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Nanomaterials For Energy Conversion And Storage - Wang Dunwei
2017-11-10
The use of nanomaterials in energy conversion and storage represents an
opportunity to improve the performance, density and ease of
transportation in renewable resources. This book looks at the most
recent research on the topic, with particular focus on artificial
photosynthesis and lithium-ion batteries as the most promising
technologies to date. Research on the broad subject of energy conversion
and storage calls for expertise from a wide range of backgrounds, from
the most fundamental perspectives of the key catalytic processes at the
molecular level to device scale engineering and optimization. Although
the nature of the processes dictates that electrochemistry is a primary
characterization tool, due attention is given to advanced techniques such
as synchrotron studies in operando. These studies look at the gap
between the performance of current technology and what is needed for
the future, for example how to improve on the lithium-ion battery and to
go beyond its capabilities. Suitable for students and practitioners in the
chemical, electrochemical, and environmental sciences, Nanomaterials
for Energy Conversion and Storage provides the information needed to
find scalable, economically viable and safe solutions for sustainable
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energy. Contents: The Principle of Photoelectrochemical Water Splitting
(Peiyan Ma and Dunwei Wang)Semiconducting Photocatalysis for Solar
Hydrogen Conversion (Shaohua Shen and Jie Chen)Visible-Light-Driven
Photocatalysis (Qingzhe Zhang, Yanlong Liu, Zhenhe Xu, Yue Zhao,
Mohamed Chaker and Dongling Ma)Metal-Nitride Nanostructures:
Emerging Catalysts for Artificial Photosynthesis (Md Golam Kibria,
Bandar AlOtaibi and Zetian Mi)Surface Engineering of Semiconductors
for Photoelectrochemical Water Splitting (Gongming Wang, Yi Yang and
Yat Li)Photoanodic and Photocathodic Materials Applied for FreeRunning Solar Water Splitting Devices (Miao Zhong, Hiroyuki Kaneko,
Taro Yamada and Kazunari Domen)Electrocatalytic Processes in Energy
Technologies (Yang Huang, Min Zeng, Qiufang Gong and Yanguang
Li)Soft X-Ray Spectroscopy on Photocatalysis (Yi-Sheng Liu, Cheng-Hao
Chuang and Jinghua Guo)Photoelectrochemical Tools for the Assessment
of Energy Conversion Devices (Isaac Herraiz-Cardona and Sixto
Gimenez)Fundamentals of Rechargable Batteries and Electrochemical
Potentials of Electrode Materials (Chaofeng Liu and Guozhong
Cao)Revitalized Interest in Vanadium Pentoxide as Cathode Material for
Alkali-Ion Batteries (Yanwei Li, Jinhuan Yao, Robert C Massé, Evan
Uchaker and Guozhong Cao)Tin-Based Compounds as Anode Materials
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for Lithium-Ion Storage (Ming Zhang and Guozhong Cao)Beyond Li-Ion:
Electrode Materials for Sodium- and Magnesium-Ion Batteries (Robert
Massé, Evan Uchaker and Guozhong Cao)Nanomaterials and
Nanostructures for Regulating Ions and Electron Transport in Advanced
Energy Storage Devices (Yu Wang and Wei-Hong Zhong) Readership:
Students, researchers and practitioners in the chemical, electrochemical,
and environmental sciences. Keywords: Nanomaterials;Lithium-Ion
Batteries;Electrochemistry;Energy Conversion;Energy Storage;Artificial
PhotosynthesisReview:0
Functional Fillers and Nanoscale Minerals - Jon J. Kellar 2006
Mineral additives are widespread in industrial manufacturing processes.
So-called mineral fillers are used to extend raw materials and cut costs.
Recently minerals and associated inorganics have frequently been used
for their functionality and other mineral-specific qualities. The
emergence of nanoscale minerals parallels the global pursuit of
nanotechnology. The use of these minerals plays an important role in
low-cost, high-performance application of nanotechnology. This 21chapter compilation is for mineral suppliers, industrial users of mineral
fillers, and those concerned with new trends in mineral processing and
nanotechnology. Contributions by leading international researchers
highlight the emerging markets and applications of functional fillers and
nanoscale minerals.
Preparation, Characterization, Properties, and Application of
Nanofluid - I. M. Mahbubul 2018-09-20
Preparation, Characterization, Properties and Application of Nanofluid
begins with an introduction of colloidal systems and their relation to
nanofluid. Special emphasis on the preparation of stable nanofluid and
the impact of ultrasonication power on nanofluid preparation is also
included, as are characterization and stability measurement techniques.
Other topics of note in the book include the thermophysical properties of
nanofluids as thermal conductivity, viscosity, and density and specific
heat, including the figure of merit of properties. In addition, different
parameters, like particle type, size, concentration, liquid type and
temperature are discussed based on experimental results, along with a
thermal-properties-of-carbon-black-aqueous-nanofluids-for

variety of other important topics. The available model and correlations
used for nanofluid property calculation are also included. Provides
readers with tactics on nanofluid preparation methods, including how to
improve their stability Explores the effect of preparation method and
stability on thermophysical and rheological properties of nanofluids
Assesses the available model and correlations used for nanofluid
property calculation
Nanofluid Flow in Porous Media - Mohsen Sheikholeslami Kandelousi
2020-08-19
Studies of fluid flow and heat transfer in a porous medium have been the
subject of continuous interest for the past several decades because of the
wide range of applications, such as geothermal systems, drying
technologies, production of thermal isolators, control of pollutant spread
in groundwater, insulation of buildings, solar power collectors, design of
nuclear reactors, and compact heat exchangers, etc. There are several
models for simulating porous media such as the Darcy model, Non-Darcy
model, and non-equilibrium model. In porous media applications, such as
the environmental impact of buried nuclear heat-generating waste,
chemical reactors, thermal energy transport/storage systems, the cooling
of electronic devices, etc., a temperature discrepancy between the solid
matrix and the saturating fluid has been observed and recognized.
Carbon-Containing Polymer Composites - Mostafizur Rahaman
2018-10-05
This book discusses the methods synthesizing various carbon materials,
like graphite, carbon blacks, carbon fibers, carbon nanotubes, and
graphene. It also details different functionalization and modification
processes used to improve the properties of these materials and
composites. From a geometrical–structural point of view, it examines
different properties of the composites, such as mechanical, electrical,
dielectric, thermal, rheological, morphological, spectroscopic, electronic,
optical, and toxic, and describes the effects of carbon types and their
geometrical structure on the properties and applications of composites.
Solar Engineering of Thermal Processes, Photovoltaics and Wind - John
A. Duffie 2020-03-24
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The bible of solar engineering that translates solar energy theory to
practice, revised and updated The updated Fifth Edition of Solar
Engineering of Thermal Processes, Photovoltaics and Wind contains the
fundamentals of solar energy and explains how we get energy from the
sun. The authors—noted experts on the topic—provide an introduction to
the technologies that harvest, store, and deliver solar energy, such as
photovoltaics, solar heaters, and cells. The book also explores the
applications of solar technologies and shows how they are applied in
various sectors of the marketplace. The revised Fifth Edition offers
guidance for using two key engineering software applications,
Engineering Equation Solver (EES) and System Advisor Model (SAM).
These applications aid in solving complex equations quickly and help
with performing long-term or annual simulations. The new edition
includes all-new examples, performance data, and photos of current solar
energy applications. In addition, the chapter on concentrating solar
power is updated and expanded. The practice problems in the Appendix
are also updated, and instructors have access to an updated print
Solutions Manual. This important book: • Covers all aspects of solar
engineering from basic theory to the design of solar technology • Offers
in-depth guidance and demonstrations of Engineering Equation Solver
(EES) and System Advisor Model (SAM) software • Contains all-new
examples, performance data, and photos of solar energy systems today •
Includes updated simulation problems and a solutions manual for
instructors Written for students and practicing professionals in power
and energy industries as well as those in research and government labs,
Solar Engineering of Thermal Processes, Fifth Edition continues to be
the leading solar engineering text and reference.
Nanoparticle Heat Transfer and Fluid Flow - W. J. Minkowycz 2016-04-19
Featuring contributions by leading researchers in the field, Nanoparticle
Heat Transfer and Fluid Flow explores heat transfer and fluid flow
processes in nanomaterials and nanofluids, which are becoming
increasingly important across the engineering disciplines. The book
covers a wide range, from biomedical and energy conversion applications
to materials properties, and addresses aspects that are essential for
thermal-properties-of-carbon-black-aqueous-nanofluids-for

further progress in the field, including numerical quantification,
modeling, simulation, and presentation. Topics include: A broad review
of nanofluid applications, including industrial heat transfer, biomedical
engineering, electronics, energy conversion, membrane filtration, and
automotive An overview of thermofluids and their importance in
biomedical applications and heat-transfer enhancement A deeper look at
biomedical applications such as nanoparticle hyperthermia treatments
for cancers Issues in energy conversion from dispersed forms to more
concentrated and utilizable forms Issues in nanofluid properties, which
are less predictable and less repeatable than those of other media that
participate in fluid flow and heat transfer Advances in computational
fluid dynamic (CFD) modeling of membrane filtration at the microscale
The role of nanofluids as a coolant in microchannel heat transfer for the
thermal management of electronic equipment The potential
enhancement of natural convection due to nanoparticles Examining key
topics and applications in nanoscale heat transfer and fluid flow, this
comprehensive book presents the current state of the art and a view of
the future. It offers a valuable resource for experts as well as newcomers
interested in developing innovative modeling and numerical simulation in
this growing field.
Nanofluids and Their Engineering Applications - K.R.V. Subramanian
2019-06-18
Nanofluids are solid-liquid composite material consisting of solid
nanoparticles suspended in liquid with enhanced thermal properties.
This book introduces basic fluid mechanics, conduction and convection in
fluids, along with nanomaterials for nanofluids, property
characterization, and outline applications of nanofluids in solar
technology, machining and other special applications. Recent
experiments on nanofluids have indicated significant increase in thermal
conductivity compared with liquids without nanoparticles or larger
particles, strong temperature dependence of thermal conductivity, and
significant increase in critical heat flux in boiling heat transfer, all of
which are covered in the book. Key Features Exclusive title focusing on
niche engineering applications of nanofluids Contains high technical
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content especially in the areas of magnetic nanofluids and dilute oxide
based nanofluids Feature examples from research applications such as
solar technology and heat pipes Addresses heat transfer and
thermodynamic features such as efficiency and work with mathematical
rigor Focused in content with precise technical definitions and treatment
Computational Methods and Experimental Measurements XV - G. M.
Carlomagno 2011
Containing edited versions of most of the papers presented at the
Fifteenth International Conference on Computational Methods and
Experimental Measurements, this book reviews the latest work on these
two approaches, and the interaction between them.
Advances in Microfluidics and Nanofluids - S. M. Sohel Murshed
2021-07-07
Microfluidics and nanofluids are rapidly growing technologies of
tremendous potential and benefits. This book features a spectrum of
topics on these emerging technologies that include microfluidic
applications, mass production of chips, flow sensing approaches,
fabrication of microfluidic channels using the micromilling process,
application of micromixers for wastewater treatment and life cycle
assessment, solar thermal conversion of plasmonic nanofluids, and liquid
cooling, as well as carbon capture utilization and storage using
nanocomposite and nanofluids. The book is intended to provide useful
information and guidance to a wide variety of people including students,
researchers, engineers, and manufacturers who are involved or
interested in these technologies.
Thermoplasmonics - Guillaume Baffou 2017-10-19
Plasmonics is an important branch of optics concerned with the
interaction of metals with light. Under appropriate illumination, metal
nanoparticles can exhibit enhanced light absorption, becoming
nanosources of heat that can be precisely controlled. This book provides
an overview of the exciting new field of thermoplasmonics and a detailed
discussion of its theoretical underpinning in nanophotonics. This topic
has developed rapidly in the last decade, and is now a highly-active area
of research due to countless applications in nanoengineering and
thermal-properties-of-carbon-black-aqueous-nanofluids-for

nanomedicine. These important applications include photothermal
cancer therapy, drug and gene delivery, nanochemistry and
photothermal imaging. This timely and self-contained text is suited to all
researchers and graduate students working in plasmonics, nano-optics
and thermal-induced processes at the nanoscale.
Nanolubricants - Jean Michel Martin 2008-04-30
The technology involved in lubrication by nanoparticles is a rapidly
developing scientific area and one that has been watched with interest
for the past ten years. Nanolubrication offers a solution to many
problems associated with traditional lubricants that contain sulphur and
phosphorus; and though for some time the production of nanoparticles
was restricted by the technologies available, today synthesis methods
have been improved to such a level that it is possible to produce large
quantities relatively cheaply and efficiently. Nanolubricants develops a
new concept of lubrication, based on these nanoparticles, and along with
the authors’ own research it synthesises the information available on the
topic of nanolubrication from existing literature and presents it in a
concise form. Describes the many advantages and potential applications
of nanotechnology in the tribological field. Offers a full review of the
state-of-the-art as well as much original research that is yet unpublished.
Includes sections on boundary lubrication by colloïdal systems,
nanolubricants made of metal dichalcogenides, carbon-based
nanolubricants, overbased detergent salts, nanolubricants made of
metals and boron-based solid nanolubricants and lubrication additives.
Authored by highly regarded experts in the field with contributions from
leading international academics. Nanolubricants will appeal to
postgraduate students, academics and researchers in mechanical
engineering, chemical engineering and materials science. It should also
be of interest to practising engineers with petroleum companies and
mechanical manufacturers.
Nanotechnology - Rakesh K. Sindhu 2021-05-28
This book gives a summary of the rapidly growing field of
nanotechnology and includes materials and technologies that help in
developing particles of various sizes, which can be utilized in different
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areas of research. It discusses the role of nanotechnology in different
aspects, such as healthcare, especially in target-specific drug therapy for
managing a number of medical disorders; agriculture, for developing
smart field systems; and food industry, for improving and stabilizing the
quality, healthiness, and shelf life of food. Being multidisciplinary, this
book brings together the principles, theory, practices, and applications of
not only nanotechnology but also those of nanobiotechnology,
pharmaceuticals, food packaging, biosensors, and electronic devices. The
book will be an exhilarating read for advanced undergraduate- and
graduate-level students, general readers interested in nanotechnology,
and researchers in chemistry, biology, and engineering. The scope of the
book extends from basic research in physics, chemistry, and biology,
including computational work and simulations, through to the
development of new devices and technologies for applications in a wide
range of industrial sectors (including information technology, medicine,
manufacturing, high-performance materials, and energy and
environmental technologies). It covers organic, inorganic, and hybrid
materials and is an interdisciplinary book.
Advances in New Heat Transfer Fluids - Alina Adriana Minea
2017-03-16
Heat transfer enhancement has seen rapid development and widespread
use in both conventional and emerging technologies. Improvement of
heat transfer fluids requires a balance between experimental and
numerical work in nanofluids and new refrigerants. Recognizing the
uncertainties in development of new heat transfer fluids, Advances in
New Heat Transfer Fluids: From Numerical to Experimental Techniques
contains both theoretical and practical coverage.
Nanofluids for Heat and Mass Transfer - Bharat Bhanvase 2021-04-29
Nanofluids for Heat and Mass Transfer: Fundamentals, Sustainable
Manufacturing and Applications presents the latest on the performance
of nanofluids in heat transfer systems. Dr. Bharat Bhanvase investigates
characterization techniques and the various properties of nanofluids to
analyze their efficiency and abilities in a variety of settings. The book
moves through a presentation of the fundamentals of synthesis and
thermal-properties-of-carbon-black-aqueous-nanofluids-for

nanofluid characterization to various properties and applications. Aimed
at academics and researchers focused on heat transfer in energy and
engineering disciplines, this book considers sustainable manufacturing
processes within newer energy harvesting technologies to serve as an
authoritative and well-rounded reference. Highlights the major elements
of nanofluids as an energy harvesting fluid, including their preparation
methods, characterization techniques, properties and applications
Includes valuable findings and insights from numerical and
computational studies Provides nanofluid researchers with research
inspiration to discover new applications and further develop technologies
Nanofluid Heat and Mass Transfer in Engineering Problems Mohsen Sheikholeslami Kandelousi 2017-03-15
In the present book, nanofluid heat and mass transfer in engineering
problems are investigated. The use of additives in the base fluid like
water or ethylene glycol is one of the techniques applied to augment heat
transfer. Newly, innovative nanometer-sized particles have been
dispersed in the base fluid in heat transfer fluids. The fluids containing
the solid nanometer-sized particle dispersion are called "nanofluids." At
first, nanofluid heat and mass transfer over a stretching sheet are
provided with various boundary conditions. Problems faced for
simulating nanofluids are reported. Also, thermophysical properties of
various nanofluids are presented. Nanofluid flow and heat transfer in the
presence of magnetic field are investigated. Furthermore, applications
for electrical and biomedical engineering are provided. Besides,
applications of nanofluid in internal combustion engine are provided.
Proceedings of the 4th International Conference on Industrial
Engineering - Andrey A. Radionov 2018-12-07
This book highlights recent findings in industrial, manufacturing and
mechanical engineering, and provides an overview of the state of the art
in these fields, mainly in Russia and Eastern Europe. A broad range of
topics and issues in modern engineering are discussed, including the
dynamics of machines and working processes, friction, wear and
lubrication in machines, surface transport and technological machines,
manufacturing engineering of industrial facilities, materials engineering,
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metallurgy, control systems and their industrial applications, industrial
mechatronics, automation and robotics. The book gathers selected
papers presented at the 4th International Conference on Industrial
Engineering (ICIE), held in Moscow, Russia in May 2018. The authors
are experts in various fields of engineering, and all papers have been
carefully reviewed. Given its scope, the book will be of interest to a wide
readership, including mechanical and production engineers, lecturers in
engineering disciplines, and engineering graduates.
Technical Proceedings of the 2007 Cleantech Conference and Trade
Show - NanoScience & Technology Inst 2019-08-22
The Cleantech conference, which runs parallel with NSTI's Nanotech, is
designed to promote advancements in traditional technologies, emerging
technologies, and clean business practices, covering important
developments in renewable energy, clean technologies, business and
policy, bio-energy, and novel technologies, as well as environme
Rheology of Non-spherical Particle Suspensions - Francisco
Chinesta 2015-10-06
This book provides a review of the current understanding of the behavior
of non-spherical particle suspensions providing experimental results,
rheological models and numerical modeling. In recent years, new models
have been developed for suspension rheology and as a result applications
for nanocomposites have increased. The authors tackle issues within
experimental, model and numerical simulations of the behavior of
particle suspensions. Applications of non-spherical particle suspension
rheology are widespread and can be found in organic matrix composites,
nanocomposites, biocomposites, fiber-filled fresh concrete flow, blood
and biologic fluids. Understand how to model and predict the final
microstructure and properties of particle suspensions Explores nano,
micro, meso and macro scales Rheology, thermomechanical and
electromagnetic physics are discussed
Nanocolloids for Petroleum Engineering - Baghir A. Suleimanov
2022-08-02
Nanocolloids for Petroleum Engineering Enables readers to understand
nanocolloids in upstream operations in the oil industry from an applied
thermal-properties-of-carbon-black-aqueous-nanofluids-for

and theoretical point of view Nanocolloids for Petroleum Engineering
brings together the background, latest advances, and practical and
theoretical information about nanocolloids for petroleum engineering in
one comprehensive volume. The text is structured in such a way to allow
readers to easily distinguish key points and quickly gain the expertise
they need to become more effective in their respective disciplines. For
practical purposes and to aid in seamless reader comprehension,
experiences of service companies, general guidance, and problem solving
exercises are included throughout the text. The highly qualified authors
specifically present the subject as petroleum experts and use a niche
industry point of view, which means petroleum, reservoir, and drilling
engineers will be able to quickly understand and digest the information
contained within. Sample topics covered in the work include: A brief
introduction to and classification of colloid systems, describing the main
properties of nanocolloids crucial for practical application in petroleum
engineering Nanocolloids application in reservoir engineering and
development, illustrating reservoir conditions necessary for nanocolloids
formation Nanocolloid applications in production operations, including
the mechanism of nanoscale dispersion phase impact on physical
properties of conventional substances utilized in upstream processes
Nanocolloid application in Enhanced Oil Recovery (EOR) and the impact
of nanoparticles on conventional displacement agents Nanocolloids for
Petroleum Engineering serves as a comprehensive reference work and
standalone guide for petroleum engineers who are interested in gaining
knowledge surrounding nanocolloids and harnessing that knowledge to
aid in solving a wide variety of conventional challenges in the field.
Energy Technology 2018 - Ziqi Sun 2018-01-30
This collection focuses on energy efficient technologies including
innovative ore beneficiation, smelting technologies, recycling and waste
heat recovery. The volume also covers various technological aspects of
sustainable energy ecosystems, processes that improve energy
efficiency, reduce thermal emissions, and reduce carbon dioxide and
other greenhouse emissions. Papers addressing renewable energy
resources for metals and materials production, waste heat recovery and
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other industrial energy efficient technologies, new concepts or devices
for energy generation and conversion, energy efficiency improvement in
process engineering, sustainability and life cycle assessment of energy
systems, as well as the thermodynamics and modeling for sustainable
metallurgical processes are included. This volume also includes topics on
CO2 sequestration and reduction in greenhouse gas emissions from
process engineering, sustainable technologies in extractive metallurgy,
as well as the materials processing and manufacturing industries with
reduced energy consumption and CO2 emission. Contributions from all
areas of non-nuclear and non-traditional energy sources, such as solar,
wind, and biomass are also included in this volume.Papers from the
following symposia are presented in the book:Energy Technologies and
CO2 ManagementAdvanced Materials for Energy Conversion and
Storage Deriving Value from Challenging Waste Streams: Recycling and
Sustainability Joint SessionSolar Cell SiliconStored Renewable Energy in
Coal
Materials for Solar Energy Conversion - R. Rajasekar 2021-10-26
MATERIALS FOR SOLAR ENERGY CONVERSION This book provides
professionals and students with a resource on the basic principles and
applications of solar energy materials and processes, as well as
practicing engineers who want to understand how functional materials
operate in solar energy conversion systems. The demand for energy is
increasing daily, and the development of sustainable power generation is
a critical issue. In order to overcome the energy demand, power
generation through solar energy is booming. Many research works have
attempted to enhance the efficiency of collection and storage of solar
energy and, as a result, numerous advanced functional materials have
been developed for enhancing the performance of solar cells. This book
has compiled and broadly explores the latest developments of materials,
methods, and applications of solar energy. The book is divided into 2
parts, in which the first part deals with solar cell fundamentals and
emerging categories, and the latter part deals with materials, methods,
and applications in order to fill the gap between existing technologies
and practical requirements. The book presents detailed chapters
thermal-properties-of-carbon-black-aqueous-nanofluids-for

including organic, inorganic, coating materials, and collectors. The use of
modern computer simulation techniques, conversion and storage
processes are effectively covered. Topics such as nanostructured solar
cells, battery materials, etc. are included in this book as well. Audience
The book is aimed at researchers in materials science, chemistry,
physics, electrical and mechanical engineering working in the fields of
nanotechnology, photovoltaic device technology, and solar energy.
Heat Transfer Enhancement with Nanofluids - Vincenzo Bianco
2015-04-01
Nanofluids are gaining the attention of scientists and researchers around
the world. This new category of heat transfer medium improves the
thermal conductivity of fluid by suspending small solid particles within it
and offers the possibility of increased heat transfer in a variety of
applications. Bringing together expert contributions from across the
globe, Heat Transfer Enhancement with Nanofluids presents a complete
understanding of the application of nanofluids in a range of fields and
explains the main techniques used in the analysis of nanofuids flow and
heat transfer. Providing a rigorous framework to help readers develop
devices employing nanofluids, the book addresses basic topics that
include the analysis and measurements of thermophysical properties,
convection, and heat exchanger performance. It explores the issues of
convective instabilities, nanofluids in porous media, and entropy
generation in nanofluids. The book also contains the latest
advancements, innovations, methodologies, and research on the subject.
Presented in 16 chapters, the text: Discusses the possible mechanisms of
thermal conduction enhancement Reviews the results of a theoretical
analysis determining the anomalous enhancement of heat transfer in
nanofluid flow Assesses different approaches modeling the thermal
conductivity enhancement of nanofluids Focuses on experimental
methodologies used to determine the thermophysical properties of
nanofluids Analyzes forced convection heat transfer in nanofluids in both
laminar and turbulent convection Highlights the application of nanofluids
in heat exchangers and microchannels Discusses the utilization of
nanofluids in porous media Introduces the boiling of nanofluids Treats
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pool and flow boiling by analyzing the effect of nanoparticles on these
complex phenomena Indicates future research directions to further
develop this area of knowledge, and more Intended as a reference for
researchers and engineers working in the field, Heat Transfer
Enhancement with Nanofluids presents advanced topics that detail the
strengths, weaknesses, and potential future developments in nanofluids
heat transfer.
Advanced Manufacturing in Biological, Petroleum, and
Nanotechnology Processing - Augustine O. Ayeni 2022
This book covers advanced manufacturing in biological, petroleum, and
nanotechnology processing for the development of novel products and
systems that incorporate enhanced pollution control and waste
management for environmental remediation. The book is divided into
three parts. The first section looks at the design and application of
process systems, the second section focuses largely on pollution control
and management, and the final section discusses areas related to process
modeling and simulation. Coverage highlights the integration of smart
tools and solutions and looks at current advances in monitoring
industrial and environmental processes that can assist in making
significant progress in process design for the effective control of
pollution and waste management. Presents advanced methods for
manufacturing industrial products; Highlights new solutions for pollution
and waste management; Explores modeling and simulation of industrial
and environmental processes.
Hydrodynamic Aspects of Boiling Heat Transfer - N. Zuber 1959
Impact of Thermal Conductivity on Energy Technologies - Aamir Shahzad
2018-09-05
This book is intended to provide a deep understanding on the advanced
treatments of thermal properties of materials through experimental,
theoretical, and computational techniques. This area of interest is being
taught in most universities and institutions at the graduate and
postgraduate levels. Moreover, the increasing modern technical and
social interest in energy has made the study of thermal properties more
thermal-properties-of-carbon-black-aqueous-nanofluids-for

significant and exciting in the recent years. This book shares with the
international community a sense of global motivation and collaboration
on the subject of thermal conductivity and its wide spread applications in
modern technologies. This book presents new results from leading
laboratories and researchers on topics including materials, thermal
insulation, modeling, steady and transient measurements, and thermal
expansion. The materials of interest range from nanometers to meters,
bringing together ideas and results from across the research field.
Novel Applications of Carbon Based Nano-materials - Swamini Chopra
2022-11-03
"There’s plenty of room at the bottom" - Richard Feynman’s legendary
sentence has practically teleported the world into the age of Nanotechnology over the last couple of decades. As nano-materials started
drawing extensive attention, the use of nano-technology has opened
many possibilities for humans. Carbon based nano-materials are an
example of such prominent class of materials, which have an enormous
potential to fit a wide range of applications, ranging from the energy
sector to aircraft and automotive sector to bio-medical sector, etc. The
book Novel Applications of Carbon Based Nano-Materials summarizes
state-of-the-art studies focusing on various applications of carbon
allotropes, considering the energy and environmental benefits and the
socio-economic impact of the developed systems, all at the same time.
Nanomaterials and Nanocomposites - Rajendra Kumar Goyal 2017-10-30
The main aims of this book are to summarize the fundamentals, synthesis
methods, properties and applications of nanomaterials, so as to provide
readers with a systematic knowledge on nanomaterials. In addition, the
book covers most commonly used characterization tools pertaining to
nanomaterials. Further, it deals with relevant aspects of nanocomposites
which contains dispersion of nano-sized particulates, and carbon
nanotubes (CNTs) in the matrices (polymer, metal and ceramic). It also
discusses development of smart nano textiles (intelligent textiles), selfcleaning glass, sensors, actuators, ferro-fluids, and wear resistant nano
coatings. Aimed at senior undergraduate and graduate students, the key
features on this book include: Top-down and bottom-up approaches for
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the synthesis of nanomaterials included Illustrates sample preparation
and basic principle of characterization tools for nanomaterials Explains
calculation of ratios of surface area to volume and surface atoms to bulk
atoms Reviews synthesis, properties and applications of carbon
nanotubes and magnetic nanomaterials Discusses size effect on thermal,
mechanical, optical, magnetic and electrical properties
Nanofluids - S. M. Sohel Murshed 2014-01-01
As an emerging research field, nanofluids have sparked immense interest
from researchers around the world and have been a subject of intensive
research in recent years. Because of their fascinating thermophysical
properties and heat transfer performances, as well as enormous potential
applications, nanofluids are considered the next generation heat transfer
fluids. This book covers a wide range of topics from preparation
methodology, properties, and theories to applications of nanofluids. In
addition to the state-of-the-art reviews and analysis on the key areas of
nanofluids including thermophysical and heat transfer properties of
carbon nanotube and magnetic nanofluids, viscosity of metal oxide
nanofluids and pool boiling of nanofluids, this book presents extensive
experimental and theoretical research efforts on thermal conductivity,
viscosity, convective heat transfer, capillary wetting, and transport
properties of nanofluids. Studies on the application of nanofluids in
droplet-based microfluidic technology are presented. Another new area
of nanofluid-based optical engineering is explored in this book. It also
introduces a new class of nanofluids named-ionanofluids. Featuring
contributions from some of the leading researchers in the field, this book
is a unique reference source and an invaluable guide to scientists,
researchers, engineers, industrial people, graduate and postgraduate
students, as well as academicians across the science and engineering
disciplines.
Encyclopedia of Renewable and Sustainable Materials - 2020-01-09
Encyclopedia of Renewable and Sustainable Materials provides a
comprehensive overview, covering research and development on all
aspects of renewable, recyclable and sustainable materials. The use of
renewable and sustainable materials in building construction, the
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automotive sector, energy, textiles and others can create markets for
agricultural products and additional revenue streams for farmers, as well
as significantly reduce carbon dioxide (CO2) emissions, manufacturing
energy requirements, manufacturing costs and waste. This book provides
researchers, students and professionals in materials science and
engineering with tactics and information as they face increasingly
complex challenges around the development, selection and use of
construction and manufacturing materials. Covers a broad range of
topics not available elsewhere in one resource Arranged thematically for
ease of navigation Discusses key features on processing, use, application
and the environmental benefits of renewable and sustainable materials
Contains a special focus on sustainability that will lead to the reduction
of carbon emissions and enhance protection of the natural environment
with regard to sustainable materials
Nanoparticle-Based Polymer Composites - Sanjay Mavinkere Rangappa
2022-07-15
Nanoparticle-Based Polymer Composites discusses recent advancements
on the synthesis, processing, characterization and applications of this
new class of hybrid materials. Chapters cover recycling and lifecycle
assessment, with contributions from leading researchers in industry,
academics, the government and private research institutes from across
the globe. As nanoparticle-based polymer composites are now replacing
traditional polymer composites in a broad range of applications such as
fuel cells, electronic and biomedical devices, this book presents the latest
advancements in the field. Studies have shown that incorporating metal
nanoparticles in polymer matrices can improve their mechanical,
thermal, electrical and barrier properties. The unique combination of
these properties makes this new class of materials suitable for a broad
range of different and advanced applications. Features recent
advancements on the synthesis, processing and characterization of
nanoparticle-based polymer composites Discusses recycling and lifecycle
assessment Highly application-orientated, with contributions from
leading international researchers in industry, academia, the government
and private research institutes
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Nanofluidics - Efstathios E. (Stathis) Michaelides 2014-05-19
This volume offers a comprehensive examination of the subject of heat
and mass transfer with nanofluids as well as a critical review of the past
and recent research projects in this area. Emphasis is placed on the
fundamentals of the transport processes using particle-fluid suspensions,
such as nanofluids. The nanofluid research is examined and presented in
a holistic way using a great deal of our experience with the subjects of
continuum mechanics, statistical thermodynamics, and non-equilibrium
thermodynamics of transport processes. Using a thorough database, the
experimental, analytical, and numerical advances of recent research in
nanofluids are critically examined and connected to past research with
medium and fine particles as well as to functional engineering systems.
Promising applications and technological issues of heat/mass transfer
system design with nanofluids are also discussed. This book also:
Provides a deep scientific analysis of nanofluids using classical
thermodynamics and statistical thermodynamics to explain and interpret
experimental observations Presents the theory and experimental results
for both thermodynamic and transport properties Examines all transport
properties and transport processes as well as their relationships through
the pertinent macroscopic coefficients Combines recent knowledge
pertaining to nanofluids with the previous fifty years of research on
particulate flows, including research on transient flow and heat transfer
of particulate suspensions Conducts an holistic examination of the
material from more than 500 archival publications
Nanotechnology for Energy and Environmental Engineering Lalita Ledwani 2020-03-12
This book examines the potential applications of nanoscience and
nanotechnology to promote eco-friendly processes and techniques for
energy and environment sustainability. Covering various aspects of both
the synthesis and applications of nanoparticles and nanofluids for energy
and environmental engineering, its goal is to promote eco-friendly
processes and techniques. Accordingly, the book elaborates on the
development of reliable, economical, eco-friendly processes through
advanced nanoscience and technological research and innovations.
thermal-properties-of-carbon-black-aqueous-nanofluids-for

Gathering contributions by researchers actively engaged in various
domains of nanoscience and technology, it addresses topics such as
nanoparticle synthesis (both top-down and bottom-up approaches);
applications of nanomaterials, nanosensors and plasma discharge in
pollution control; environmental monitoring; agriculture; energy
recovery; production enhancement; energy conservation and storage;
surface modification of materials for energy storage; fuel cells; pollution
mitigation; and CO2 capture and sequestration. Given its scope, the book
will be of interest to academics and researchers whose work involves
nanotechnology or nanomaterials, especially as applied to energy and/or
environmental sustainability engineering. Graduate students in the same
areas will also find it a valuable resource.
Applications of Nanomaterials in Agriculture, Food Science, and
Medicine - Bhat, Mohd Amin 2020-12-04
The uses of nanotechnologies continue to rise exponentially. Due to their
multifaceted nature, nanomaterials have a vast amount of potential uses
in various scientific professions. Professionals in sectors including
agriculture, nutrition, and healthcare are discovering the numerous
benefits that nanomaterials carry when applied to traditional practices.
In order to understand the dynamic properties of nanomaterials and how
to utilize them in specific fields, significant research is required.
Applications of Nanomaterials in Agriculture, Food Science, and
Medicine is an essential reference source that discusses the emerging
development of nanotechnology in various sectors of the scientific
community as well as the current benefits and future uses. Industries
that the book covers include energy storage and renewable energy,
environmental science and wastewater treatment, food and agriculture,
and medicine and bioinformatics. This book is ideally designed for
researchers, engineers, practitioners, industrialists, educators,
strategists, policymakers, scientists, and students seeking coverage on
the strategic role of nanomaterials in these imperative fields.
Advances in Carbon Nanostructures - Adrián Silva 2016-10-05
Carbon atoms have the amazing ability to bond in remarkable different
manners that can assume distinct astonishing dimensional arrangements
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from which absolutely diverse and interesting nanostructured carbon
materials are obtained. This book aims to cover the most recent
advances in (i) Graphene and derivatives, including graphene-based
magnetic composites, membranes, wafer devices, and nanofibers for
several applications, as well as some particular properties, such as light
emission from graphene; (ii) Carbon nanotubes heaters and fibers for
reinforcement of cement and diamond-based thin films; and (iii)
Nanofluids consisting of both graphene and carbon nanotubes, apart
from reporting some important case studies dealing with carbon
nanostructures and their use in sensors, coatings, or electromagnetic
wave absorbers.
Photothermal Nanomaterials - Enyi Ye 2022-01-26
This book covers the photothermal effect of different categories of lightabsorbing nanomaterials.
Hybrid Nanofluids - Zafar Said 2022-01-21
Hybrid Nanofluids: Preparation, Characterization and Applications
presents the history of hybrid nanofluids, preparation techniques,
thermoelectrical properties, rheological behaviors, optical properties,
theoretical modeling and correlations, and the effect of all these factors
on potential applications, such as solar energy, electronics cooling, heat
exchangers, machining, and refrigeration. Future challenges and future
work scope have also been included. The information from this book
enables readers to discover novel techniques, resolve existing research
limitations, and create novel hybrid nanofluids which can be
implemented for heat transfer applications. Describes the
characterization, thermophysical and electrical properties of nanofluids
Assesses parameter selection and property measurement techniques for
the calibration of thermal performance Provides information on
theoretical models and correlations for predicting hybrid nanofluids
properties from experimental properties
Physical and Chemical Properties of Carbon Nanotubes - Satoru
Suzuki 2013-02-27
Carbon nanotubes are rolled up graphene sheets with a quasi-onedimensional structure of nanometer-scale diameter. In these last twenty
thermal-properties-of-carbon-black-aqueous-nanofluids-for

years, carbon nanotubes have attracted much attention from physicists,
chemists, material scientists, and electronic device engineers because of
their excellent structural, electronic, optical, chemical and mechanical
properties. Carbon nanotube research, especially that aiming at
industrial applications, is becoming more important. This book covers
recent research topics regarding the physical, structural, chemical and
electric properties on carbon nanotubes. All chapters were written by
researchers who are active on the front lines. The chapters in this book
will be helpful to many students, engineers and researchers working in
the field of carbon nanotubes.
Nanofluids - Sarit K. Das 2007-12-04
Introduction to nanofluids--their properties, synthesis, characterization,
and applications Nanofluids are attracting a great deal of interest with
their enormous potential to provide enhanced performance properties,
particularly with respect to heat transfer. In response, this text takes you
on a complete journey into the science and technology of nanofluids. The
authors cover both the chemical and physical methods for synthesizing
nanofluids, explaining the techniques for creating a stable suspension of
nanoparticles. You get an overview of the existing models and
experimental techniques used in studying nanofluids, alongside
discussions of the challenges and problems associated with some of
these models. Next, the authors set forth and explain the heat transfer
applications of nanofluids, including microelectronics, fuel cells, and
hybrid-powered engines. You also get an introduction to possible future
applications in large-scale cooling and biomedicine. This book is the work
of leading pioneers in the field, one of whom holds the first U.S. patent
for nanofluids. They have combined their own first-hand knowledge with
a thorough review of theliterature. Among the key topics are: * Synthesis
of nanofluids, including dispersion techniques and characterization
methods * Thermal conductivity and thermo-physical properties *
Theoretical models and experimental techniques * Heat transfer
applications in microelectronics, fuel cells, and vehicle engines This text
is written for researchers in any branch of science and technology,
without any prerequisite.It therefore includes some basic information
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describing conduction, convection, and boiling of nanofluids for those
readers who may not have adequate background in these areas.
Regardless of your background, you'll learn to develop nanofluids not
only as coolants, but also for a host ofnew applications on the horizon.
A New Generation Material Graphene: Applications in Water
Technology - Mu. Naushad 2018-06-20
This book presents a unique collection of up-to-date applications of
graphene for water science. Because water is an invaluable resource and
the intelligent use and maintenance of water supplies is one of the most
important and crucial challenges that stand before mankind, new
technologies are constantly being sought to lower the cost and footprint
of processes that make use of water resources as potable water as well
as water for agriculture and industry, which are always in desperate
demand. Much research is focused on graphene for different water
treatment uses. Graphene, whose discovery won the 2010 Nobel Prize in
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physics, has been a shining star in the material science in the past few
years. Owing to its interesting electrical, optical, mechanical and
chemical properties, graphene has found potential applications in a wide
range of areas, including water purification technology. A new type of
graphene-based filter could be the key to managing the global water
crisis. According to the World Economic Forum's Global Risks Report,
lack of access to safe, clean water is the biggest risk to society over the
coming decade. Yet some of these risks could be mitigated by the
development of this filter, which is so strong and stable that it can be
used for extended periods in the harshest corrosive environments, and
with less maintenance than other filters on the market. The graphenebased filter could be used to filter chemicals, viruses, or bacteria from a
range of liquids. It could be used to purify water, dairy products or wine,
or in the production of pharmaceuticals. This book provides practical
information to all those who are involved in this field.
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