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Presently, general-purpose optimization techniques such as Simulated Annealing, and
Genetic Algorithms, have become standard optimization techniques. Concerted
research efforts have been made recently in order to invent novel optimization
techniques for solving real life problems, which have the attributes of memory update
and population-based search solutions. The book describes a variety of these novel
optimization techniques which in most cases outperform the standard optimization
techniques in many application areas. New Optimization Techniques in Engineering
reports applications and results of the novel optimization techniques considering a
multitude of practical problems in the different engineering disciplines – presenting both
the background of the subject area and the techniques for solving the problems.
For students, research workers and manufacturers.
Fuels, Furnaces and Refractories focuses on the sources and efficient use of energy
available to modern industry. This book begins with the classification, properties, tests,
and different kinds of fuels, as well as trends in fuel utilization. This text also tackles the
generation and distribution of electricity from both chemical and nuclear energy
sources. Subsequent chapters focus on the thermodynamics, physics, chemistry, and
kinetics of combustion of fuels; the burner design; the heat transfer and flow of gases
through furnaces and flues; and ways of controlling energy supply rates and
temperatures. The refractory materials, which are heat-resisting substances, are also
described.
This book contains detailed description of solid, liquid, gaseous fuels, combustion and
furnaces. Beside short questions and answers and multiple choice questions & answers
and multiple choice questions; answers drawn from the examination papers of various
engineering Colleges and professional bodies examinations are also included. The
book will be useful for degree & diploma curriculum of various branches of Engineering
and for various associate membership examinations conducted by professional bodies
like Institution of Engineers (AMIE), indian Institute of Metals(AMIIM), Indian Institute of
Chemical Engineers(AMIIChE), Institute of Chemicals etc.
This book is meant for diploma students of chemical engineering and petroleum
engineering both for their academic programmes as well as for competitive
examination. This book Contains 18 chapters covering the entire syllabus of diploma
course in chemical engineering and petrochemical engineering. This book in its present
form has been designed to serve as an encyclopedia of chemical engineering so as to
be ready reckoner apart from being useful for all types of written tests and interviews
faced by chemical engineering and petrochemical engineering diploma students of the
country. Since branch related subjects of petrochemical engineering are same as that
of chemical engineering diploma students, so this book will be equally useful for
diploma in petrochemical engineering students.
This well-established book, now in its Third Edition, presents the principles and
applications of engineering metals and alloys in a highly readable form. This new
edition retains all the basic topics covered in earlier editions such as phase diagrams,
phase transformations, heat treatment of steels and nonferrous alloys, shape memory
alloys, solidification, fatigue, fracture and corrosion, as well as applications of
engineering alloys. A new chapter on ‘Nanomaterials’ has been added (Chapter 8).
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The field of nano-materials is interdisciplinary in nature, covering many disciplines
including physical metallurgy. Intended as a text for undergraduate courses in
Metallurgical and Materials Engineering, the book is also suitable for students preparing
for associate membership examination of the Indian Institute of Metals (AMIIM) and
other professional examinations like AMIE.
In the almost sixty years since the publication of the first edition of HVAC Engineer's
Handbook, it has become widely known as a highly useful and definitive reference for
HVAC engineers and technicians alike, and those working on domestic hot and cold
water services, gas supply and steam services. The 11th edition continues in the
tradition of previous editions, being easily transportable and therefore an integral part of
the HVAC engineer or technician's daily tools. Newly updated data on natural
ventilation, ventilation rates, free cooling and night-time cooling, make the 11th edition
of the HVAC Engineer's Handbook a vital source of information. Fred Porges has
worked in both the manufacturing and process industries, and became a partner in a
building services consultancy in 1962. He has held senior positions with design
contractors, and his experience covers every building service and type of building from
schools to housing, factories to laboratories.

This handbook gathers, reviews and concisely presents the core principles and
varied technology involved in processing ferroalloys. Background content in
thermodynamics, kinetics, heat and mass transfer is accompanied by an
overview of electrical furnaces theory and practice as well as sustainability
issues. The work includes detailed coverage of the major technologies of
ferrosilicon, ferronickel, ferromolybdenum, ferrotungsten, ferrovanadium,
ferromanganese and lesser known minor ferroalloys. Distilling the results of many
years' experience in ferroalloys, Michael Gasik has assembled contributions from
the worlds' foremost experts. The work is therefore a unique source for scientists,
engineers and university students, exploring in depth an area which is one of the
most versatile and increasingly used fields within modern metallurgy. All-in-one
source for the major ferroalloys and their metallurgical processing technologies,
cutting research time otherwise spent digging through old handbooks or review
articles. In-depth discussion of the C, Si, Al-reduction, groups II-VIII of the
periodic table, supporting analysis of metallurgical processing. Contemporary
coverage includes environment and energy saving issues.
This comprehensive reference details the technical, chemical, and mechanical
aspects of high-temperature refractory composite materials for step-by-step
guidance on the selection of the most appropriate system for specific
manufacturing processes. The book surveys a wide range of lining system
geometries and material combinations and covers a broad
This volume covers the fundamentals of boiler systems and gathers hard-to-find
facts and observations for designing, constructing and operating industrial power
plants in the United States and overseas. It contains formulas and spreadsheets
outlining combustion points of natural gas, oil and solid fuel beds. It also includes
a boiler operator's training guide, maintenance examples, and a checklist for
troubleshooting.
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Energy Sources: Fundamentals of Chemical Conversion Processes and
Applications provides the latest information on energy and the environment, the
two main concerns of any progressive society that hopes to be sustainable in the
future. Continuous efforts have to be exercised in both these areas by any of the
developing communities, as concern over energy conversion continues to evolve
due to various ecological imbalances, including climate change. This book
provides the fundamentals behind all energy conversion processes, identifies
future research needs, and discusses the potential application of each process in
a clear-and-concise manner. It is a valuable source for both chemists and
chemical engineers who are working to improve current and developing future
energy sources, and is a single reference that deals with almost all energy
sources for these purposes, reviewing the fundamentals, comparing the various
processes, and suggesting future research directions. Compiles, in a single
source, all energy conversion processes, enabling easy evaluation and selection
Explains the science behind each conversion process and facilitates
understanding Contains many illustrations, diagrams, and tables, enabling a clear
and comprehensible understanding of the pros and cons of the various
processes Includes an exhaustive glossary of all terms used in the conversion
processes Presents current status and new direction, thus enabling the planning
process for future research needs Provides a concise and comprehensive
overview of all energy sources
Organized nanoassemblies of inorganic nanoparticles and organic molecules are
building blocks of nanodevices, whether they are designed to perform molecular
level computing, sense the environment or improve the catalytic properties of a
material. The key to creation of these hybrid nanostructures lies in understanding
the chemistry at a fundamental level. This book serves as a reference book for
researchers by providing fundamental understanding of many nanoscopic
materials.
Written in a student-friendly manner, the book begins with the introduction to
fuels, furnaces and refractories. It further exposes the reader to the different
types of fuels with their testing methods. Besides covering the recent
developments in the field of non-recovery coke ovens, dry coke cooling, use of
coal in DRI and blast furnace, and new energy recovery system, the book also
covers all the aspects of refractory systems. For better understanding of the text,
the book includes a large number of illustrations. The book also facilitates a
thorough understanding of different environmental issues associated with the use
of fuel. Finally, the reader is made familiar with the Indian industrial scenario
regarding fuels, furnaces and refractories.
This book is dedicated to the processes of mineral transformation,recycling and
reclamation of metals, for the purpose of turningmetals and alloys into a liquid
state ready for pouring. Even though "process metallurgy" is one of the
oldesttechnologies implemented by man, technological innovation, with
thedevelopment of processes that are both focused on product qualityand
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economically and ecologically efficient, continues to be at theheart of these
industries. This book explains the physico-chemical bases oftransformations, vital
to their understanding and control(optimization of operational conditions), and the
foundations interms of "process engineering" (heat and matter assessment,
processcoupling: chemical reactions and transport phenomena), vital to
theoptimal execution and analysis of transformation processoperations. This
book is addressed to students in the field of metallurgyand to engineers facing
the problem of metal and alloy development(operation of an industrial unit or
development of a newprocess).
New Mathematics Today, a thoroughly revised series for KG to Class 8, has
been designed as per the requirements of the latest curriculum. The content of
this series is designed to reach all learners in the classroom irrespective of their
skill levels or learning capabilities.
This is the key publication for professionals and students in the metallurgy and
foundry field. Fully revised and expanded, Castings Second Edition covers the
latest developments in the understanding of the role of the liquid metal in
controlling the properties of cast materials, and indeed, of all metallic materials
that have started in the cast form. Practising foundry engineers, designers, and
students will find the revealing insights into the behaviour of castings essential in
developing their inderstanding and practice. John Campbell OBE is a leading
international figure in the castings industry, with over four decades of experience.
He is the originator of the Cosworth Casting Process, the pre-eminent production
process for automobile cylinder heads and blocks. He is also co-inventor of both
the Baxi Casting Process (now owned by Alcoa) developed in the UK, and the
newly emerging Alotech Casting Process in the USA. He is Professor of Casting
Technology at the University of Birmingham, UK. New edition of this
internationally respected reference and textbook for engineers and students
Develops understanding of the concepts and practice of casting operations
Castings' is the key work on castings technology and process metallurgy, and an
essential resource on contemporary developments and thinking on the new
metallurgy of cast alloys Revised and updated throughout, with new material on
subjects including surface turbulence, the new theory of entrainment defects
including folded film defects, plus the latest concepts of alloy theory
Theory and Calculation of Heat Transfer in Furnaces covers the heat transfer
process in furnaces, how it is related to energy exchange, the characteristics of
efficiency, and the cleaning of combustion, providing readers with a
comprehensive understanding of the simultaneous physical and chemical
processes that occur in boiler combustion, flow, heat transfer, and mass transfer.
Covers all the typical boilers with most fuels, as well as the effects of ash
deposition and slagging on heat transfer Combines mature and advanced
technologies that are easy to understand and apply Describes basic theory with
real design that is based on meaningful experimental data
The Proceedings of the International Conference on Information Engineering,
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Management and Security 2014 which happened at Christu Jyoti Institute of
Technology.
This book is meant for diploma & degree student of metallurgical engineering for
their academic programs as well as for various competitive examination for
securing jobs. This book has been structured in three section. First section
contains multiple choice type questions of various subjects of metallurgical
engineering. Second section contains chapter wise question of GATE (Graduate
Aptitude Test in Engineering) from 1991 to 2016. Third section contains SHORT
QUESTIONS & ANSWERS in METALLURGICAL ENGINEERING. Fourth section
contains APPENDICES containing Glossary of terms related to Metallurgical
Engineering and Q&A of GATE-2017. This book has been designed to serve as
"Hand Book of Metallurgical Engineering" which will be useful for various
competitive examinations for recruitment in various public sector & Private Sector
companies as well as for GATE Examination. Question have been arranged
subject wise and answers are given at the bottom of the page.
This book is targeted to benefit the diploma in engineering students. Degree in
engineering students (B.Tech-Chemical Engineering, Petroleum Engineering,
Petrochemical Engineering, Aeronautical Engg., AMIE, AMIICHE, students etc.
M. Tech students of various disciplines pursuing courses on petroleum refining.
Faculty members/ teaching staff of engineering college/IIT's/NIT"s etc. Practicing
petroleum engineers/consultants/refiners in various private sector/public sector
undertakings, state/central government departments, NGO's etc. Students of
foreign universities of developing countries pursuing
diploma/degree/postgraduate courses in various engineering disciplines having a
paper in petroleum refinery engineering.?
The Book Attempts To Present A Comprehensive View Of Extractive Metallurgy,
Especially Principles Of Extractive Metallurgy In A Concise Form. This Is The
First Book In This Area Which Attempts To Do It. It Has Been Written In Textbook
Style. It Presents The Various Concepts Step By Step, Shows Their Importance,
Deals With Elementary Quantitative Formulations, And Illustrates Through
Quantitative And Qualitative Informations. The Approach Is Such That Even
Undergraduate Students Would Be Able To Follow The Topics Without Much
Difficulty And Without Much Of A Background In Specialized Subjects. This Is
Considered To Be A Very Useful Approach In This Area Of Technology.
Moreover The Inter-Disciplinary Nature Of The Subject Has Been Duely Brought
Out.While Teaching Concerned Course(S) In The Undergraduate And
Postgraduate Level The Authors Felt The Need Of Such A Book. The Authors
Found The Books Available On The Subject Did Not Fulfill The Requirements. No
Other Book Was Concerned With All Relevant Concepts. Most Of Them Laid
Emphasis Either On Thermodynamic Aspects Or On Discussing Unit Processes.
Transport Phenomena Are Dealt With In Entirely Different Books. Reactor
Concepts Were Again Lying In Chemical Engineering Texts. The Authors Tried
To Harmonize And Synthesize The Concepts In Elementary Terms For
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Metallurgists.The Present Book Contains A Brief Descriptive Summary Of Some
Important Metallurgical Unit Processes. Subsequently It Discusses Not Only
Physical Chemistry Of Metallurgical Reactions And Processes But Also Rate
Phenomena Including Heat And Mass Transfer, Fluid Flow, Mass And Energy
Balance, And Elements Of Reactor Engineering. A Variety Of Scientific And
Engineering Aspects Of Unit Processes Have Been Discussed With Stress On
The Basic Principles All Throughout. There Is An Attempt To Introduce, As Much
As Possible, Quantitative Treatments And Engineering Estimates. The Latter
May Often Be Approximate From The Point Of View Of Theory But Yields
Results That Are Very Valuable To Both Practicing Metallurgists As Well As
Others.
A Comprehensive and Self-Contained Treatment of the Theory and Practical Applications of
Ceramic Materials When failure occurs in ceramic materials, it is often catastrophic,
instantaneous, and total. Now in its Second Edition, this important book arms readers with a
thorough and accurate understanding of the causes of these failures and how to design
ceramics for failure avoidance. It systematically covers: Stress and strain Types of mechanical
behavior Strength of defect-free solids Linear elastic fracture mechanics Measurements of
elasticity, strength, and fracture toughness Subcritical crack propagation Toughening
mechanisms in ceramics Effects of microstructure on toughness and strength Cyclic fatigue of
ceramics Thermal stress and thermal shock in ceramics Fractography Dislocation and plastic
deformation in ceramics Creep and superplasticity of ceramics Creep rupture at high
temperatures and safe life design Hardness and wear And more While maintaining the first
edition's reputation for being an indispensable professional resource, this new edition has been
updated with sketches, explanations, figures, tables, summaries, and problem sets to make it
more student-friendly as a textbook in undergraduate and graduate courses on the mechanical
properties of ceramics.
Fuels and Combustion is a systematic and comprehensive work on a subject that forms an
integral part of the undergraduate degree courses in chemical, mechanical, metallurgical, and
aeronautical engineering. While emphasizing the fundamental principles, the book provides a
balanced treatment of energy resources, processing of fuels, fundamentals of combustion, and
combustion appliances. The book takes a different approach by dealing with the topics in an
Indian context. The third edition of the book has a completely new introduction, layout, and
design, and new statistics have been added to provide up-to-date information.
Released on 24 Aug 2006, by Shri Sushil Kumar Shinde, Hon'ble Union Minister of Power,
Govt. of India, the handbook presents a detailed account of energy conservation and
environmental management in small, medium as well as large enterprises. It is a must-read for
every professional interested in energy management and auditing.
Chemical metallurgy is a well founded and fascinating branch of the wide field of metallurgy.
This book provides detailed information on both the first steps of separation of desirable
minerals and the subsequent mineral processing operations. The complex chemical processes
of extracting various elements through hydrometallurgical, pyrometallurgical or
electrometallurgical operations are explained. In the choice of material for this work, the author
made good use of the synergy of scientific principles and industrial practices, offering the much
needed and hitherto unavailable combination of detailed treatises on both compiled in one
book.
This authoritative account covers the entire spectrum from iron ore to finished steel. It begins
by tracing the history of iron and steel production, right from the earlier days to today’s world
of oxygen steelmaking, electric steelmaking, secondary steelmaking and continuous casting.
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The physicochemical fundamental concepts of chemical equilibrium, activity-composition
relationships, and structure-properties of molten metals are introduced before going into details
of transport phenomena, i.e. kinetics, mixing and mass transfer in ironmaking and steelmaking
pro-cesses. Particular emphasis is laid on the understanding of the fundamental principles of
the processes and their application to the optimisation of actual processes. Modern
developments in blast furnaces, including modelling and process control are discussed along
with an introduction to the alternative methods of ironmaking. In the area of steelmaking, BOF
plant practice including pre-treatment of hot metal, metallurgical features of oxygen
steelmaking processes, and their control form part of the book. It also covers basic open
hearth, electric arc furnace and stainless steelmaking, before discussing the area of casting of
liquid steel—ingot casting, continuous casting and near net shape casting. The book concludes
with a chapter on the status of the ironmaking and steelmaking in India. In line with the
application of theoretical principles, several worked-out examples dealing with fundamental
principles as applied to actual plant situations are presented. The book is primarily intended for
undergraduate and postgraduate students of metallurgical engineering. It would also be
immensely useful to researchers in the area of iron and steel.
This book will cater to the needs of students who want to pursue a Diploma in Engineering,
Degree in Engineering (B.Tech/B.E., B.Sc.(Engg.) students. Postgraduate degree in
Engineering (M. Tech, M.E.) students. AMIE (Associate membership of Indian Institute of
Metals) examination. AMIIChE (Associate Membership of Indian Institute of Chemical
Engineers) examination. AIC (Associateship of Institute of Chemist) examination. Practicing
engineers in the field of environmental engineering. Environmental engineering professionals.
Furnaces sit at the core of all branches of manufacture and industry, so it is vital that these are
designed and operated safely and effi-ciently. This reference provides all of the furnace theory
needed to ensure that this can be executed successfully on an industrial scale. Industrial and
Process Furnaces: Principles, 2nd Edition provides comprehensive coverage of all aspects of
furnace operation and design, including topics essential for process engineers and operators to
better understand furnaces. This includes: the combustion process and its control, furnace
fuels, efficiency, burner design and selection, aerodynamics, heat release profiles, furnace
atmosphere, safety and emissions. These elements and more are brought together to illustrate
how to achieve optimum design and operation, with real-world case studies to showcase their
application. Up-to-date and comprehensive reference encompassing not only best practice of
operation but the essential elements of furnace theory and design, essential to anyone working
with furnaces, ovens and combustion-based systems. More case studies, more worked
examples. New material in this second edition includes further application of Computational
Fluid Dynamics (CFD), with additional content on flames and burners, costs, efficiencies and
future trends.

This book describes the basic concepts of risk and reliability with detailed descriptions
of the different levels of probabilistic safety assessment of nuclear power plants (both
internal and external). The book also maximizes readers insights into time dependent
risk analysis through several case studies, whilst risk management with respect to non
renewable energy sources is also explained. With several advanced reactors utilizing
the concept of passive systems, the reliability estimation of these systems are
explained in detail with the book providing a reliability estimation of components
through mechanistic model approach. This book is useful for advanced undergraduate
and post graduate students in nuclear engineering, aerospace engineering, industrial
engineering, reliability and safety engineering, systems engineering and applied
probability and statistics. This book is also suitable for one-semester graduate courses
on risk management of non renewable energy systems in all conventional engineering
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branches like civil, mechanical, chemical, electrical and electronics as well as computer
science. It will also be a valuable reference for practicing engineers, managers and
researchers involved in reliability and safety activities of complex engineering systems.
Elements of Fuels, Furnaces and RefractoriesFUELS, FURNACES AND
REFRACTORIESPHI Learning Pvt. Ltd.
This Revised Edition Of The Book On Environmental Pollution Control Engineering
Features A Systematic And Thorough Treatment Of The Principles Of The Origin Of
Air, Water And Land Pollutants, Their Effect On The Environment And The Methods
Available To Control Them. The Demographic And Environmental Trends, Energy
Consumption Patterns And Their Impact On The Environment Are Clearly Discussed.
Application Of The Physical, And Chemical Engineering Concepts To The Design Of
Pollution Control Equipment Is Emphasized. Due Importance Is Given To Modelling,
Quality Monitoring And Control Of Specific Major Pollutants. A Separate Chapter On
The Management Of Hazardous Wastes Is Added. Information Pertaining To Indian
Conditions Is Given Wherever Possible To Help The Reader Gain An Insight Into India
Sown Pollution Problems.This Book Is Mainly Intended As A Textbook For An
Integrated One-Semester Course For Senior Level Undergraduate Or First Year PostGraduate Engineering Students And Can Also Serve As A Reference Book To
Practising Engineers And Decision Makers Concerned With Environmental Pollution
Control.
Examining energy, environment, and sustainability from the chemical engineering point
of view, this book highlights critical issues faced by chemical engineers and
biochemical engineers worldwide. The book covers recent trends in chemical
engineering and bioprocess engineering, such as CFD simulation, statistical
optimization, process control, waste water treatment, micro reactors, fluid bed drying,
hydrodynamic studies of gas liquid mixture in pipe, and more. Other chapters cover
important ultrasound-assisted extraction, process intensification, polymers and
coatings, as well as modelling of bioreactor and enzyme systems and biological
nitrification.
Summarizes core information for quick reference in the workplace, using tables and
checklists wherever possible. Essential reading for safety officers, company managers,
engineers, transport personnel, waste disposal personnel, environmental health
officers, trainees on industrial training courses and engineering students. This book
provides concise and clear explanation and look-up data on properties, exposure limits,
flashpoints, monitoring techniques, personal protection and a host of other parameters
and requirements relating to compliance with designated safe practice, control of
hazards to people's health and limitation of impact on the environment. The book caters
for the multitude of companies, officials and public and private employees who must
comply with the regulations governing the use, storage, handling, transport and
disposal of hazardous substances. Reference is made throughout to source documents
and standards, and a Bibliography provides guidance to sources of wider ranging and
more specialized information. Dr Phillip Carson is Safety Liaison and QA Manager at
the Unilever Research Laboratory at Port Sunlight. He is a member of the Institution of
Occupational Safety and Health, of the Institution of Chemical Engineers' Loss
Prevention Panel and of the Chemical Industries Association's `Exposure Limits Task
Force' and `Health Advisory Group'. Dr Clive Mumford is a Senior Lecturer in Chemical
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Engineering at the University of Aston and a consultant. He lectures on several courses
of the Certificate and Diploma of the National Examining Board in Occupational Safety
and Health. [Given 5 star rating] - Occupational Safety & Health, July 1994 - Loss
Prevention Bulletin, April 1994 - Journal of Hazardous Materials, November 1994 Process Safety & Environmental Prot., November 1994
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