader with an exhaustive
overview on the most up-to-date and available
knowledge of these structures. It details the procedures
that are currently being applied in the regions where
geostructures are being implemented. The book is
divided into three parts, each of which is divided into
chapters, and is written by the brightest engineers and
researchers in the field. After an introduction to the
technology as well as to the main effects induced by
temperature variation on the geostructures, Part 1 is
devoted to the physical modeling of energy
geostructures, including in situ investigations, centrifuge
testing and small-scale experiments. The second part
includes numerical simulation results of energy piles,
tunnels and bridge foundations, while also considering
the implementation of such structures in different climatic
areas. The final part concerns practical engineering
aspects, from the delivery of energy geostructures
through the development of design tools for their
Page 1/25

File Type PDF Analysis And Design Of Energy
Systems Hodge
geotechnical dimensioning. The book concludes with a
real case study. Contents Part 1. Physical Modeling of
Energy Piles at Different Scales 1. Soil Response under
Thermomechanical Conditions Imposed by Energy
Geostructures, Alice Di Donna and Lyesse Laloui. 2. Fullscale In Situ Testing of Energy Piles, Thomas Mimouni
and Lyesse Laloui. 3. Observed Response of Energy
Geostructures, Peter Bourne-Webb. 4. Behavior of HeatExchanger Piles from Physical Modeling, Anh Minh
Tang, Jean-Michel Pereira, Ghazi Hassen and Neda
Yavari. 5. Centrifuge Modeling of Energy Foundations,
John S. McCartney. Part 2. Numerical Modeling of
Energy Geostructures 6. Alternative Uses of HeatExchanger Geostructures, Fabrice Dupray, Thomas
Mimouni and Lyesse Laloui. 7. Numerical Analysis of the
Bearing Capacity of Thermoactive Piles Under Cyclic
Axial Loading, Maria E. Suryatriyastuti, Hussein Mroueh ,
Sébastien Burlon and Julien Habert. 8. Energy
Geostructures in Unsaturated Soils, John S. McCartney,
Charles J.R. Coccia , Nahed Alsherif and Melissa A.
Stewart. 9. Energy Geostructures in Cooling-Dominated
Climates, Ghassan Anis Akrouch, Marcelo Sanchez and
Jean-Louis Briaud. 10. Impact of Transient Heat
Diffusion of a Thermoactive Pile on the Surrounding Soil,
Maria E. Suryatriyastuti, Hussein Mroueh and Sébastien
Burlon. 11. Ground-Source Bridge Deck De-icing
Systems Using Energy Foundations, C. Guney Olgun
and G. Allen Bowers. Part 3. Engineering Practice 12.
Delivery of Energy Geostructures, Peter Bourne-Webb
with contributions from Tony Amis, Jean-Baptiste
Bernard, Wolf Friedemann, Nico Von Der Hude, Norbert
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Pralle, Veli Matti Uotinen and Bernhard Widerin. 13.
Thermo-Pile: A Numerical Tool for the Design of Energy
Piles, Thomas Mimouni and Lyesse Laloui. 14. A Case
Study: The Dock Midfield of Zurich Airport, Daniel
Pahud. About the Authors Lyesse Laloui is Chair
Professor, Head of the Soil Mechanics, Geoengineering
and CO2 storage Laboratory and Director of Civil
Engineering at the Swiss Federal Institute of Technology
(EPFL) in Lausanne, Switzerland. Alice Di Donna is a
researcher at the Laboratory of Soil Mechanics at the
Swiss Federal Institute of Technology (EPFL) in
Lausanne, Switzerland.
Analysis and Design of Energy Systems is a readable,
self-contained (data, properties), computer based and
applications oriented book. It includes a large number of
realistic examples and problems, with an emphasis on
problem formulation and solution, not programming, and
on component details. KEY TOPICS: Topics are
developed from the basics; the contents are useful and
practical; first-order details are provided; and problem
solution tactics and strategies are discussed. This edition
includes MathCad as the arithmetic engine, and Math
Cad worksheets are included for every procedure in the
book. MARKET: Useful for practicing engineers as a
reference book, particularly for reference for piping
systems, pumps, and heat exchangers.
Energy costs impact the profitability of virtually all
industrial processes. Stressing how plants use power,
and how that power is actually generated, this book
provides a clear and simple way to understand the
energy usage in various processes, as well as methods
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for optimizing these processes using practical hands-on
simulations and a unique approach that details solved
problems utilizing actual plant data. Invaluable
information offers a complete energy-saving approach
essential for both the chemical and mechanical
engineering curricula, as well as for practicing engineers.
Model a Thermal System without Lengthy Hand
Calculations Before components are purchased and a
thermal energy system is built, the effective engineer
must first solve the equations representing the
mathematical model of the system. Having a working
mathematical model based on physics and equipment
performance information is crucial to finding a system’s
operating point. Thermal Energy Systems: Design and
Analysis offers a fundamental working knowledge of the
analysis and design of thermal-fluid energy systems,
enabling users to effectively formulate, optimize, and test
their own design projects. Providing an understanding of
the basic concepts of simulation and optimization, and
introducing simulation and optimization techniques that
can be applied to a system model, this text covers the
basic foundations of thermal-fluid system analysis and
design. It addresses hydraulic systems, energy systems,
system simulation, and system optimization. In addition,
it incorporates both SI and English units, and builds
current state-of-the-art computer modeling skills
throughout the book. Topics covered include: Review of
thermal engineering concepts Engineering economics
principles Application of conservation and balance laws
Review of fluid flow fundamentals Minor losses Series
and parallel pipe networks Economic pipe diameter
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Pump performance and selection Cavitation Series and
parallel pump systems The affinity laws for pumps Heat
exchangers, LMTD, and e-NTU methods Regenerative
HX, condensers, evaporators, and boilers Double-pipe
heat exchangers Shell and tube heat exchangers Plate
and frame heat exchangers Cross-flow heat exchangers
Thermal energy system simulation Fitting component
performance data Optimization using Lagrange
multipliers Optimization using software Thermal Energy
Systems: Design and Analysis covers the concepts and
the skills needed to plan, model, create, test, and
optimize thermal systems; and to use computer
simulation software through its use of Engineering
Equation Solver (EES).
Nuclear Power Plant Design and Analysis Codes:
Development, Validation, and Application presents the
latest research on the most widely used nuclear codes
and the wealth of successful accomplishments which
have been achieved over the past decades by experts in
the field. Editors Wang, Li,Allison, and Hohorst and their
team of authors provide readers with a comprehensive
understanding of nuclear code development and how to
apply it to their work and research to make their energy
production more flexible, economical, reliable and safe.
Written in an accessible and practical way, each chapter
considers strengths and limitations, data availability
needs, verification and validation methodologies and
quality assurance guidelines to develop thorough and
robust models and simulation tools both inside and
outside a nuclear setting. This book benefits those
working in nuclear reactor physics and thermalPage 5/25
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hydraulics, as well as those involved in nuclear reactor
licensing. It also provides early career researchers with a
solid understanding of fundamental knowledge of
mainstream nuclear modelling codes, as well as the
more experienced engineers seeking advanced
information on the best solutions to suit their needs.
Captures important research conducted over last few
decades by experts and allows new researchers and
professionals to learn from the work of their
predecessors Presents the most recent updates and
developments, including the capabilities, limitations, and
future development needs of all codes Incudes
applications for each code to ensure readers have
complete knowledge to apply to their own setting.
An interdisciplinary introduction to key-concepts and
project applications of energy geostructures
This book provides key ideas for the design and analysis
of complex energy management systems (EMS) for
distributed power networks. Future distributed power
networks will have strong coupling with (electrified)
mobility and information-communication technology (ICT)
and this book addresses recent challenges for electric
vehicles in the EMS, and how to synthesize the
distributed power network using ICT. This book not only
describes theoretical developments but also shows many
applications using test beds and provides an overview of
cutting edge technologies by leading researchers in their
corresponding fields. Describes design and analysis of
energy management systems; Illustrates the synthesis of
distributed energy management systems based on
aggregation of local agents; Discusses dependability
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issues of the distributed EMS with emphasis on the
verification scheme based on remote-operational
hardware-in-the-loop (HIL) simulation and cybersecurity.
Net Zero Energy Buildings (NZEB): Concepts, Frameworks
and Roadmap for Project Analysis and Implementation
provides readers with the elements they need to understand,
combine and contextualize design decisions on Net Zero
Energy Buildings. The book is based on learned lessons from
NZEB design, construction, operation that are integrated to
bring the most relevant topics, such as multidisciplinarity,
climate sensitivity, comfort requirements, carbon footprints,
construction quality and evidence-based design. Chapters
introduce the context of high performance buildings, present
overviews of NZEB, cover the performance thresholds for
efficient buildings, cover materials, micro-grid and smart
grids, construction quality, performance monitoring, post
occupancy evaluation, and more. Offers a roadmap for
engaging in energy efficiency in high performance buildings
projects Combines solid grounding in core concepts, such as
energy efficiency, with a wider context that includes the
technical, socio-cultural and environmental dimensions
Covers key areas for decision-making Provides a logical
framework to analyze projects in the context of environmental
change Presents worldwide examples and cases for different
climates and societies
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
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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
Page 8/25

File Type PDF Analysis And Design Of Energy
Systems Hodge
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
Applied Data Analysis and Modeling for Energy Engineers
and Scientists fills an identified gap in engineering and
science education and practice for both students and
practitioners. It demonstrates how to apply concepts and
methods learned in disparate courses such as mathematical
modeling, probability,statistics, experimental design,
regression, model building, optimization, risk analysis and
decision-making to actual engineering processes and
systems. The text provides a formal structure that offers a
basic, broad and unified perspective,while imparting the
knowledge, skills and confidence to work in data analysis and
modeling. This volume uses numerous solved examples,
published case studies from the author’s own research, and
well-conceived problems in order to enhance comprehension
levels among readers and their understanding of the
“processes”along with the tools.
Now in its Third Edition, Alternative Energy Systems: Design
and Analysis with Induction Generators has been renamed
Modeling and Analysis with Induction Generators to convey
the book’s primary objective—to present the fundamentals of
and latest advances in the modeling and analysis of induction
generators. New to the Third Edition Revised equations and
mathematical modeling Addition of solved problems as well
as suggested problems at the end of each chapter New
modeling and simulation cases Mathematical modeling of the
Magnus turbine to be used with induction generators Detailed
comparison between the induction generators and their
competitors Modeling and Analysis with Induction Generators,
Third Edition aids in understanding the process of selfPage 9/25
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excitation, numerical analysis of stand-alone and multiple
induction generators, requirements for optimized laboratory
experimentation, application of modern vector control,
optimization of power transference, use of doubly fed
induction generators, computer-based simulations, and social
and economic impacts.
Thermal Energy Systems: Design and Analysis, Second
Edition presents basic concepts for simulation and
optimization, and introduces simulation and optimization
techniques for system modeling. This text addresses
engineering economy, optimization, hydraulic systems,
energy systems, and system simulation. Computer modeling
is presented, and a companion website provides specific
coverage of EES and Excel in thermal-fluid design. Assuming
prior coursework in basic thermodynamics and fluid
mechanics, this fully updated and improved text will guide
students in Mechanical and Chemical Engineering as they
apply their knowledge to systems analysis and design, and to
capstone design project work.
Analysis and Design of Energy GeostructuresTheoretical
Essentials and Practical ApplicationAcademic Press
Energy Storage in Energy Markets reviews the modeling,
design, analysis, optimization and impact of energy storage
systems in energy markets in a way that is ideal for an
audience of researchers and practitioners. The book provides
deep insights on potential benefits and revenues, economic
evaluation, investment challenges, risk analysis, technical
requirements, and the impacts of energy storage integration.
Heavily referenced and easily accessible to policymakers,
developers, engineer, researchers and students alike, this
comprehensive resource aims to fill the gap in the role of
energy storage in pool/local energy/ancillary service markets
and other multi-market commerce. Chapters elaborate on
energy market fundamentals, operations, energy storage
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fundamentals, components, and the role and impact of
storage systems on energy systems from different aspects,
such as environmental, technical and economics, the role of
storage devices in uncertainty handling in energy systems
and their contributions in resiliency and reliability
improvement. Provides integrated techno-economic analysis
of energy storage systems and the energy markets Reviews
impacts of electric vehicles as moving energy storage and
loads on the electricity market Analyzes the role and impact
of energy storage systems in the energy, ancillary, reserve
and regulatory multi-market business Applies advanced
methods to the economic integration of large-scale energy
storage systems Develops an evaluation framework for
energy market storage systems

Energy Harvesting Autonomous Sensor Systems:
Design, Analysis, and Practical Implementation provides
a wide range of coverage of various energy harvesting
techniques to enable the development of a truly selfautonomous and sustainable energy harvesting wireless
sensor network (EH-WSN). It supplies a practical
overview of the entire EH-WSN system from energy
source all the way to energy usage by wireless sensor
nodes/network. After an in-depth review of existing
energy harvesting research thus far, the book focuses
on: Outlines two wind energy harvesting (WEH)
approaches, one using a wind turbine generator and one
a piezoelectric wind energy harvester Covers thermal
energy harvesting (TEH) from ambient heat sources with
low temperature differences Presents two types of
piezoelectric-based vibration energy harvesting systems
to harvest impact or impulse forces from a human
pressing a button or switch action Examines hybrid
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energy harvesting approaches that augment the
reliability of the wireless sensor node’s operation
Discusses a hybrid wind and solar energy harvesting
scheme to simultaneously use both energy sources and
therefore extend the lifetime of the wireless sensor node
Explores a hybrid of indoor ambient light and TEH
scheme that uses only one power management circuit to
condition the combined output power harvested from
both energy sources Although the author focuses on
small-scale energy harvesting, the systems discussed
can be upsized to large-scale renewable energy
harvesting systems. The book goes beyond theory to
explore practical applications that not only solve real-life
energy issues but pave the way for future work in this
area.
Solar and wind energy systems have flourished
throughout the United States in the last few years as the
public calls for reduced dependence on foreign oil. This
has stimulated the growth of an industry that provides
wind and solar systems, and many small businesses
have sprung up to install these systems. Training
programs and courses are now ubiquitous as the
demand for designers and installers increases. This book
provides a resource for engineering students interested
in the design and operation of solar electric, solar
thermal, wind, and other renewable systems. While there
are many good reference books on power systems and
renewable energy, this book integrates the engineering
basics of existing power systems with design problems
and solutions using renewable energy sources. The
author includes chapters on concepts and background
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review. Details of photovoltaic and wind systems as
interconnected or stand-alone designs, estimating and
predicting energy production using industry distribution
functions and online programs, and concepts of
temperature coefficients, synchronization, power
conversion, and system protection are explained and
illustrated. The book is a very “hands-on” practical
guide, structured to motivate you to experience the
design and installation process.
Frequency Analysis of Vibration Energy Harvesting
Systems aims to present unique frequency response
methods for analyzing and improving vibration energy
harvesting systems. Vibration energy is usually
converted into heat energy, which is transferred to and
wasted in the environment. If this vibration energy can be
converted into useful electric energy, both the
performance and energy efficiency of machines,
vehicles, and structures will be improved, and new
opportunities will open up for powering electronic
devices. To make use of ambient vibration energy, an
effective analysis and design method is established and
developed in this book. The book covers a wide range of
frequency response analysis methods and includes
details of a variety of real-life applications. MATLAB
programming is introduced in the first two chapters and
used in selected methods throughout the book. Using the
methods studied, readers will learn how to analyze and
optimize the efficiency of vibration energy systems. This
book will be ideal for postgraduate students and
researchers in mechanical and energy engineering.
Covers a variety of frequency response analysis
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methods, including Fourier and Laplace transform,
transfer function, integration and state space for
piezoelectric and electromagnetic vibration energy
harvesting analysis Provides coverage of new and
traditional methods of analyzing and optimizing the
power and efficiency of vibration energy harvesting
systems, with MATLAB exercises provided throughout
Demonstrates a wide range of real-life applications, such
as ocean wave energy conversion, vehicle suspension
vibration energy harvesting, and more
Renewable Energy Systems: Modelling, Optimization
and Control aims to cross-pollinate recent advances in
the study of renewable energy control systems by
bringing together diverse scientific breakthroughs on the
modeling, control and optimization of renewable energy
systems by leading researchers. The book brings
together the most comprehensive collection of modeling,
control theorems and optimization techniques to help
solve many scientific issues for researchers in renewable
energy and control engineering. Many multidisciplinary
applications are discussed, including new fundamentals,
modeling, analysis, design, realization and experimental
results. The book also covers new circuits and systems
to help researchers solve many nonlinear problems. This
book fills the gaps between different interdisciplinary
applications, ranging from mathematical concepts,
modeling, and analysis, up to the realization and
experimental work. Covers modeling, control theorems
and optimization techniques which will solve many
scientific issues for researchers in renewable energy
Discusses many multidisciplinary applications with new
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fundamentals, modeling, analysis, design, realization
and experimental results Includes new circuits and
systems, helping researchers solve many nonlinear
problems
This book collects selected full papers presented at the
International Symposium on Energy Geotechnics 2018
(SEG-2018), held on 25th – 28th September 2018, at the
Swiss Federal Institute of Technology in Lausanne
(EPFL). It covers a wide range of topics in energy
geotechnics, including energy geostructures, energy
geostorage, thermo-hydro-chemo-mechanical behaviour
of geomaterials, unconventional resources, hydraulic
stimulation, induced seismicity, CO2 geological storage,
and nuclear waste disposal as well as topics such as
tower and offshore foundations. The book is intended for
postgraduate students, researchers and practitioners
working on geomechanics and geotechnical engineering
for energy-related applications.
As demonstrated by recent major blackouts, power grids
and their associated markets play a vital role in the
operation of our society. Understanding how electric
generation, transmission, and delivery systems interact
and operate is paramount to guaranteeing reliable
sources of electricity. Electric Energy Systems offers
highly comprehensive and detailed coverage of power
systems operations, uniquely integrating technical and
economic analyses. The book fully develops classical
subjects such as load flow, short-circuit analysis, and
economic dispatch within the context of the new
deregulated, competitive electricity markets. With
contributions from 24 internationally recognized
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specialists in power engineering, the text also presents a
wide range of advanced topics including harmonic load
flow, state estimation, and voltage and frequency control
as well as electromagnetic transients, fault analysis, and
angle stability. A well-needed and updated extension on
classical power systems analysis books, Electric Energy
Systems provides an in-depth analysis of the most
relevant issues affecting the blood-line of our society, the
generation and transmission systems for electric energy.
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.
Small Wind Turbines provides a thorough grounding in
analysing, designing, building, and installing a small wind
turbine. Small turbines are introduced by emphasising
their differences from large ones and nearly all the
analysis and design examples refer to small turbines.
The accompanying software includes MATLAB®
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programs for power production and starting performance,
as well as programs for detailed multi-objective
optimisation of blade design. A spreadsheet is also given
to help readers apply the simple load model of the IEC
standard for small wind turbine safety. Small Wind
Turbines represents the distilled outcome of over twenty
years experience in fundamental research, design and
installation, and field testing of small wind turbines. Small
Wind Turbines is a suitable reference for student projects
and detailed design studies, and also provides important
background material for engineers and others using
small wind turbines for remote power and distributed
generation applications.
The laws of thermodynamics—and their implications for
architecture—have not been fully integrated into
architectural design. Architecture and building science
too often remain constrained by linear concepts and
methodologies regarding energy that occlude significant
quantities and qualities of energy. The Hierarchy of
Energy in Architecture addresses this situation by
providing a clear overview of what energy is and what
architects can do with it. Building on the emergy method
pioneered by systems ecologist Howard T. Odum, the
authors situate the energy practices of architecture within
the hierarchies of energy and the thermodynamics of the
large, non-equilibrium, non-linear energy systems that
drive buildings, cities, the planet and universe. Part of
the PocketArchitecture series, the book is divided into a
fundamentals section, which introduces key topics and
the emergy methodology, and an applications section,
which features case studies applying emergy to various
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architectural systems. The book provides a concise but
rigorous exposure to the system boundaries of the
energy systems related to buildings and as such will
appeal to professional architects and architecture
students.
Pinch analysis and related techniques are the key to
design of inherently energy-efficient plants. This book
shows engineers how to understand and optimize energy
use in their processes, whether large or small. Energy
savings go straight to the bottom line as increased profit,
as well as reducing emissions. This is the key guide to
process integration for both experienced and newly
qualified engineers, as well as academics and students.
It begins with an introduction to the main concepts of
pinch analysis, the calculation of energy targets for a
given process, the pinch temperature and the golden
rules of pinch-based design to meet energy targets. The
book shows how to extract the stream data necessary for
a pinch analysis and describes the targeting process in
depth. Other essential details include the design of heat
exchanger networks, hot and cold utility systems, CHP
(combined heat and power), refrigeration and
optimization of system operating conditions. Many tips
and techniques for practical application are covered,
supported by several detailed case studies and other
examples covering a wide range of industries, including
buildings and other non-process situations. The only
dedicated pinch analysis and process integration guide,
fully revised and expanded supported by free
downloadable energy targeting software The perfect
guide and reference for chemical process, food and
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biochemical engineers, plant engineers and
professionals concerned with energy optimisation,
including building designers Covers the practical analysis
of both new and existing systems, with ful details of
industrial applications and case studies
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. This
new edition has been updated throughout and contains
additional content on energy transitions and
improvements in the treatment of several energy
systems analysis approaches. Featuring learning
objectives, further readings and practical exercises in
each chapter, Introduction to Energy Analysis will be
essential reading for upper-level undergraduate and
postgraduate students with a background in the natural
sciences and engineering. This book may also be useful
for professionals dealing with energy issues, as a first
introduction into the field.
Design, Analysis and Applications of Renewable Energy
Systems covers recent advancements in the study of
renewable energy control systems by bringing together
diverse scientific breakthroughs on the modeling, control
and optimization of renewable energy systems as
conveyed by leading energy systems engineering
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researchers. The book focuses on present novel
solutions for many problems in the field, covering
modeling, control theorems and the optimization
techniques that will help solve many scientific issues for
researchers. Multidisciplinary applications are also
discussed, along with their fundamentals, modeling,
analysis, design, realization and experimental results.
This book fills the gaps between different interdisciplinary
applications, ranging from mathematical concepts,
modeling, and analysis, up to the realization and
experimental work. Presents some of the latest
innovative approaches to renewable energy systems
from the point-of-view of dynamic modeling, system
analysis, optimization, control and circuit design Focuses
on advances related to optimization techniques for
renewable energy and forecasting using machine
learning methods Includes new circuits and systems,
helping researchers solve many nonlinear problems
"Institute of Electrical and Electronics Engineers."
Thermal Energy Storage Analyses and Designs
considers the significance of thermal energy storage
systems over other systems designed to handle large
quantities of energy, comparing storage technologies
and emphasizing the importance, advantages,
practicalities, and operation of thermal energy storage for
large quantities of energy production. Including chapters
on thermal storage system configuration, operation, and
delivery processes, in particular the flow distribution, flow
arrangement, and control for the thermal charge and
discharge processes for single or multiple thermal
storage containers, the book is a useful reference for
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engineers who design, install, or maintain storage
systems. Includes computer code for thermal storage
analysis, including code flow charts Contains a database
of material properties relevant to storage Provides
example cases of input and output data for the code
This book provides energy efficiency quantitative
analysis and optimal methods for discrete manufacturing
systems from the perspective of global optimization. In
order to analyze and optimize energy efficiency for
discrete manufacturing systems, it uses real-time access
to energy consumption information and models of the
energy consumption, and constructs an energy efficiency
quantitative index system. Based on the rough set and
analytic hierarchy process, it also proposes a principal
component quantitative analysis and a combined energy
efficiency quantitative analysis. In turn, the book
addresses the design and development of quantitative
analysis systems. To save energy consumption on the
basis of energy efficiency analysis, it presents several
optimal control strategies, including one for singlemachine equipment, an integrated approach based on
RWA-MOPSO, and one for production energy efficiency
based on a teaching and learning optimal algorithm.
Given its scope, the book offers a valuable guide for
students, teachers, engineers and researchers in the
field of discrete manufacturing systems.
Passive solar design techniques are becoming
increasingly important in building design. This design
reference book takes the building engineer or physicist
step-by-step through the thermal analysis and design of
passive solar buildings. In particular it emphasises two
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important topics: the maximum utilization of available
solar energy and thermal storage, and the sizing of an
appropriate auxiliary heating/cooling system in
conjunction with good thermal control. Thermal Analysis
and Design of Passive Solar Buildings is an important
contribution towards the optimization of buildings as
systems that act as natural filters between the indoor and
outdoor environments, while maximizing the utilization of
solar energy. As such it will be an essential source of
information to engineers, architects, HVAC engineers
and building physicists.
The most important environmental challenge today's
society is facing is to reduce the effects of CO2
emissions and global warming. Such an ambitious
challenge can only be achieved through a holistic
approach, capable of tackling the problem from a
multidisciplinary point of view. One of the core
technologies called to play a critical role in this approach
is the use of energy storage systems. These systems
enable, among other things, the balancing of the
stochastic behavior of Renewable Sources and
Distributed Generation in modern Energy Systems; the
efficient supply of industrial and consumer loads; the
development of efficient and clean transport; and the
development of Nearly-Zero Energy Buildings (nZEB)
and intelligent cities. Hybrid Energy Storage Systems
(HESS) consist of two (or more) storage devices with
complementary key characteristics, that are able to
behave jointly with better performance than any of the
technologies considered individually. Recent
developments in storage device technologies, interface
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systems, control and monitoring techniques, or
visualization and information technologies have driven
the implementation of HESS in many industrial,
commercial and domestic applications. This Special
Issue focuses on the analysis, design and
implementation of hybrid energy storage systems across
a broad spectrum, encompassing different storage
technologies (including electrochemical, capacitive,
mechanical or mechanical storage devices), engineering
branches (power electronics and control strategies;
energy engineering; energy engineering; chemistry;
modelling, simulation and emulation techniques; data
analysis and algorithms; social and economic analysis;
intelligent and Internet-of-Things (IoT) systems; and so
on.), applications (energy systems, renewable energy
generation, industrial applications, transportation,
Uninterruptible Power Supplies (UPS) and critical load
supply, etc.) and evaluation and performance (size and
weight benefits, efficiency and power loss, economic
analysis, environmental costs, etc.).
Updated to include 17 computer programs, this text
combines the concepts of fluid mechanics, heat transfer
and thermodynamics, and shows how to apply them in
designing or in analyzing a wide range of energy system
components.
The analysis of energy systems is of paramount
importance in modern societies, since it is fundamental
to guarantee a sustainable economic development. It
combines technical and economic research with a
specific focus on quantitative modelling, in order to
optimize the modalities of energy demand and supply
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globally. The book covers major advanced topics related
to the analysis of energy by considering different
aspects, namely management, planning and policies.
The most recent trends, such as smart grids, transition
from fossil fuels to renewables based energy systems
and distributed generation, are also discussed in this
book. Intended to be a collection of various contributions
from experts all around the world, it includes latest
research results, innovations and methodologies about
the analysis of energy systems. The book also focuses
to contribute to the current debate related to the
evolution of energy systems, by discussing in an open
way the pro’s and con’s without any pre-constitute point
of view. Title is aimed to be a reference for the academic
community, students and professionals with a wider
interdisciplinary background. Key Features: Presents
integration of renewable sources with conventional
energy systems. Topic is addressed from a
multidisciplinary point of view, i.e. economy, technical,
modelling, planning. Investigates management and
planning aspects of future energy supplies.
Multidimensional nature of energy systems is highlighted
and discussed. Contributes towards implementing policy
measures to reduce primary energy consumptions and
carbon footprint.
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,
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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
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
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