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This textbook is targetted to undergraduate students
in chemical engineering, chemical technology, and
biochemical engineering for courses in mass transfer,
separation processes, transport processes, and unit
operations. The principles of mass transfer, both
diffusional and convective have been
comprehensively discussed. The application of these
principles to separation processes is explained. The
more common separation processes used in the
chemical industries are individually described in
separate chapters. The book also provides a good
understanding of the construction, the operating
principles, and the selection criteria of separation
equipment. Recent developments in equipment have
been included as far as possible. The procedure of
equipment design and sizing has been illustrated by
simple examples. An overview of different
applications and aspects of membrane separation
has also been provided. ‘Humidification and water
cooling’, necessary in every process indus-try, is also
described. Finally, elementary principles of ‘unsteady
state diffusion’ and mass transfer accompanied by a
chemical reaction are covered. SALIENT
FEATURES : • A balanced coverage of theoretical
principles and applications. • Important recent
developments in mass transfer equipment and
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practice are included. • A large number of solved
problems of varying levels of complexities showing
the applications of the theory are included. • Many
end-chapter exercises. • Chapter-wise multiple
choice questions. • An Instructors manual for the
teachers.
The first of many important works featured in CRC
Press’ Metals and Alloys Encyclopedia Collection,
the Encyclopedia of Iron, Steel, and Their Alloys
covers all the fundamental, theoretical, and
application-related aspects of the metallurgical
science, engineering, and technology of iron, steel,
and their alloys. This Five-Volume Set addresses
topics such as extractive metallurgy, powder
metallurgy and processing, physical metallurgy,
production engineering, corrosion engineering,
thermal processing, metalworking, welding, iron- and
steelmaking, heat treating, rolling, casting, hot and
cold forming, surface finishing and coating,
crystallography, metallography, computational
metallurgy, metal-matrix composites, intermetallics,
nano- and micro-structured metals and alloys, nanoand micro-alloying effects, special steels, and mining.
A valuable reference for materials scientists and
engineers, chemists, manufacturers, miners,
researchers, and students, this must-have
encyclopedia: Provides extensive coverage of
properties and recommended practices Includes a
wealth of helpful charts, nomograms, and figures
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Contains cross referencing for quick and easy search
Each entry is written by a subject-matter expert and
reviewed by an international panel of renowned
researchers from academia, government, and
industry. Also Available Online This Taylor & Francis
encyclopedia is also available through online
subscription, offering a variety of extra benefits for
researchers, students, and librarians, including:
Citation tracking and alerts Active reference linking
Saved searches and marked lists HTML and PDF
format options Contact Taylor and Francis for more
information or to inquire about subscription options
and print/online combination packages. US: (Tel)
1.888.318.2367; (E-mail) ereference@taylorandfrancis.com International: (Tel)
+44 (0) 20 7017 6062; (E-mail)
online.sales@tandf.co.uk
Thermal Engineering-IMcGraw-Hill Education
This book has been developed to enable engineering
students understand basic concepts of Thermal
Engineering in a simple and easy to understand
manner.
The laws of thermodynamics have wide ranging
practical applications in all branches of engineering.
This invaluable textbook covers all the subject matter
in a typical undergraduate course in engineering
thermodynamics, and uses carefully chosen worked
examples and problems to expose students to
diverse applications of thermodynamics. This new
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edition has been revised and updated to include two
new chapters on thermodynamic property relations,
and the statistical interpretation of entropy. Problems
with numerical answers are included at the end of
each chapter. As a guide, instructors can use the
examples and problems in tutorials, quizzes and
examinations. Request Inspection Copy
This Book Presents A Systematic Account Of The
Concepts And Principles Of Engineering
Thermodynamics And The Concepts And Practices
Of Thermal Engineering. The Book Covers Basic
Course Of Engineering Thermodynamics And Also
Deals With The Advanced Course Of Thermal
Engineering. This Book Will Meet The Requirements
Of The Undergraduate Students Of Engineering And
Technology Undertaking The Compulsory Course Of
Engineering Thermodynamics. The Subject Matter Of
Book Is Sufficient For The Students Of Mechanical
Engineering/Industrial-Production Engineering,
Aeronautical Engineering, Undertaking Advanced
Courses In The Name Of Thermal Engineering/Heat
Engineering/ Applied Thermodynamics Etc.
Presentation Of The Subject Matter Has Been Made
In Very Simple And Understandable Language. The
Book Is Written In Si System Of Units And Each
Chapter Has Been Provided With Sufficient Number
Of Typical Numerical Problems Of Solved And
Unsolved Questions With Answers.
Welding and Joining of Aerospace Materials
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Treatise on Thermodynamics
Thermal Engineering-I
Advances in Micro and Nano Manufacturing and
Surface Engineering
Encyclopedia of Iron, Steel, and Their Alloys (Online
Version)
Fundamentals of Thermodynamics
Dropwise Condensation on Inclined Textured
Surfaces
Advancement in Emerging Technologies and
Engineering Applications
Solutions Manual to Accompany Fundamentals of
Engineering Thermodynamics
This volume comprises select proceedings
of the 7th International and 28th All
India Manufacturing Technology, Design and
Research conference 2018 (AIMTDR 2018).
The papers in this volume discuss
simulations based on techniques such as
finite element method (FEM) as well as
soft computing based techniques such as
artificial neural network (ANN), their
optimization and the development and
design of mechanical products. This volume
will be of interest to researchers, policy
makers, and practicing engineers alike.
This book is intended to meet the
requirements of the fresh engineers on the
field to endow them with indispensable
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information, technical know-how to work in
the power plant industries and its
associated plants. The book provides a
thorough understanding and the operating
principles to solve the elementary and the
difficult problems faced by the modern
young engineers while working in the
industries. This book is written on the
basis of ‘hands-on’ experience, sound and
in-depth knowledge gained by the authors
during their experiences faced while
working in this field. The problem
generally occurs in the power plants
during operation and maintenance. It has
been explained in a lucid language.
Completely covers the diploma syllabus of
various State Boards of Technical
Education and AMIE Section  B for the
course in Environmental Engineering.
Intended as a textbook for undergraduate
courses in heat transfer for students of
mechanical, chemical, aeronautical, and
metallurgical engineering, or as a
reference for professionals in industry,
this book emphasizes the clear
understanding of theoretical concepts
followed by practical applications.
Treating each subject analytically and
then numerically, it provides step-by-step
solutions of numerical problems through
the use of systematic procedures by a
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prescribed format. With more than a
million users in industry, MATLAB is the
most popular computing programming
language among engineers. This Second
Edition has been updated to include
discussions on how to develop programs
that solve heat transfer problems using
MATLAB, which allows the student to
rapidly develop programs that involve
complex numerical and engineering heat
transfer computations.
Great classic, still one of the best
introductions to thermodynamics.
Fundamentals, first and second principles
of thermodynamics, applications to special
states of equilibrium, more. Numerous
worked examples. 1917 edition.
This book explores the improvement in
thermal insulation properties of proteinbased silica aerogel composites fabricated
by a novel, inexpensive and feasible
method. The resulting material exhibits
polymeric foam behavior including high
compressibility, super-hydrophobic
qualities and excellent strain recovery in
addition to low thermal conductivity. The
fabrication methodologies are explained in
great detail and represented in flowcharts
for easy reference and understanding. This
monograph gives readers a new perspective
on composite fabrication using methods
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other than the traditional ones and
explores the endless ways of altering the
composition to modify the properties of
the silica aerogel composites.
Applications for this novel composite are
diverse and range from those in the
pharmaceutical and aerospace industries to
the oil and gas industries.
Applied Thermodynamics
From Microorganisms to Megacities
Novel Fabrication Methods
Thermodynamics and Thermal Engineering
Surveying and Levelling
Advances in Simulation, Product Design and
Development
Design of Thermal Systems
Silica Aerogel Composites
Engineering Heat Transfer
MRAE-2016

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
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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 allnew 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.
This volume presents research papers on micro
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and nano manufacturing and surface engineering
which were presented during the 7th International
and 28th All India Manufacturing Technology,
Design and Research conference 2018 (AIMTDR
2018). The papers discuss the latest advances in
miniature manufacturing, the machining of
miniature components and features as well as
improvement of surface properties. This volume
will be of interest to academicians, researchers,
and practicing engineers alike.
The design and study of materials is a pivotal
component to new discoveries in the various fields
of science and technology. By better
understanding the components and structures of
materials, researchers can increase its
applications across different industries. Materials
Science and Engineering: Concepts,
Methodologies, Tools, and Applications is a
compendium of the latest academic material on
investigations, technologies, and techniques
pertaining to analyzing the synthesis and design of
new materials. Through its broad and extensive
coverage on a variety of crucial topics, such as
nanomaterials, biomaterials, and relevant
computational methods, this multi-volume work is
an essential reference source for engineers,
academics, researchers, students, professionals,
and practitioners seeking innovative perspectives
in the field of materials science and engineering.
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This volume contains selected and reviewed
manuscripts from the 2nd Regional Conference on
Mechanical and Marine Engineering (ReMME
2018), ‘Sustainable Through Engineering,’ which
was held from November 7 to 9, 2018, at the Ipoh,
Perak, Malaysia. This conference was organized by
the Center of Refrigeration and Air Conditioning
(CARe) and Center of Marine Engineering (CTME)
Politeknik Ungku Omar, Jalan Raja Musa Mahadi,
31400 Ipoh, Perak. It discusses the expertise,
skills, and techniques needed for the development
of energy and renewable energy system, new
materials and biomaterials, and marine
technology. It focuses on finite element analysis,
computational fluids dynamics, programming and
mathematical methods that are used for
engineering simulations, and present many stateof-the-art applications. For example, modern
joining technologies can be used to fabricate new
compound or composite materials, even those
formed from dissimilar component materials.
These composite materials are often exposed to
harsh environments, must deliver specific
characteristics, and are primarily used in
automotive and marine technologies, i.e., ships,
amphibious vehicles, docks, offshore structures,
and even robots. An energy efficient methods such
cogeneration, thermal energy storage and solar
desalination also being highlighted as sustainable
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engineering in this book chapter. The committee
members can be listed as follows: Patron:Dr. Hj.
Zairon Mustapha (Director). Advisor: Muhmmad
Zubir Mohd Hanifah (Deputy Director Academic),
Dr. Azhar Abdullah (Head of Innovation, Research
& Commercialization). Chairman 1: Dr. Adzuieen
Nordin. Chairman 2: Hairi Haizri Che Amat.
Secretariat 1: Dr. Woo Tze Keong. Secretariat 2:
Dr. Saw Chun Lin. Secretary: Mahani Mohd
Zamberi, Maslinda Rahmad. Floor Manager: Dr.
Adzuieen Nordin, Marzuki Mohammad Treasurer:
Shahrul Nahar Omar Kamal. Webmaster:
Mohamad Asyraf Othoman, Mohd Assidiq Che
Ahmad, Mohd Hashim Abd. Razak. Proceeding &
Editorial: Didi Asmara Salim, Khairil Ashraf Ahmad
Maliki, Khirwizam Md Hkhir. Publicity: Nur Azrina
Zainal Ariff, Norsheila Buyamin, Rawaida
Muhammad, Noor Khairunnisa Kamaruddin.
Reviewer: Zakiman Zali, Shahril Jalil. Technical
Manager: Mohd Faisol Saad. Springer Publication
Editorial: Dr. Saw Chun Lin, Dr. Woo Tze Keong,
Didi Asmara Salim, Dr. Salvinder Singh Karam
Singh. Protocol & Opening Ceremony: Mohd Rizan
Abdul, Yeoh Poh See. Souvenir: Sharifah Zainhuda
Syed Tajul Ariffin. Registration: Muhammad Zaki
Zainal, Adi Firdaus Hat, Nor Ashimy Mohd Noor,
Mohd Naim Awang. Proofread: Shamsul Banu
Mohamed Siddik, Fairuz Liza Shuhaimi. Logistics:
Mohd Zulhairi Zulkipli, Ahmad Fithri Hasyimie
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Hashim. Multimedia: Muhammad Redzuan Che
Noordin, Mohd Redzuwan Danuri, Ahmad Syawal
Yeop Aziz. Liason: Roseazah Ramli, Amrul Zani
Mahadi. Sponsorship: Zuraini Gani, Hazril Hisham
Hussin.
This book includes high-quality research papers
presenting the latest advances in aerospace and
related engineering fields. The papers are
organized according to six broad areas (i)
Aerospace Propulsion, (ii) Space Research,
Avionics and Instrumentation, (iii) Aerodynamics
Wind Tunnel and Computational fluid dynamics
(CFD), (iv) Structural Analysis and Finite Element
Method (FEM), (v) Materials, Manufacturing and
Air Safety and (vi) Aircraft Environmental and
Control System and Stability, making it easy for
readers to find the information they require.
Offering insights into the state of the art in
aerospace engineering, the original research
presented is valuable to academics, researchers,
undergraduate and postgraduate students as well
as professionals in industry and R&D. The clearly
written book can be used for the validation of data,
and the development of experimental and
simulation techniques as well as other
mathematical approaches.
This book surveys reliability, availability,
maintainability and safety (RAMS) analyses of
various engineering systems. It highlights their
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role throughout the lifecycle of engineering
systems and explains how RAMS activities
contribute to their efficient and economic design
and operation. The book discusses a variety of
examples and applications of RAMS analysis,
including: • software products; • electrical and
electronic engineering systems; • mechanical
engineering systems; • nuclear power plants; •
chemical and process plants and • railway
systems. The wide-ranging nature of the
applications discussed highlights the
multidisciplinary nature of complex engineering
systems. The book provides a quick reference to
the latest advances and terminology in various
engineering fields, assisting students and
researchers in the areas of reliability, availability,
maintainability, and safety engineering.
Solar Engineering of Thermal Processes,
Photovoltaics and Wind, 5th Edition
Advances in RAMS Engineering
Growth
The Solutions We Have and the Breakthroughs We
Need
(in S.I. Units)
Materials Science and Engineering: Concepts,
Methodologies, Tools, and Applications
Energy Efficient Buildings
In Honor of Professor Ajit Kumar Verma on His
60th Birthday
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Textbook of Thermal Engineering
PRINCIPLES OF MASS TRANSFER AND
SEPERATION PROCESSES
This book presents select proceedings
of the International Conference on
Engineering Materials, Metallurgy and
Manufacturing (ICEMMM 2018), and covers
topics regarding both the
characterization of materials and their
applications across engineering
domains. It addresses standard
materials such as metals, polymers and
composites, as well as nano-, bio- and
smart materials. In closing, the book
explores energy, the environment and
green processes as related to materials
engineering. Given its content, it will
prove valuable to a broad readership of
students, researchers, and
professionals alike.
This book presents the fundamentals of
computational fluid dynamics for the
novice. It provides a thorough yet userfriendly introduction to the governing
equations and boundary conditions of
viscous fluid flows and its modelling.
In this urgent, authoritative book,
Bill Gates sets out a wide-ranging,
practical - and accessible - plan for
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how the world can get to zero
greenhouse gas emissions in time to
avoid a climate catastrophe. Bill Gates
has spent a decade investigating the
causes and effects of climate change.
With the help of experts in the fields
of physics, chemistry, biology,
engineering, political science, and
finance, he has focused on what must be
done in order to stop the planet's
slide toward certain environmental
disaster. In this book, he not only
explains why we need to work toward netzero emissions of greenhouse gases, but
also details what we need to do to
achieve this profoundly important goal.
He gives us a clear-eyed description of
the challenges we face. Drawing on his
understanding of innovation and what it
takes to get new ideas into the market,
he describes the areas in which
technology is already helping to reduce
emissions, where and how the current
technology can be made to function more
effectively, where breakthrough
technologies are needed, and who is
working on these essential innovations.
Finally, he lays out a concrete,
practical plan for achieving the goal
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of zero emissions-suggesting not only
policies that governments should adopt,
but what we as individuals can do to
keep our government, our employers, and
ourselves accountable in this crucial
enterprise. As Bill Gates makes clear,
achieving zero emissions will not be
simple or easy to do, but if we follow
the plan he sets out here, it is a goal
firmly within our reach.
Welding and Joining of Aerospace
Materials, Second Edition, is an
essential reference for engineers and
designers in the aerospace, materials,
welding and joining industries, as well
as companies and other organizations
operating in these sectors. This
updated edition brings together an
international team of experts with
updated and new chapters on electron
beam welding, friction stir welding,
weld-bead cracking, and recent
developments in arc welding. Highlights
new trends and techniques for aerospace
materials and manufacture and repair of
their components Covers many joining
techniques, including riveting,
composite-to-metal bonding, and
diffusion bonding Contains updated
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coverage on recently developed welding
techniques for aerospace materials
This volume provides valuable insight
into diverse topics related to
mechanical engineering and presents
state-of-the-art work on sustainable
development being carried out
throughout the world by budding
researchers and scientists. Divided
into three sections, the volume covers
machine design, materials and
manufacturing, and thermal engineering.
It presents innovative research work on
machine design that is of relevance to
such varied fields as the automotive
industry, agriculture, and human
anatomy. The second section addresses
materials characterization, an
important tool in assessing proper
materials for application-oriented
jobs, and emerging unconventional
machining processes that are important
in design engineering for new products
and tools. The section on thermal
engineering broadly covers the use of
viable alternate fuels, such as HHO,
biodiesel, etc., with the objective of
reducing the burden on petroleum
reserves and the environment.
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Thermodynamics And Thermal Engineering,
A Core Text In Si Units, Meets The
Complete Requirements Of The Students
Of Mechanical Engineering In All
Universities. Ultimately, It Aims At
Aiding The Students Genuinely
Understand The Basic Principles Of
Thermodynamics And Apply Those Concepts
To Practical Problems Confidently. It
Provides A Clear And Detailed
Exposition Of Basic Principles Of
Thermodynamics. Concepts Like Enthalpy,
Entropy, Reversibility, Availability
Are Presented In Depth And In A Simple
Manner. Important Applications Of
Thermodynamics Like Various Engineering
Cycles And Processes Are Explained In
Detail. Introduction To Latest Topics
Are Enclosed At The End.Each Topic Is
Further Supplemented With Solved
Problems Including Problems From Gate,
Ies Exams, Objective Questions Along
With Answers, Review Questions And
Exercise Problems Alongwith Answers For
An Indepth Understanding Of The
Subject.
An Introduction to Thermal Power Plant
Engineering and Operation
Advances in Materials and Metallurgy
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Mechanical Engineering for Sustainable
Development: State-of-the-Art Research
The Finite Volume Method
How to Avoid a Climate Disaster
Select Proceedings of ICEMMM 2018
Compr. Engineering Heat Transfer
Second Edition
Engineering Thermodynamics with Worked
Examples
Proceedings of AIMTDR 2018
This book discusses energy efficient
buildings and the role they play in our
efforts to address climate change, energy
consumption and greenhouse gas emissions by
considering buildings and the construction
sector's unique position along a critical
path to decarbonisation from a multiperspective and holistic viewpoint. Topics
covered in the book range from daylighting,
building topology comparison, building
envelope design, zero energy homes in hot
arid regions, life-cycle considerations and
energy efficiency analysis to managing energy
demand through equipment selection. Each
chapter addresses an important aspect of
energy efficient building and serves as a
vital building block towards constructing a
timely and relevant body of knowledge in
energy efficient buildings.
A systematic investigation of growth in
nature and society, from tiny organisms to
the trajectories of empires and
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civilizations. Growth has been both an
unspoken and an explicit aim of our
individual and collective striving. It
governs the lives of microorganisms and
galaxies; it shapes the capabilities of our
extraordinarily large brains and the fortunes
of our economies. Growth is manifested in
annual increments of continental crust, a
rising gross domestic product, a child's
growth chart, the spread of cancerous cells.
In this magisterial book, Vaclav Smil offers
systematic investigation of growth in nature
and society, from tiny organisms to the
trajectories of empires and civilizations.
Smil takes readers from bacterial invasions
through animal metabolisms to megacities and
the global economy. He begins with organisms
whose mature sizes range from microscopic to
enormous, looking at disease-causing
microbes, the cultivation of staple crops,
and human growth from infancy to adulthood.
He examines the growth of energy conversions
and man-made objects that enable economic
activities--developments that have been
essential to civilization. Finally, he looks
at growth in complex systems, beginning with
the growth of human populations and
proceeding to the growth of cities. He
considers the challenges of tracing the
growth of empires and civilizations,
explaining that we can chart the growth of
organisms across individual and evolutionary
time, but that the progress of societies and
economies, not so linear, encompasses both
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decline and renewal. The trajectory of modern
civilization, driven by competing imperatives
of material growth and biospheric limits,
Smil tells us, remains uncertain.
Dropwise Condensation on Textured Surfaces
presents a holistic framework for
understanding dropwise condensation through
mathematical modeling and meaningful
experiments. The book presents a review of
the subject required to build up models as
well as to design experiments. Emphasis is
placed on the effect of physical and chemical
texturing and their effect on the bulk
transport phenomena. Application of the model
to metal vapor condensation is of special
interest. The unique behavior of liquid
metals, with their low Prandtl number and
high surface tension, is also discussed. The
model predicts instantaneous drop size
distribution for a given level of substrate
subcooling and derives local as well as
spatio-temporally averaged heat transfer
rates and wall shear stress.
Proceedings of the International Conference
on Modern Research in Aerospace Engineering
A Textbook of Strength of Materials
Concepts, Methodologies, Tools, and
Applications
An Introduction to Computational Fluid
Dynamics
For Power Plant Professionals
Engineering Heat and Mass Transfer
Solar Energy
Thermal Engineering
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Environmental Engineering
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