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This textbook introduces students to mass and energy balances and focuses on basic
principles for calculation, design, and optimization as they are applied in industrial
processes and equipment. While written primarily for undergraduate programs in
chemical, energy, mechanical, and environmental engineering, the book can also be
used as a reference by technical staff and design engineers interested who are in,
and/or need to have basic knowledge of process engineering calculation. Concepts and
techniques presented in this volume are highly relevant within many industrial sectors
including manufacturing, oil/gas, green and sustainable energy, and power plant
design. Drawing on 15 years of teaching experiences, and with a clear understanding of
students' interests, the authors have adopted a very accessible writing style that
includes many examples and additional citations to research resources from the
literature, referenced at the ends of chapters.
Activated sludge is the most vital wastewater process today. Now, this recent book
provides a comprehensive guide to the modelling and design of activated sludge
systems. Written by two leaders in the wastewater field, the book presents extensive
and up-to-date coverage of all areas in the activated sludge process microbiological
basis, reactor kinetics, and design methodologies. The book is organized for easy
reference and is ideal as a text or desktop guide.
This book represents the systematic coverage of mass and energy balancing in the
process industries. The classical treatment of balances in the available literature is
complemented in the following areas: - systematic analysis of large systems by Graph
theory - comprehensive thermodynamic analysis (entropy and availability) - balancing
on the basis of measured plant data (data reconciliation) - measurement design and
optimisation - dynamic balancing - plant-wide regular mass and energy balancing as a
part of company's information system. The major areas addressed are: - single- and
multi-component balancing - energy balance - entropy and exergy (availability)
balances - solvability of balancing problems - balancing with data reconciliation dynamic balancing - measurement design and optimisation - regular balancing of large
industrial systems. The book is directed to chemical engineers, plant designers,
technologists, information technology managers, control engineers and instrumentation
engineers in process industries. Major areas of applications are process industries and
energy production, such as oil refining, natural gas processing, petrochemistry,
chemical industries, mineral processing and utility production and distribution systems.
University students and teachers of chemical engineering and control will also find the
book invaluable.
Our book addresses the needs of practitioners, engineers, scientists, regulators,
resource managers, planners, and others with a need to know about septic systems. It
arose after discussions about the need for a text that integrated current understanding
of the hydrologic, physical, chemical, and biological processes involved in the treatment
of wastewater using soil. In our experience, people working with septic systems –
ourselves included – have a fragmented understanding of what these systems are, how
they function, how wastewater moves through soil, how and which pollutants are
removed, and how these systems impact the environment and public health. The
relevant information is scattered across disciplines, information sources and audiences.
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This book is an attempt to collect and integrate this information in one place, and
provide a scientific framework for understanding soil-based wastewater treatment.
Offers middle and high school science teachers practical advice on how they can teach their
students key concepts while building their understanding of the subject through various levels
of learning activities.
In 1982 the International Association on Water Pollution Research and Control (IAWPRC), as it
was then called, established a Task Group on Mathematical Modelling for Design and
Operation of Activated Sludge Processes. The aim of the Task Group was to create a common
platform that could be used for the future development of models for COD and N removal with
a minimum of complexity. As the collaborative result of the work of several modelling groups,
the Activated Sludge Model No. 1 (ASM1) was published in 1987, exactly 25 years ago. The
ASM1 can be considered as the reference model, since this model triggered the general
acceptance of wastewater treatment modelling, first in the research community and later on
also in practice. ASM1 has become a reference for many scientific and practical projects, and
has been implemented (in some cases with modifications) in most of the commercial software
available for modelling and simulation of plants for N removal. The models have grown more
complex over the years, from ASM1, including N removal processes, to ASM2 (and its
variations) including P removal processes, and ASM3 that corrects the deficiencies of ASM1
and is based on a metabolic approach to modelling. So far, ASM1 is the most widely applied.
Applications of Activated Sludge Models has been prepared in celebration of 25 years of ASM1
and in tribute to the activated sludge modelling pioneer, the late Professor G.v.R. Marrais. It
consists of a dozen of practical applications for ASM models to model development, plant
optimization, extension, upgrade, retrofit and troubleshooting, carried out by the members of
the Delft modelling group over the last two decades.
Teaching Science for UnderstandingA Practical Guide for Middle and High School
TeachersPrentice Hall
This book has developed from a short residential course organised by the Department of
Minerals Engineering and the Department of Extra Mural Studies of the University of
Birmingham. The course was concerned mainly with physical methods of analysis of minerals
and mineral products, and particular regard was given to 'non-destructive' methods, with
special emphasis on newly available techniques but with a review of older methods and their
recent developments included therein. Mineral analysis is obviously of great importance in all
the stages of mineral exploration, processing, and utilisation. Selection of a method for a
particular mineral or mineral product will depend upon a number of factors, primarily whether
an elementary analysis or a phase or structure analysis is required. It will also depend upon
the accuracy required. The chapters in the book covering the different methods show the range
of useful applicability of the methods considered and should prove valuable as an aid or
methods for a given set of circumstances. in selecting a suitable method The book, referring as
it does to the majority of the instrumental methods available today (as well as, for comparison,
a useful contribution on the place of classical wet chemical analysis) will be valuable to the
student as well as to those analysts, research workers, and process engineers who are
concerned with the winning, processing, and utilisation of minerals and mineral products.

There are many comprehensive design books, but none of them provide a significant
number of detailed economic design examples of typically complex industrial
processes. Most of the current design books cover a wide variety of topics associated
with process design. In addition to discussing flowsheet development and equipment
design, these textbooks go into a lot of detail on engineering economics and other
many peripheral subjects such as written and oral skills, ethics, "green" engineering
and product design. This book presents general process design principles in a concise
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readable form that can be easily comprehended by students and engineers when
developing effective flow sheet and control structures. Ten detailed case studies
presented illustrate an in-depth and quantitative way the application of these general
principles. Detailed economic steady-state designs are developed that satisfy economic
criterion such as minimize total annual cost of both capital and energy or return on
incremental capital investment. Complete detailed flow sheets and Aspen Plus files are
provided. Then conventional PI control structures are be developed and tested for their
ability to maintain product quality during disturbances. Complete Aspen Dynamics files
are be provided of the dynamic simulations.
This conference on Catalysis was held under the auspices ofthe NATO Science
Committee as part of its continuing effort to promote the useful progress of science
through international cooperation. The Science Committee Conferences are
deliberately designed and struc tured to focus expert attention on what is not known,
rather than what is known. The participants are carefully selected to bring together a
variety of complementary viewpoints. Through intensive group discussion, they seek to
reach agreement on conclusions and recommendations for future research which will
be of value to the scientific community. We believe that the endeavour has been
particularly successful in the pre sent case. Some twenty-five papers, either in the form
of reprints or specially written reviews were contributed by the participants for advance
circulation, to outline the state-of-the art in the three areas ofheterogeneous,
homogeneous and metalloenzyme catalysis and to focus attention on key problems.
The availability of this background material precluded the need for lengthy intro ductory
presentations and permitted rapid initiation of interdisciplinary discussions. All
participants gave generously and enthusiastically of their expertise and effort during the
week of the meeting, of ten long past normal bedtime hours, and we extend to them our
deep gratitude.
Despite the length of time it has been around, its importance, and vast amounts of
research, combustion is still far from being completely understood. Issues regarding the
environment, cost, and fuel consumption add further complexity, particularly in the
process and power generation industries. Dedicated to advancing the art and science
of industr
Designed as a textbook for the undergraduate students of chemical engineering and
related disciplines such as biotechnology, polymer technology, petrochemical
engineering, electrochemical engineering, environmental engineering and safety
engineering, the chief objective of the book is to prepare students to make analysis of
chemical processes through calculations and to develop systematic problem-solving
skills in them. The text presents the fundamentals of chemical engineering operations
and processes in a simple style that helps the students to gain a thorough
understanding of chemical process calculations. The book deals with the principles of
stoichiometry to formulate and solve material and energy balance problems in
processes with and without chemical reactions. With the help of examples, the book
explains the construction and use of reference-substance plots, equilibrium diagrams,
psychrometric charts, steam tables and enthalpy composition diagrams. It also
elaborates on thermophysics and thermochemistry to acquaint the students with the
thermodynamic principles of energy balance calculations. The book is supplemented
with Solutions Manual for instructors containing detailed solutions of all chapter-end
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unsolved problems.NEW TO THE SECOND EDITION • Incorporates a new chapter on
Bypass, Recycle and Purge Operations • Comprises updations in some sections and
presents new sections on Future Avenues and Opportunities in Chemical Engineering,
Processes in Biological and Energy Systems • Contains several new worked-out
examples in the chapter on Material Balance with Chemical Reaction • Includes GATE
questions with answers up to the year 2016 in Objective-type questions KEY
FEATURES • SI units are used throughout the book. • All basic chemical engineering
operations and processes are introduced, and different types of problems are illustrated
with worked-out examples. • Stoichiometric principles are extended to solve problems
related to bioprocessing, environmental engineering, etc. • Exercise problems (more
than 810) are organised according to the difficulty level and all are provided with
answers.
Biochemical Engineering Fundamentals, 2/e, combines contemporary engineering science with
relevant biological concepts in a comprehensive introduction to biochemical engineering. The
biological background provided enables students to comprehend the major problems in
biochemical engineering and formulate effective solutions.
This two-volume set provides a single source for scientists and engineers interested in
intermetallics. The work consists of nearly 80 chapters covering fundamental theory,
experimental aspects, practical applications (present and potential), and critical assessment.
An introduction to the current state of theory in a new and lively field, this volume offers both
students and researchers a practical guide. It features a comprehensive set of pictures of
fullerene structures and tabulates their properties. In addition, it lists a computer program that
will extend the tables as needed. Seven chapters of descriptive material precede over 200
pages of tables with corresponding diagrams and serve as a self-contained introduction.
Topics include fullerene cages, electronic structure, steric strain, symmetry and spectroscopy,
fullerene isomerization, and carbon gain and loss. Each chapter concludes with references and
notes.
Can hydrogen and electricity supply all of the world's energy needs? Handbook of Hydrogen
Energy thoroughly explores the notion of a hydrogen economy and addresses this question.
The handbook considers hydrogen and electricity as a permanent energy system and provides
factual information based on science. The text focuses on a large cross section o

Chemical Reactor Modeling closes the gap between Chemical Reaction Engineering
and Fluid Mechanics. The second edition consists of two volumes: Volume 1:
Fundamentals. Volume 2: Chemical Engineering Applications In volume 1 most of the
fundamental theory is presented. A few numerical model simulation application
examples are given to elucidate the link between theory and applications. In volume 2
the chemical reactor equipment to be modeled are described. Several engineering
models are introduced and discussed. A survey of the frequently used numerical
methods, algorithms and schemes is provided. A few practical engineering applications
of the modeling tools are presented and discussed. The working principles of several
experimental techniques employed in order to get data for model validation are
outlined. The monograph is based on lectures regularly taught in the fourth and fifth
years graduate courses in transport phenomena and chemical reactor modeling and in
a post graduate course in modern reactor modeling at the Norwegian University of
Science and Technology, Department of Chemical Engineering, Trondheim, Norway.
The objective of the book is to present the fundamentals of the single-fluid and multifluid models for the analysis of single and multiphase reactive flows in chemical
reactors with a chemical reactor engineering rather than mathematical bias. Organized
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into 13 chapters, it combines theoretical aspects and practical applications and covers
some of the recent research in several areas of chemical reactor engineering. This
book contains a survey of the modern literature in the field of chemical reactor
modeling.
This book focuses on Process Engineering and Design of Chemical Plant and
Equipment. It delves into the evaluation of options for design including innovation, costeffectiveness, safety etc. as important evaluation criteria.
This welcome new edition covers bioprocess engineering principles for the reader with
a limited engineering background. It explains process analysis from an engineering
point of view, using worked examples and problems that relate to biological systems.
Application of engineering concepts is illustrated in areas of modern biotechnology such
as recombinant protein production, bioremediation, biofuels, drug development, and
tissue engineering, as well as microbial fermentation. The main sub-disciplines within
the engineering curriculum are all covered; Material and Energy Balances, Transport
Processes, Reactions and Reactor Engineering. With new and expanded material,
Doran's textbook remains the book of choice for students seeking to move into
bioprocess engineering. NEW TO THIS EDITION: All chapters thoroughly revised for
current developments, with over 200 pgs of new material, including significant new
content in: Metabolic Engineering Sustainable Bioprocessing Membrane Filtration
Turbulence and Impeller Design Downstream Processing Oxygen Transfer Systems
Over 150 new problems and worked examples More than 100 new illustrations New to
this edition: All chapters thoroughly revised for current developments, with over 200 pgs
of new material, including significant new content in: Metabolic Engineering Sustainable
Bioprocessing Membrane Filtration Turbulence and Impeller Design Downstream
Processing Oxygen Transfer Systems Over 150 new problems and worked examples
More than 100 new illustrations
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