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The only comprehensive source on extraction process optimization, this book details the
installation, construction, development, modeling, control, and economics of conventional and
specialized extraction systems in the food processing industry. It supplies case studies for
illustration of specific extraction systems in commercial food production.

Osmotically driven membrane processes (ODMPs) including forward osmosis (FO) and pressureretarded osmosis (PRO) have attracted increasing attention in fields such as water treatment,
desalination, power generation, and life science. In contrast to pressure-driven membrane
processes, e.g., reverse osmosis, which typically employs applied high pressure as driving
force, ODMPs take advantages of naturally generated osmotic pressure as the sole source of
driving force. In light of this, ODMPs possess many advantages over pressure-driven membrane
processes. The advantages include low energy consumption, ease of equipment maintenance, low
capital investment, high salt rejection, and high water flux. In the past decade, over 300
academic papers on ODMPs have been published in a variety of application fields. The number of
such publications is still rapidly growing. The ODMPs' approach, fabrications, recent
development and applications in wastewater treatment, power generation, seawater desalination,
and gas absorption are presented in this book.
Part of the Essential Engineering Calculations Series, this book presents step-by-step solutions
of the basic principles of mass transfer operations, including sample problems and solutions and
their applications, such as distillation, absorption, and stripping. Presenting the subject from
a strictly pragmatic point of view, providing both the principles of mass transfer operations
and their applications, with clear instructions on how to carry out the basic calculations
needed, the book also covers topics useful for readers taking their professional exams.
This book introduces the fundamental principles of the mass transfer phenomenon and its diverse
applications in process industry. It covers the full spectrum of techniques for chemical
separations and extraction. Beginning with molecular diffusion in gases, liquids and solids
within a single phase, the mechanism of inter-phase mass transfer is explained with the help of
several theories. The separation operations are explained comprehensively in two distinct
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ways—stage-wise contact and continuous differential contact. The primary design requirements of
gas–liquid equipment are discussed. The book provides a detailed discussion on all individual
gas–liquid, liquid–liquid, solid–gas, and solid–liquid separation processes. The students are
also exposed to the underlying principles of the membrane-based separation processes. The book
is replete with real applications of separation processes and equipment. Problems are worked out
in each chapter. Besides, problems with answers, short questions, multiple choice questions with
answers are given at the end of each chapter. The text is intended for a course on mass
transfer, transport and separation processes prescribed for the undergraduate and postgraduate
students of chemical engineering.

Handbook of Agricultural and Farm Machinery, Third Edition, is the essential reference for
understanding the food industry, from farm machinery, to dairy processing, food storage
facilities and the machinery that processes and packages foods. Effective and efficient food
delivery systems are built around processes that maximize efforts while minimizing cost and
time. This comprehensive reference is for engineers who design and build machinery and
processing equipment, shipping containers, and packaging and storage equipment. It includes
coverage of microwave vacuum applications in grain processing, cacao processing, fruit and
vegetable processing, ohmic heating of meat, facility design, closures for glass containers,
double seaming, and more. The book's chapters include an excellent overview of food engineering,
but also regulation and safety information, machinery design for the various stages of food
production, from tillage, to processing and packaging. Each chapter includes the state-of-the
art in technology for each subject and numerous illustrations, tables and references to guide
the reader through key concepts. Describes the latest breakthroughs in food production machinery
Features new chapters on engineering properties of food materials, UAS applications, and
microwave processing of foods Provides efficient access to fundamental information and presents
real-world applications Includes design of machinery and facilities as well as theoretical bases
for determining and predicting behavior of foods as they are handled and processed
This book addresses the specific needs of undergraduate chemical engineering students for the
two courses in Mass Transfer I and Mass Transfer II. It is also suitable for a course in
Downstream Processing for biotechnology students. This self-contained textbook is designed to
provide single-volume coverage of the full spectrum of techniques for chemical separations. The
operations covered include vapour distillation, fluid adsorption, gas absorption, liquid
extraction, solid leaching, gas humidification, solid drying, foam separation, solution
crystallization, metal alloying, reverse osmosis, molecular sieves, electrodialysis, and ion
exchange. The text also discusses emerging applications such as drug delivery, gel
electrophoresis, bleaching, membrane separations, polymer devolatilization, solution
crystallization, and gas chromatography. Equipment selection is discussed for different
operations. A table of industrial applications for each and every mass transfer unit operation
is provided. The worked examples illustrate problems from chemical process and biotechnology
industries. Review questions encourage critical thinking, and end-of-chapter problems emphasize
grasping of the fundamentals as well as illustrate applications of theory to a wide variety of
scenarios. KEY FEATURES • Includes several case studies ranging from manufacture of vitamin C,
prilling tower to granulate urea to vanaspati discolouration and wilting of the lettuce. •
Introduces generalized Fick’s law of diffusion. • Discusses hollow fibre mass exchangers. •
Introduces new concepts such as cosolvent factor, Z step procedure for multistage cross-current
extraction.

The Chemistry and Technology of Edible Oils and Fats and their High Fat Products covers the
theoretical and practical aspects associated with the chemistry and technology of oils and fats.
The book discusses the chemistry of edible fats; vegetable-oil separation technology; and waterand heat-promoted fat separation from animal and plant "fatty tissues". The text also describes
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the refining process; the fat-modification processes; and the production of edible-fat products
of high fat content. The technologies applied to speciality fats; the storage and transport of
oils and fats; and energy demands of the oil-milling and edible-fat processing operations.
People involved in the processing of edible oils and fats will find the book useful.
This book presents balanced treatment of transport phenomena and equal emphasis on mass
transport, momentum transport and energy transport. It include extensive reference to
applications of material covered and the addition of appendices on applied mathematics topics,
the Boltzmann equation, and a summary of the basic equations in several coordinate systems.
'Transport phenomena' offers literature citations throughout so you and your students know where
to find additional material. It contains - Transport properties in two-phase systems; Boundarylayer theory; Heat and mass transfer coefficients; Dimensional analysis and scaling.

Addressing critical problems associated with various areas of bioprocess engineering development
and operations, this text presents consolidated material dealing with numerical and conceptual
problems of chemical engineering, microbiology and enzyme science.

A unique and interdisciplinary field, food processing must meet basic process engineering
considerations such as material and energy balances, as well as the more specialized
requirements of food acceptance, human nutrition, and food safety. Food engineering, therefore,
is a field of major concern to university departments of food science, and chemical and
biological engineering as well as engineers and scientists working in various food processing
industries. Part of the notable CRC Press Contemporary Food Engineering series, Food Process
Engineering Operations focuses on the application of chemical engineering unit operations to the
handling, processing, packaging, and distribution of food products. Chapters 1 through 5 open
the text with a review of the fundamentals of process engineering and food processing
technology, with typical examples of food process applications. The body of the book then covers
food process engineering operations in detail, including theory, process equipment, engineering
operations, and application examples and problems. Based on the authors’ long teaching and
research experience both in the US and Greece, this highly accessible textbook employs simple
diagrams to illustrate the mechanism of each operation and the main components of the process
equipment. It uses simplified calculations requiring only elementary calculus and offers
realistic values of food engineering properties taken from the published literature and the
authors’ experience. The appendix contains useful engineering data for process calculations,
such as steam tables, engineering properties, engineering diagrams, and suppliers of process
equipment. Designed as a one or two semester textbook for food science students, Food Process
Engineering Operations examines the applications of process engineering fundamentals to food
processing technology making it an important reference for students of chemical and biological
engineering interested in food engineering, and for scientists, engineers, and technologists
working in food processing industries.

Offers a concise introduction to the separation and purification of biochemicals. Bridges two
scientific cultures, providing an introduction to bioseparations for scientists with no
background in engineering and for engineers with little grounding in biology. The authors
supplement the ideas by simple worked examples, making the techniques of bioseparations easy to
learn. Discusses removal of insolubles, product isolation, purification and polishing.
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Jeden Tag pendeln Karen, Anna und Lou von Brighton nach London. An diesem Morgen sitzt auch
Karens Mann Simon mit im Zug. Mitten im Gespräch bricht er plötzlich zusammen. Herzinfarkt.
Hilflos muss Karen mitansehen wie die Sanitäter kommen: Sie können nichts mehr für Simon tun.
Karen steht unter Schock. Ihr Mann war erst fünfzig. Warum wurde er so plötzlich aus dem Leben
gerissen? Die Kinder sind doch noch so klein. Nur gut, dass sie Anna hat, ihre beste Freundin.
Aber auch sie und Lou sind von dem tragischen Ereignis erschüttert. Auch ihr Leben wird nicht
mehr dasselbe sein. Das Schicksal hat die drei Frauen zusammengeführt – kann ihre Freundschaft
die Wunden heilen? «Der Roman ist gefühlvoll und ergreifend. Es geht um Freundschaft und
Loyalität und darum, wie wir traumatische Ereignisse überwinden können. Bewegend!» (Books
Quarterly) «Großartig!» (Red Hot) «Eine spannende und berührende Geschichte, die einem ans Herz
geht. Ein wahrhaft fesselndes Buch!» (Easy Living) «Freundschaft, Liebe, Leid, Verlust und
Neubeginn. Von all dem handelt Sarah Rayners großartiges Buch. Man kann es nur schwer aus der
Hand legen – selbst wenn man nach einem Taschentuch greift.» (The Sussex Newspaper)

"Written by engineers for engineers (with over 150 International Editorial Advisory Board
members),this highly lauded resource provides up-to-the-minute information on the chemical
processes, methods, practices, products, and standards in the chemical, and related, industries.
"
A staple in any chemical engineering curriculum New edition has a stronger emphasis on membrane
separations, chromatography and other adsorptive processes, ion exchange Discusses many
developing topics in more depth in mass transfer operations, especially in the biological
engineering area Covers in more detail phase equilibrium since distillation calculations are
completely dependent on this principle Integrates computational software and problems using
Mathcad Features 25-30 problems per chapter
The authors have written a practical introductory text exploring the theory and applications of
unit operations for environmental engineers that is a comprehensive update to Linvil Rich’s 1961
classic work, “Unit Operations in Sanitary Engineering”. The book is designed to serve as a
training tool for those individuals pursuing degrees that include courses on unit operations.
Although the literature is inundated with publications in this area emphasizing theory and
theoretical derivations, the goal of this book is to present the subject from a strictly
pragmatic introductory point-of-view, particularly for those individuals involved with
environmental engineering. This book is concerned with unit operations, fluid flow, heat
transfer, and mass transfer. Unit operations, by definition, are physical processes although
there are some that include chemical and biological reactions. The unit operations approach
allows both the practicing engineer and student to compartmentalize the various operations that
constitute a process, and emphasizes introductory engineering principles so that the reader can
then satisfactorily predict the performance of the various unit operation equipment.

A staple in any chemical engineering curriculum New edition has a stronger emphasis on membrane
separations, chromatography and other adsorptive processes, ion exchange Discusses many
developing topics in more depth in mass transfer operations, especially in the biological
engineering area Covers in more detail phase equilibrium since distillation calculations are
completely dependent on this principle Integrates computational software and problems using
Mathcad Features 25-30 problems per chapter
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