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Modeling and Optimization of Solar
Thermal Systems: Emerging Research and
Opportunities - Jagadish, 2020-11-27
In recent years, scientists and researchers have
been continually searching for efficient and
effective ways to harness solar energy for heat
and power production. The development of solar
technologies and thermal systems are a
prevalent area of study, as they represent a vital
step in fully optimizing the potential of solar
energy. Unfortunately, research is still lacking
on the development and application of these
solar thermal systems. Modeling and
Optimization of Solar Thermal Systems:
Emerging Research and Opportunities provides
emerging research exploring the theoretical and
practical aspects of optimizing the performance
of solar thermal technologies using multicriteria
decision-making techniques. Featuring coverage
on a broad range of topics such as parabolic
trough collectors, hybrid solar energy, and
thermal technology, this book is ideally designed
for practitioners, engineers, academicians,
researchers, students, industry professionals,
and educators seeking current research on
modern modeling methods of solar thermal
systems.
Modeling of Photovoltaic Systems Using
MATLAB - Tamer Khatib 2016-07-12
Modeling of PHOTOVOLTAIC SYSTEMS Using
MATLAB® Provides simplified MATLAB® codes
for analysis of photovoltaic systems, describes
the model of the whole photovoltaic power
system, and shows readers how to build these
modeling-a-pv-diesel-battery-power-system-an-optimal

models line by line. This book presents
simplified coded models for photovoltaic (PV)based systems using MATLAB® to help readers
understand the dynamic behavior of these
systems. Through the use of MATLAB®, the
reader has the ability to modify system
configuration, parameters, and optimization
criteria. Topics covered include energy sources,
storage, and power electronic devices. The book
contains six chapters that cover systems’
components from the solar source to the end
user. Chapter 1 discusses modeling of the solar
source, and Chapter 2 discusses modeling of the
PV source. Chapter 3 focuses on modeling of PV
systems’ power electronic features and auxiliary
power sources. Modeling of PV systems’ energy
flow is examined in Chapter 4, while Chapter 5
discusses PV systems in electrical power
systems. Chapter 6 presents an application of PV
system models in systems’ size optimization.
Common control methodologies applied to these
systems are also modeled in this book. Covers
the basic models of the whole PV power system,
enabling the reader modify the models to
provide different sizing and control
methodologies Examines auxiliary components
to PV systems, including wind turbines, diesel
generators, and pumps Contains examples,
drills, and codes Modeling of Photovoltaic
Systems Using MATLAB®: Simplified Green
Codes is a reference for researchers, students,
and engineers who work in the field of
renewable energy, and specifically in PV
systems.
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Transportation, Logistics, and Supply Chain
Management in Home Healthcare: Emerging
Research and Opportunities - Euchi, Jalel
2019-09-27
With advancing technology and the digitization
of the modern era, businesses are required to
adopt the latest innovations computer science
and information technology have to offer. The
field of home healthcare must utilize the finest
available operations management systems in
order to remain relevant in a globalized world
while also providing the best treatment possible
to its patients. Transportation, Logistics, and
Supply Chain Management in Home Healthcare:
Emerging Research and Opportunities is an
essential reference source that provides
theoretical and empirical research on logistics
management and transportation and scheduling
routing and their applications in home
healthcare and logistics. While highlighting
topics such as hybrid energy, scheduling
optimization, and forecasting techniques, this
book is ideally designed for outpatient doctors
and nurses, transportation professionals,
logisticians, home healthcare managers,
computer scientists, logistic engineers, health
practitioners, academicians, researchers, and
students.
Hybrid Power - Yatish T. Shah 2021-02-19
Hybrid energy systems integrate multiple
sources of power generation, storage, and
transport mechanisms and can facilitate
increased usage of cleaner, renewable, and more
efficient energy sources. Hybrid Power:
Generation, Storage, and Grids discusses hybrid
energy systems from fundamentals through
applications and discusses generation, storage,
and grids. Highlights fundamentals and
applications of hybrid energy storage Discusses
use in hybrid and electric vehicles and home
energy needs Discusses issues related to hybrid
renewable energy systems connected to the
utility grid Describes the usefulness of hybrid
microgrids and various forms of off-grid energy
such as mini-grids, nanogrids, and stand-alone
systems Covers the use of hybrid renewable
energy systems for rural electrification around
the world Discusses various forms and
applications of hybrid energy systems, hybrid
energy storage, hybrid microgrids, and hybrid
off-grid energy systems Details simulation and
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optimization of hybrid renewable energy systems
This book is aimed at advanced students and
researchers in academia, government, and
industry, seeking a comprehensive overview of
the basics, technologies, and applications of
hybrid energy systems.
Proceedings of the 2nd International Conference
on Electronic Engineering and Renewable
Energy Systems - Bekkay Hajji 2020-08-14
This book includes papers presented at the
Second International Conference on Electronic
Engineering and Renewable Energy (ICEERE
2020), which focus on the application of artificial
intelligence techniques, emerging technology
and the Internet of things in electrical and
renewable energy systems, including hybrid
systems, micro-grids, networking, smart health
applications, smart grid, mechatronics and
electric vehicles. It particularly focuses on new
renewable energy technologies for agricultural
and rural areas to promote the development of
the Euro-Mediterranean region. Given its scope,
the book is of interest to graduate students,
researchers and practicing engineers working in
the fields of electronic engineering and
renewable energy.
Hybrid Energy System Models - Asmae Berrada
2020-11-21
Hybrid Energy System Models presents a
number of techniques to model a large variety of
hybrid energy systems in all aspects of sizing,
design, operation, economic dispatch,
optimization and control. The book's authors
present a number of new methods to model
hybrid energy systems and several renewable
energy systems, including photovoltaic, solar
plus wind and hydropower, energy storage, and
combined heat and power systems. With critical
modeling examples, global case studies and
techno-economic modeling integrated in every
chapter, this book is essential to understanding
the development of affordable energy systems
globally, particularly from renewable resources.
With a detailed overview and a comparison of
hybrid energy systems used in different regions,
as well as innovative hybrid energy system
designs covered, this book is useful for
practicing power and energy engineers needing
answers for what factors to consider when
modeling a hybrid energy system and what tools
are available to model hybrid systems. Combines
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research on several renewable energy systems,
energy storage, and combined heat and power
systems into a single informative resource on
hybrid energy systems Includes significant
global case studies of current and novel
modeling techniques for comparison Covers
numerical simulations of hybrid systems energy
modeling and applications
Mathematical Modeling, Computational
Intelligence Techniques and Renewable Energy Manoj Sahni 2021-02-28
This book presents new knowledge and recent
developments in all aspects of computational
techniques, mathematical modeling, energy
systems, applications of fuzzy sets and
intelligent computing. The book is a collection of
best selected research papers presented at the
International Conference on “Mathematical
Modeling, Computational Intelligence
Techniques and Renewable Energy,” organized
by the Department of Mathematics, Pandit
Deendayal Petroleum University, in association
with Forum for Interdisciplinary Mathematics,
Institution of Engineers (IEI) – Gujarat and
Computer Society of India (CSI) – Ahmedabad.
The book provides innovative works of
researchers, academicians and students in the
area of interdisciplinary mathematics, statistics,
computational intelligence and renewable
energy.
Modelling and Optimization of Photovoltaic
Cells, Modules, and Systems - Carlos David
Rodríguez Gallegos 2021
This book presents a study to determine the
current limitations in the area of Photovoltaics
(PV) as a source of renewable energy and
proposes strategies to overcome them by
applying optimization approaches in three main
areas, namely related to photovoltaic solar cells,
modules, and systems. These include grid
metallization design of Si-based solar cells and
modules; cost-effectiveness analysis between Sibased monofacial and bifacial grid-connected PV
systems; optimal diesel replacement strategy for
the progressive introduction of PV and batteries;
dispatch strategy optimization for PV hybrid
systems in real time. The novelty of the work
presented in this book is of high interest to the
scientific community but also to the PV
manufacturers, installation companies, and
investors.
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Optimal Design and Retrofit of Energy
Efficient Buildings, Communities, and
Urban Centers - Moncef Krarti 2018-03-27
Optimal Design and Retrofit of Energy Efficient
Buildings, Communities, and Urban Centers
presents current techniques and technologies
for energy efficiency in buildings. Cases
introduce and demonstrate applications in both
the design of new buildings and retrofit of
existing structures. The book begins with an
introduction that includes energy consumption
statistics, building energy efficiency codes, and
standards and labels from around the world. It
then highlights the need for integrated and
comprehensive energy analysis approaches.
Subsequent sections present an overview of
advanced energy efficiency technologies for
buildings, including dynamic insulation
materials, phase change materials, LED lighting
and daylight controls, Life Cycle Analysis, and
more. This book provides researchers and
professionals with a coherent set of tools and
techniques for enhancing energy efficiency in
new and existing buildings. The case studies
presented help practitioners implement the
techniques and technologies in their own
projects. Introduces a holistic analysis approach
to energy efficiency for buildings using the
concept of energy productivity Provides
coverage of individual buildings, communities
and urban centers Includes both the design of
new buildings and retrofitting of existing
structures to improve energy efficiency
Describes state-of-the-art energy efficiency
technologies Presents several cases studies and
examples that illustrate the analysis techniques
and impact of energy efficiency technologies and
controls
Fundamental and Advanced Topics in Wind
Power - Rupp Carriveau 2011-07-05
As the fastest growing source of energy in the
world, wind has a very important role to play in
the global energy mix. This text covers a
spectrum of leading edge topics critical to the
rapidly evolving wind power industry. The
reader is introduced to the fundamentals of wind
energy aerodynamics; then essential structural,
mechanical, and electrical subjects are
discussed. The book is composed of three
sections that include the Aerodynamics and
Environmental Loading of Wind Turbines,
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Structural and Electromechanical Elements of
Wind Power Conversion, and Wind Turbine
Control and System Integration. In addition to
the fundamental rudiments illustrated, the
reader will be exposed to specialized applied and
advanced topics including magnetic suspension
bearing systems, structural health monitoring,
and the optimized integration of wind power into
micro and smart grids.
Advances in Energy Technology - Sadhan
Mahapatra 2020-11-16
This book presents best selected papers
presented at the International Conference on
Advances in Energy Technology (ICAET 2020)
organized by Gandhi Institute for Education and
Technology (GIET), Bhubaneswar, India, during
17–18 January 2020. The proceeding targets the
current research works that may lead to
sustainable development of new products and
techniques. Carefully reviewed works from the
submission are selected to include in the book. It
is broadly having four divisions based on the
tracks – energy systems, energy technology,
green technology, and renewal energy.
Emphasis is mainly given on inclusion of original
research works within the scope.
Renewable Energy Systems - Ahmad Taher Azar
2021-09-09
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
modeling-a-pv-diesel-battery-power-system-an-optimal

scientific issues for researchers in renewable
energy Discusses many multidisciplinary
applications with new fundamentals, modeling,
analysis, design, realization and experimental
results Includes new circuits and systems,
helping researchers solve many nonlinear
problems
Stand-Alone and Hybrid Wind Energy
Systems - J K Kaldellis 2010-07-27
Wind power is fast becoming one of the leading
renewable energy sources worldwide, not only
from large scale wind farms but also from the
increasing penetration of stand-alone and hybrid
wind energy systems. These systems are
primarily of benefit in small-scale applications,
especially where there is no connection to a
central electricity network, and where there are
limited conventional fuel resources but available
renewable energy resources. By applying
appropriate planning, systems selection and
sizing, including the integration of energy
storage devices to mitigate variable energy
generation patterns, theses systems can supply
secure reliable and economic power to remote
locations and distributed micro-grids. Standalone and hybrid wind energy systems is a
synthesis of the most recent knowledge and
experience on wind-based hybrid renewable
energy systems, comprehensively covering the
scientific, technical and socio-economic issues
involved in the application of these systems. Part
one presents an overview of the fundamental
science and engineering of stand-alone and
hybrid wind energy systems and energy storage
technology, including design and performance
optimisation methods and feasibility assessment
for these systems. Part two initially reviews the
design, development, operation and optimisation
of stand-alone and hybrid wind energy systems –
including wind-diesel, wind -photovoltaic (PV),
wind-hydrogen, and wind-hydropower energy
systems – before moving on to examine
applicable energy storage technology, including
electro-chemical, flywheel (kinetic) and
compressed air energy storage technologies.
Finally, Part three assesses the integration of
stand-alone and hybrid wind energy systems and
energy technology into remote micro-grids and
buildings, and their application for desalination
systems. With its distinguished editor and
international team of contributors, Stand-alone
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and hybrid wind energy systems is a standard
reference for all renewable energy professionals,
consultants, researchers and academics from
post-graduate level up. Provides an overview of
the fundamental science and engineering of
stand-alone hybrid and wind energy systems,
including design and performance optimisation
methods Reviews the development and operation
of stand-alone and hybrid wind energy systems
Assesses the integration of stand-alone and
hybrid wind energy systems and energy storage
technology into remote micro-grids and
buildings, and their application for desalination
systems
Community Energy Networks With Storage Kaveh Rajab Khalilpour 2016-05-26
This book addresses the problem of building an
optimal community energy network in a
decentralized distributed energy context. The
book introduces a few novel modeling
frameworks to assist a single customer or a
community of multiple end-user customers in
building their optimal electricity system/network
and operating their own local energy system.
The content of the book is suitable for students,
academics and industrial practitioners studying
or working in the area of energy management
and smart grid energy networks.
Digital Technologies and Applications - Saad
Motahhir 2021-06-26
This book gathers selected research papers
presented at the First International Conference
on Digital Technologies and Applications (ICDTA
21), held at Sidi Mohamed Ben Abdellah
University, Fez, Morocco, on 29–30 January
2021. highlighting the latest innovations in
digital technologies as: artificial intelligence,
Internet of things, embedded systems, network
technology, information processing, and their
applications in several areas such as hybrid
vehicles, renewable energy, robotic, and
COVID-19. The respective papers encourage and
inspire researchers, industry professionals, and
policymakers to put these methods into practice.
Research Anthology on Clean Energy
Management and Solutions - Management
Association, Information Resources 2021-06-25
Energy usage and consumption continue to rise
globally each year, with the most efficient and
cost-effective energy sources causing huge
impacts to the environment. In an effort to
modeling-a-pv-diesel-battery-power-system-an-optimal

mitigate harmful effects to the environment,
implementing clean energy resources and
utilizing green energy management strategies
have become worldwide initiatives, with many
countries from all regions quickly becoming
leaders in renewable energy usage. Still, not
every energy resource is without flaws.
Researchers must develop effective and low-cost
strategies for clean energy in order to find the
balance between production and consumption.
The Research Anthology on Clean Energy
Management and Solutions provides in-depth
research that explores strategies and techniques
used in the energy production field to optimize
energy efficiency in order to maintain clean and
safe use while delivering ample energy
coverage. The anthology also seeks solutions to
energy that have not yet been optimized or are
still produced in a way that is harmful to the
environment. Covering topics such as hydrogen
fuel cells, renewable energy, solar power, solar
systems, cost savings, and climate protection,
this text is essential for electrical engineers,
nuclear engineers, environmentalists, managers,
policymakers, government officials,
professionals in the energy industry,
researchers, academicians, and students looking
for the latest research on clean energy
management.
Modeling and Simulation of Smart Grid
Integrated with Hybrid Renewable Energy
Systems - Mohamed Abdelaziz Mohamed
2017-08-03
This book presents a comprehensive definition of
smart grids and their benefits, and compares
smart and traditional grids. It also introduces a
design methodology for stand-alone hybrid
renewable energy system with and without
applying the smart grid concepts for comparison
purposes. It discusses using renewable energy
power plants to feed loads in remote areas as
well as in central power plants connected to
electric utilities. Smart grid concepts used in the
design of the hybrid renewable power systems
can reduce the size of components, which can be
translated to a reduction in the cost of generated
energy. The proposed hybrid renewable energy
system includes wind, photovoltaic, battery, and
diesel, and is used initially to feed certain loads,
covering the load required completely. The book
introduces a novel methodology taking the smart
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grid concept into account by dividing the loads
into high and low priority parts. The high
priority part should be supplied at any generated
conditions. However, the low priority loads can
be shifted to the time when the generated
energy from renewable energy sources is
greater than the high priority loads
requirements. The results show that the use of
this smart grid concept reduces the component
size and the cost of generated energy compared
to that without dividing the loads. The book also
describes the use of smart optimization
techniques like particle swarm optimization
(PSO) and genetic algorithm (GA) to optimally
design the hybrid renewable energy system. This
book provides an excellent background to
renewable energy sources, optimal sizing and
locating of hybrid renewable energy sources, the
best optimization methodologies for sizing and
designing the components of hybrid renewable
energy systems, and offers insights into using
smart grid concepts in the system’s design and
sizing. It also helps readers understand the
dispatch methodology and how to connect the
system’s different components, their modeling,
and the cost analysis of the system.
Clean Energy Opportunities in Tropical
Countries - Shaharin A. Sulaiman 2021-01-21
This book highlights the present scenario of
energy demand and power generation
technologies in tropical countries. The tropics
are well known to receive direct sunlight.
Furthermore, different than four-season
countries, tropical countries have a continuous
summer-like season, and therefore, they are rich
in clean energy sources, like solar and biomass.
Home to 40% of the world’s population, the
demand for energy in these countries keeps
increasing. With the present serious global
concern on the environment, the choice of power
generation is no doubt the cleanest possible
resources. This book delves into the opportunity
that various tropical countries have in pursuing
environmentally friendly power generation
systems.
Renewable Energy Optimization, Planning and
Control - Anita Khosla 2021-11-09
This book gathers selected high-quality research
papers presented at International Conference on
Renewable Technologies in Engineering (ICRTE
2021) organized by Manav Rachna International
modeling-a-pv-diesel-battery-power-system-an-optimal

Institute of Research & Studies, Faridabad,
Haryana, India, during 15–16 April 2021. The
book includes conference papers on the theme
“Computational Techniques for Renewable
Energy Optimization”, which aims to bring
together leading academic scientists,
researchers and research scholars to exchange
and share their experiences and research results
on all aspects of renewable energy integration,
planning, control and optimization. It also
provides a premier interdisciplinary platform for
researchers, practitioners and educators to
present and discuss the most recent innovations,
trends and concerns as well as practical
challenges encountered and solutions adopted in
the fields of renewable energy and resources.
Solar Energy Update - 1983-08
Wind and Solar Power Systems - Mukund R.
Patel 2021-03-24
This book provides technological and socioeconomic coverage of renewable energy. It
discusses wind power technologies, solar
photovoltaic technologies, large-scale energy
storage technologies, and ancillary power
systems. In this new edition, the book addresses
advancements that have been made in
renewable energy: grid-connected power plants,
power electronics converters, and multi-phase
conversion systems. The text has been revised to
include up-to-date material, statistics, and
current technology trends. Three new chapters
have been added to cover turbine generators, AC
and DC wind systems, and recent advances solar
power conversion. Discusses additional
renewable energy sources, such as ocean,
special turbines, etc. Covers system integration
for solar and wind energy Presents emerging DC
wind systems Includes coverage on turbine
generators Updated sections on solar power
conversion It offers students, practicing
engineers, and researchers a comprehensive
look at wind and solar power technologies. It is
designed as a reference and can serve as a
textbook for senior undergraduates in a onesemester course on renewable power or energy
systems.
Optimization of Photovoltaic Power Systems
- Djamila Rekioua 2012-01-03
Photovoltaic generation is one of the cleanest
forms of energy conversion available. One of the
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advantages offered by solar energy is its
potential to provide sustainable electricity in
areas not served by the conventional power grid.
Optimisation of Photovoltaic Power Systems
details explicit modelling, control and
optimisation of the most popular stand-alone
applications such as pumping, power supply, and
desalination. Each section is concluded by an
example using the MATLAB® and Simulink®
packages to help the reader understand and
evaluate the performance of different
photovoltaic systems. Optimisation of
Photovoltaic Power Systems provides engineers,
graduate and postgraduate students with the
means to understand, assess and develop their
own photovoltaic systems. As such, it is an
essential tool for all those wishing to specialise
in stand-alone photovoltaic systems.
Optimisation of Photovoltaic Power Systems
aims to enable all researchers in the field of
electrical engineering to thoroughly understand
the concepts of photovoltaic systems; find
solutions to their problems; and choose the
appropriate mathematical model for optimising
photovoltaic energy.
Renewable Energy - Mansour Al Qubeissi
2020-09-09
The demand for secure, affordable and clean
energy is a priority call to humanity. Challenges
associated with conventional energy resources,
such as depletion of fossil fuels, high costs and
associated greenhouse gas emissions, have
stimulated interests in renewable energy
resources. For instance, there have been clear
gaps and rushed thoughts about replacing fossilfuel driven engines with electric vehicles without
long-term plans for energy security and
recycling approaches. This book aims to provide
a clear vision to scientists, industrialists and
policy makers on renewable energy resources,
predicted challenges and emerging applications.
It can be used to help produce new technologies
for sustainable, connected and harvested
energy. A clear response to economic growth
and clean environment demands is also
illustrated.
Microgrids - Sanjeevikumar Padmanaban
2020-11-24
Microgrids offers a complete discussion and
details about microgrids and their applications,
including modeling of AC/DC and hybrid grids in
modeling-a-pv-diesel-battery-power-system-an-optimal

a tied mode with simulation for the solar
systems, wind turbines, biomass and fuel cells,
and deployment issues. The data
communications and control mechanism
implementations are analyzed for proper
coordination of the AC/DC microgrid. The
various real-time applications and future
development of the microgrid are also discussed
in this book, with MATLAB®-based simulations
and results. This book: Discusses the
fundamentals of microgrids, the components of
microgrids, the modeling of renewable energy
sources, and the implementation of microgrids.
Explores AC and DC microgrid modeling with
real-time examples. Examines the effective
extraction of energy from renewable energy
sources. Covers analysis of data communications
and control-mechanism implementations.
Includes HOMER/MATLAB®-based simulations
and results on microgrids. This book would be a
welcome addition to the libraries of researchers,
senior undergraduate students, and graduate
students in power and electrical engineering,
especially those working with smart and
microgrids.
Artificial Intelligence in Renewable Energetic
Systems - Mustapha Hatti 2018-03-12
This book includes the latest research presented
at the International Conference on Artificial
Intelligence in Renewable Energetic Systems
held in Tipaza, Algeria on October 22–24, 2017.
The development of renewable energy at low
cost must necessarily involve the intelligent
optimization of energy flows and the intelligent
balancing of production, consumption and
energy storage. Intelligence is distributed at all
levels and allows information to be processed to
optimize energy flows according to constraints.
This thematic is shaping the outlines of future
economies of and offers the possibility of
transforming society. Taking advantage of the
growing power of the microprocessor makes the
complexity of renewable energy systems
accessible, especially since the algorithms of
artificial intelligence make it possible to take
relevant decisions or even reveal unsuspected
trends in the management and optimization of
renewable energy flows. The book enables those
working on energy systems and those dealing
with models of artificial intelligence to combine
their knowledge and their intellectual potential
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for the benefit of the scientific community and
humanity.
Optimization Methods Applied to Power
Systems - Francisco G. Montoya 2019-07-26
This book presents an interesting sample of the
latest advances in optimization techniques
applied to electrical power engineering. It
covers a variety of topics from various fields,
ranging from classical optimization such as
Linear and Nonlinear Programming and Integer
and Mixed-Integer Programming to the most
modern methods based on bio-inspired
metaheuristics. The featured papers invite
readers to delve further into emerging
optimization techniques and their real
application to case studies such as conventional
and renewable energy generation, distributed
generation, transport and distribution of
electrical energy, electrical machines and power
electronics, network optimization, intelligent
systems, advances in electric mobility, etc.
Hybrid Renewable Energy Systems and
Microgrids - Ersan Kabalci 2020-11-21
Hybrid Renewable Energy Systems and
Microgrids covers the modeling and analysis for
each type of integrated and operational hybrid
energy system. Looking at the fundamentals for
conventional energy systems, decentralized
generation systems, RES technologies and
hybrid integration of RES power plants, the most
important contribution this book makes is
combining emerging energy systems that
improve micro and smart grid systems and their
components. Sections cover traditional system
characteristics, features, challenges and benefits
of hybrid energy systems over the conventional
power grid, the deployment of emerging power
electronic technologies, and up-to-date
electronic devices and systems, including AC
and DC waveforms. Conventional, emerging and
hierarchical control methods and technologies
applied in microgrid operations are covered to
give researchers and practitioners the
information needed to ensure reliability,
resilience and flexibility of implemented hybrid
energy systems. Presents detailed contents on
emerging power networks provided by
decentralized and distributed generation
approaches Covers driving factors, photovoltaic
based power plant modeling and planning
studies Introduces hierarchical control methods
modeling-a-pv-diesel-battery-power-system-an-optimal

and technologies applied in microgrid operations
to ensure reliability, resilience and flexibility of
hybrid energy systems
Design and Performance Optimization of
Renewable Energy Systems - Mamdouh Assad
2021-01-12
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 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
Electrifying sub-Saharan Africa. The use of PVdiesel hybrid systems in rural areas - Dennis
Thiel 2015-09-17
Research Paper (undergraduate) from the year
2014 in the subject Engineering - Power
Engineering, grade: A, University of Cape Town
(Energy Research Center), language: English,
abstract: The main objective of this paper is to
analyse if a small scale PV-Diesel hybrid systems
can be a feasible solution for electrification of a
rural village in Sub-Saharan Africa. The main
question is, if the hybrid system which covers a
peak demand of 30 kWp can compete
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economically and technically with the traditional
diesel power generators. In a first step the
current situation of rural electrification in SubSahara Africa will be reviewed and different
solutions for current electrification efforts will
be analysed. Furthermore, recommendations
from available case studies and literature on
optimal design of hybrid systems will be
considered. In a final step a simulation, by using
HOMER simulation software, will compare a
diesel generator solution against a PV-diesel
hybrid solution regarding initial investment cost,
levelized cost of electricity (LCOE), return on
investment and payback.
Hybrid Renewable Energy Systems - Djamila
Rekioua 2019-11-27
This book discusses the supervision of hybrid
systems and presents models for control,
optimization and storage. It provides a guide for
practitioners as well as graduate and
postgraduate students and researchers in both
renewable energy and modern power systems,
enabling them to quickly gain an understanding
of stand-alone and grid-connected hybrid
renewable systems. The book is accompanied by
an online MATLAB package, which offers
examples of each application to help readers
understand and evaluate the performance of the
various hybrid renewable systems cited. With a
focus on the different configurations of hybrid
renewable energy systems, it offers those
involved in the field of renewable energy
solutions vital insights into the control,
optimization and supervision strategies for the
different renewable energy systems.
Selected Papers from IEEE ICKII 2019 - Teen-Hang Meen 2020-12-02
This book, entitled “Selected papers from IEEE
ICKII 2019”, selected 13 excellent papers from
the 260 papers presented in the IEEE
International Conference on Knowledge
Innovation and Invention (IEEE ICKII) 2019 on
energies. The 2nd IEEE ICKII 2019 was held in
Seoul, South Korea, 12–15 July, 2019, and
provided a unified communication platform for
research on information technology, innovation
design, communication science and engineering,
industrial design, creative design, applied
mathematics, computer science, electrical and
electronic engineering, mechanical and
automation engineering, green technology and
modeling-a-pv-diesel-battery-power-system-an-optimal

architecture engineering, material science, and
other related fields. The ICKII conference
enables interdisciplinary collaboration of science
and engineering technologists in the academic
and industrial fields, as well as international
networking. This book is a collection of 13
research papers. The fields included are as
follows: energy fundamentals, energy sources
and energy carriers, energy exploration,
intermediate and final energy use, energy
conversion systems, and energy research and
development. The main goals of this book are to
encourage scientists to publish their
experimental and theoretical results in as much
detail as possible, and to discover new scientific
knowledge relevant to the topics of energies.
Hybrid Electric Power Systems - Ashish Agrawal
2007
"The need for energy-efficient and reliable
electric power in remote arctic communities of
Alaska is a driving force for research in this
work. Increasing oil prices, high transportation
costs for fuels, and new environmental standards
have forced many utilities to explore hybrid
energy systems in an attempt to reduce the cost
of electricity (COE). This research involves the
development of a stand-alone hybrid power
system model using MATLAB® Simulink® for
synthesizing the power system data and
performing the economic and environmental
analysis of remote arctic power systems. The
hybrid model consists of diesel electric
generators (DEGs), a battery bank, a
photovoltaic (PV) array, and wind turbine
generators (WTGs). The economic part of the
model is used to study the sensitivity analysis of
fuel cost and the investment rate on the COE,
the life cycle cost (LCC) of the system, and the
payback time of the system. The environmental
part of the model calculates the level of various
pollutants including carbon dioxide (CO2),
nitrogen oxides (NOx), and the particulate
matter (PM10). The environmental analyses part
of the model also calculates the avoided cost of
various pollutants. The developed model was
used to study the economics and environmental
impacts of a stand-alone DEG system installed at
the University of Alaska Fairbanks Energy
Center, the wind-diesel-battery hybrid power
system installed at Wales Village, Alaska, and
the PV-diesel-battery hybrid power system
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installed at Lime Village, Alaska. The model was
also used to predict the performance of a
designed PV-wind-diesel-battery system for
Kongiganak Village. The results obtained from
the Simulink® model were in close agreement
with those predicted by the Hybrid Optimization
Model for Electric Renewables (HOMER)
software developed at National Renewable
Energy Laboratory (NREL)"--P. iii.
Renewable Energy for Sustainable Growth
Assessment - Nayan Kumar 2022-04-05
RENEWABLE ENERGY FOR SUSTAINABLE
GROWTH ASSESSMENT Written and edited by
a team of experts in the field, this collection of
papers reflects the most up-to-date and
comprehensive current state of renewable
energy for sustainable growth assessment and
provides practical solutions for engineers and
scientists. Renewable energy resources (RERs)
are gaining more attention in academia and
industry as one of the preferred choices of
sustainable energy conversion. Due to global
energy demand, environmental impacts,
economic needs and social issues, RERs are
encouraged and even funded by many
governments around the world. Today,
researchers are facing numerous challenges as
this field emerges and develops, but, at the same
time, new opportunities are waiting for RERs
utilization in sustainable development all over
the globe. Efficient energy conversion of solar,
wind, biomass, fuel cells, and other techniques
are gaining more popularity and are the future
of energy. The present book cross-pollinates
recent advances in the study of renewable
energy for sustainable growth. Various
applications of RERs, modeling and performance
analysis, grid integration, soft computing,
optimization, artificial intelligence (AI) as well as
machine and deep learning aspects of RERs are
extensively covered. Whether for the veteran
engineer or scientist, the student, or a manager
or other technician working in the field, this
volume is a must-have for any library. This
outstanding new volume Assesses the current
and future need for energy on a global scale and
reviews the role of renewable energy Includes
multiple chapters on biomass and bioenergy Also
includes multiple chapters on solar energy and
PVs Also includes chapters on fuel cells, wind
power, and many other topics Covers the design
modeling-a-pv-diesel-battery-power-system-an-optimal

and implementation of power electronics for
energy systems Outlines best practices and the
state of the art for renewable energy with regard
to sustainability Audience: Engineers, scientists,
technicians, managers, students, and faculty
working in the field of renewable energy,
sustainability and power system
Solar Power and Energy Storage Systems Hee-Je Kim 2019-03-04
Extensive study of solar energy is increasing as
fast as the threat of global warming is getting
serious. Solar energy is considered the best
source of renewable energy because it is clean
and unlimited. Solar radiation can be harnessed
and converted into different forms of energy that
does not pollute the environment. In order to
transform solar radiation, we need collectors of
sunlight, such as solar cells. The main
challenges are energy security, the increasing
prices of carbon-based energy sources, and
global warming. We cannot use sunlight during
the night, so an energy storage system (ESS) is
necessary. The best ESS is one with high power
and high energy density. This book introduces
the basic concepts of an ESS. Written by Prof.
Hee-Je Kim, who leads an interdisciplinary team
at the Pusan National University, this book
compiles and details the cutting-edge research
that is revolutionizing solar energy by improving
its efficiency and storage techniques through the
development of engineered sunlight. It discusses
the fabrication and commercialization of nextgeneration solar cells such as dye-synthesized,
quantum-dot, and perovskite solar cells, besides
describing the high-energy and power-densityflexible supercapacitor for a hybrid ESS, as well
as the dual active bridge (DAB), DC/DC
converter, MPPT, PV inverter, and remote
control by a smartphone with a novel algorithm
for a power-conditioning system.
Emerging Electronics and Automation Peter Han Joo Chong 2022-11-09
This book constitutes peer-reviewed proceedings
of the International Conference on Emerging
Electronics and Automation (E2A) 2021. The
book presents new ideas, research findings, and
novel techniques in the fields of sensors and
instrumentation, automation and control,
artificial intelligence, MEMS sensors, soft
computing, signal processing, and
communication. It includes contributions
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received from both academia and industry. The
proceedings will be helpful for beginners as well
as advanced researchers in the area of
automation and other allied fields.
Artificial Intelligence and Renewables Towards
an Energy Transition - Mustapha Hatti
2020-12-17
This proceedings book emphasizes adopting
artificial intelligence-based and sustainable
energy efficiency integrated with clear
objectives, to involve researchers, students, and
specialists in their development and
implementation adequately in achieving
objectives. The integration of artificial
intelligence into renewable energetic systems
would allow the rapid development of a
knowledge-based economy suitable to the
energy transition, while fully integrating the
renewables into the global economy. This is how
artificial intelligence has hand in by
conceptualizing this transition and above all by
saving time. The knowledge economy is valuated
within the smart cities, which are fast becoming
the favorite places where the energy transition
will take place efficiently and intelligently by
implementing integrated approaches to energy
saving and energy supply and integrated urban
approaches that go beyond individual
interventions in buildings or transport modes
using information and communication
technologies.
Wind Solar Hybrid Renewable Energy
System - Kenneth Eloghene Okedu 2020-02-26
This book provides a platform for scientists and
engineers to comprehend the technologies of
solar wind hybrid renewable energy systems and
their applications. It describes the
thermodynamic analysis of wind energy systems,
and advanced monitoring, modeling, simulation,
and control of wind turbines. Based on recent
hybrid technologies considering wind and solar
energy systems, this book also covers modeling,
design, and optimization of wind solar energy
systems in conjunction with grid-connected
distribution energy management systems
comprising wind photovoltaic (PV) models. In
addition, solar thermochemical fuel generation
topology and evaluation of PV wind hybrid
energy for a small island are also included in this
book. Since energy storage plays a vital role in
renewable energy systems, another salient part
modeling-a-pv-diesel-battery-power-system-an-optimal

of this book addresses the methodology for
sizing hybrid battery-backed power generation
systems in off-grid connected locations.
Furthermore, the book proposes solutions for
sustainable rural development via passive solar
housing schemes, and the impacts of renewable
energies in general, considering social,
economic, and environmental factors. Because
this book proposes solutions based on recent
challenges in the area of hybrid renewable
technologies, it is hoped that it will serve as a
useful reference to readers who would like to be
acquainted with new strategies of control and
advanced technology regarding wind solar
hybrid systems
Fossil Fuel and the Environment - Shahriar
Khan 2012-03-14
The world today is at crossroads in terms of
energy, as fossil fuel continues to shape global
geopolitics. Alternative energy has become
rapidly feasible, with thousands of wind-turbines
emerging in the landscapes of the US and
Europe. Solar energy and bio-fuels have found
similarly wide applications. This book is a
compilation of 13 chapters. The topics move
mostly seamlessly from fuel combustion and
coexistencewith renewable energy, to the
environment, and finally to the economics of
energy, and food security. The research and
vision defines much of the range of our scientific
knowledge on the subject and is a driving force
for the future. Whether feasible or futuristic, this
book is a great read for researchers,
practitioners, or just about anyone with an
enquiring mind on this subject.
Science and Technology for Sustainable
Development - Ray 2006-05-09
This Book aims at strengthening the scientific
basis for sustainable development. Scientists are
improving their understanding about Nature.
Technologists are harnessing the potential and
resources for economic growth. Scientists,
through increased research, can provide
efficient techniques for supporting the prudent
management of the environment. The uses of
remote sensing techniques, efficient materials,
application of polymer technology, alternative
energy forms, etc., are other topics of
discussions included in the book.
Renewable Power for Sustainable Growth - Atif
Iqbal 2021-04-20
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This book is a collection of papers presented at
the International Conference on Renewable
Power (ICRP 2020), held during 13–14 July 2020
in Rajouri, Jammu, India. The book covers
different topics of renewable energy sources in
modern power systems. The book focusses on
smart grid technologies and applications,
renewable power systems including solar PV,
solar thermal, wind, power generation,
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transmission and distribution, transportation
electrification and automotive technologies,
power electronics and applications in renewable
power system, energy management and control
system, energy storage in modern power system,
active distribution network, artificial intelligence
in renewable power systems, and cyber-physical
systems and Internet of things in smart grid and
renewable power.
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