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Food Process Engineering and Technology, Third Edition combines scientific depth with practical usefulness, creating a
tool for graduate students and practicing food engineers, technologists and researchers looking for the latest information
on transformation and preservation processes and process control and plant hygiene topics. This fully updated edition
provides recent research and developments in the area, features sections on elements of food plant design, an
introductory section on the elements of classical fluid mechanics, a section on non-thermal processes, and recent
technologies, such as freeze concentration, osmotic dehydration, and active packaging that are discussed in detail.
Provides a strong emphasis on the relationship between engineering and product quality/safety Considers cost and
environmental factors Presents a fully updated, adequate review of recent research and developments in the area
Includes a new, full chapter on elements of food plant design Covers recent technologies, such as freeze concentration,
osmotic dehydration, and active packaging that are discussed in detail
In order to successfully produce food products with maximum quality, each stage of processing must be well-designed.
Unit Operations in Food Engineering systematically presents the basic information necessary to design food processes
and the equipment needed to carry them out. It covers the most common food engineering unit operations in detail,
including guidance for carrying out specific design calculations. Initial chapters present transport phenomena basics for
momentum, mass, and energy transfer in different unit operations. Later chapters present detailed unit operation
descriptions based on fluid transport and heat and mass transfer. Every chapter concludes with a series of solved
problems as examples of applied theory.
While mathematically sophisticated methods can be used to better understand and improve processes, the nonlinear
nature of food processing models can make their dynamic optimization a daunting task. With contributions from a virtual
who’s who in the food processing industry, Optimization in Food Engineering evaluates the potential uses and limitations
of optimization techniques for food processing, including classical methods, artificial intelligence-genetic algorithms, multiobjective optimization procedures, and computational fluid dynamics. The book begins by delineating the fundamentals
and methods for analytical and numerical procedures. It then covers optimization techniques and how they specifically
apply to food processing. The final section digs deep into fundamental food processes and provides detailed explanation
and examples from the most experienced and published authors in the field. This includes a range of processes from
optimization strategies for improving the performance of batch reactors to the optimization of conventional thermal
processing, microwave heating, freeze drying, spray drying, and refrigeration systems, to structural optimization
techniques for developing beverage containers, optimization approaches for impingement processing, and optimal
operational planning methodologies. Each chapter presents the required parameters for the given process with the
optimization procedure to apply. An increasing part of the food processor’s job is to optimize systems to squeeze more
dollars out of overhead to offset rising utility and transportation costs. Logically combining optimization techniques from
many sources into a single volume focused on food production processes, this book provides real solutions to increases
in energy, healthcare, and product liability costs that impact the bottom line in food production.
Food Engineering is a component of Encyclopedia of Food and Agricultural Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty
one Encyclopedias. Food Engineering became an academic discipline in the 1950s. Today it is a professional and
scientific multidisciplinary field related to food manufacturing and the practical applications of food science. These
volumes cover five main topics: Engineering Properties of Foods; Thermodynamics in Food Engineering; Food Rheology
and Texture; Food Process Engineering; Food Plant Design, which are then expanded into multiple subtopics, each as a
chapter. These four volumes are aimed at the following five major target audiences: University and College students
Educators, Professional practitioners, Research personnel and Policy analysts, managers, and decision makers and
NGOs
Food industry managers, engineers, and scientists require a personal repertory of mathematical tools to find solutions to
a variety of work problems. These problems relate to processing, research, analysis, and other operations that require
mathematical solutions. This new handbook provides a practical review of required basic mathematical methods, and
relates them to specific areas of food industry problem solving. Prepared for students in undergraduate food science
programs, the handbook also serves the needs of food industry technical personnel who would be helped by a review of
basic math for food engineering and non-technical managers who seek an introduction to food engineering math and
problem solving. Each chapter on a math or problem-solving skill begins with fundamental concepts, presents step-bystep procedures in the skill, and provides numerous practical, illustrative examples. Practice problems with answers in
the appendix provide for self-testing and reinforcement of learning. All of the math skills presented relate to common food
industry problems. From the text In food engineering, and any other mathematically oriented discipline, one must become
adept at problem solving using equations and mathematical principles. Many of the problems that food scientists and
engineers face require the ability to apply physical and mathematical principles to solve equations and calculate
necessary information. Thus, problem-solving abilities are extremely important, and we should be familiar with the
general steps in problem solving.
This is a new book on food process engineering which treats the principles of processing in a scientifically rigorous yet
concise manner, and which can be used as a lead in to more specialized texts for higher study. It is equally relevant to
those in the food industry who desire a greater understanding of the principles of the food processes with which they
work. This text is written from a quantitative and mathematical perspective and is not simply a descriptive treatment of
food processing. The aim is to give readers the confidence to use mathematical and quantitative analyses of food
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processes and most importantly there are a large number of worked examples and problems with solutions. The
mathematics necessary to read this book is limited to elementary differential and integral calculus and the simplest kind
of differential equation.
Food engineering is a required class in food science programs, as outlined by the Institute for Food Technologists (IFT).
The concepts and applications are also required for professionals in food processing and manufacturing to attain the
highest standards of food safety and quality. The third edition of this successful textbook succinctly presents the
engineering concepts and unit operations used in food processing, in a unique blend of principles with applications. The
authors use their many years of teaching to present food engineering concepts in a logical progression that covers the
standard course curriculum. Each chapter describes the application of a particular principle followed by the quantitative
relationships that define the related processes, solved examples, and problems to test understanding. The subjects the
authors have selected to illustrate engineering principles demonstrate the relationship of engineering to the chemistry,
microbiology, nutrition and processing of foods. Topics incorporate both traditional and contemporary food processing
operations.
This book conveys many significant messages for the food engineering and allied professions: the importance of working
in multidisciplinary teams, the relevance of developing food engineering based on well-established principles, the benefits
of developing the field by bringing together experts from industry, academia and government, and the unparalleled
advantage of working as globally as possible in the understanding, development, and applications of food engineering
principles. I am delighted to welcome this book to the Series and I am convinced colleagues from all parts of the world
will gain great value from it.
Food Engineering: Principles and Selected Applications explores the principles of food engineering that are needed for
resolving problems of food processing and preservation. This book is divided into 11 chapters that provide numerous
effective examples and discussions of unique aspects of the food industry, which utilize these principles. This book
discusses first the boiling heat transfer and the multi-effect principle for evaporators, as well as the application of this
principle to the special problems involved in evaporation of liquid foods. The subsequent chapters cover the principles of
fluid dynamics and axial dispersion. The discussion then shifts to the effect of residence-time distribution on continuous
sterilization processes. The concluding chapters examine the concepts of water activity and its effect upon various
reactions important to food processing and quality. This book is intended for both students and practicing food engineers
and technologists.
Ten years after the publication of the first edition of Fundamentals of Food Process Engineering, there have been
significant changes in both food science education and the food industry itself. Students now in the food science curric
ulum are generally better prepared mathematically than their counterparts two decades ago. The food science curriculum
in most schools in the United States has split into science and business options, with students in the science option
following the Institute of Food Technologists' minimum requirements. The minimum requirements include the food
engineering course, thus students en rolled in food engineering are generally better than average, and can be chal
lenged with more rigor in the course material. The food industry itself has changed. Traditionally, the food industry has
been primarily involved in the canning and freezing of agricultural commodi ties, and a company's operations generally
remain within a single commodity. Now, the industry is becoming more diversified, with many companies involved in
operations involving more than one type of commodity. A number of for mulated food products are now made where the
commodity connection becomes obscure. The ability to solve problems is a valued asset in a technologist, and often,
solving problems involves nothing more than applying principles learned in other areas to the problem at hand. A
principle that may have been commonly used with one commodity may also be applied to another commodity to produce
unique products.
This fourth edition of this successful textbook succinctly presents the engineering concepts and unit operations used in
food processing, in a unique blend of principles with applications. Depth of coverage is very high. The authors use their
many years of teaching to present food engineering concepts in a logical progression that covers the standard course
curriculum. Both are specialists in engineering and world-renowned. Chapters describe the application of a particular
principle followed by the quantitative relationships that define the related processes, solved examples and problems to
test understanding. Supplemental processes including filtration, sedimentation, centrifugation, and mixing Extrusion
processes for foods Packaging concepts and shelf life of foods Expanded information on Emerging technologies, such as
high pressure and pulsed electric field; Transport of granular foods and powders; Process controls and measurements;
Design of plate heat exchangers; Impact of fouling in heat transfer processes; Use of dimensional analysis in
understanding physical phenomena
Introduction to Food EngineeringAcademic Press
This long awaited second edition of a popular textbook has a simple and direct approach to the diversity and complexity
of food processing. It explains the principles of operations and illustrates them by individual processes. The new edition
has been enlarged to include sections on freezing, drying, psychrometry, and a completely new section on mechanical
refrigeration. All the units have been converted to SI measure. Each chapter contains unworked examples to help the
student gain a grasp of the subject, and although primarily intended for the student food technologist or process
engineer, this book will also be useful to technical workers in the food industry
Food Engineering Handbook: Food Process Engineering addresses the basic and applied principles of food engineering
methods used in food processing operations around the world. Combining theory with a practical, hands-on approach,
this book examines the thermophysical properties and modeling of selected processes such as chilling, freezing, and
dehydration. A complement to Food Engineering Handbook: Food Engineering Fundamentals, this text: Discusses size
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reduction, mixing, emulsion, and encapsulation Provides case studies of solid–liquid and supercritical fluid extraction
Explores fermentation, enzymes, fluidized-bed drying, and more Presenting cutting-edge information on new and
emerging food engineering processes, Food Engineering Handbook: Food Process Engineering is an essential reference
on the modeling, quality, safety, and technologies associated with food processing operations today.
The processing of food is no longer simple or straightforward, but is now a highly inter-disciplinary science. A number of new techniques have
developed to extend shelf-life, minimize risk, protect the environment, and improve functional, sensory, and nutritional properties. Since 1999
when the first edition of this book was published, it has facilitated readers’ understanding of the methods, technology, and science involved
in the manipulation of conventional and newer sophisticated food preservation methods. The Third Edition of the Handbook of Food
Preservation provides a basic background in postharvest technology for foods of plant and animal origin, presenting preservation technology
of minimally processed foods and hurdle technology or combined methods of preservation. Each chapter compiles the mode of food
preservation, basic terminologies, and sequential steps of treatments, including types of equipment required. In addition, chapters present
how preservation method affects the products, reaction kinetics and selected prediction models related to food stability, what conditions need
be applied for best quality and safety, and applications of these preservation methods in different food products. This book emphasizes
practical, cost-effective, and safe strategies for implementing preservation techniques for wide varieties of food products. Features: Includes
extensive overview on the postharvest handling and treatments for foods of plants and animal origin Describes comprehensive preservation
methods using chemicals and microbes, such as fermentation, antimicrobials, antioxidants, pH-lowering, and nitrite Explains comprehensive
preservation by controlling of water, structure and atmosphere, such as water activity, glass transition, state diagram, drying, smoking, edible
coating, encapsulation and controlled release Describes preservation methods using conventional heat and other forms of energy, such as
microwave, ultrasound, ohmic heating, light, irradiation, pulsed electric field, high pressure, and magnetic field Revised, updated, and
expanded with 18 new chapters, the Handbook of Food Preservation, Third Edition, remains the definitive resource on food preservation and
is useful for practicing industrial and academic food scientists, technologists, and engineers.
Trends in Food Engineering presents a wide vision of food engineering, with an emphasis on topics vital to the food industry today. The first
section deals with physical and sensory properties of food. The emphasis in these chapters is on structure-function relationships, food
rheology, and the correlations between physicochemical and sensory data. The second section, on advances in food processing, includes
recent developments in minimal preservation and thermal and nonthermal processing of foods. The book concludes with current topics in
food engineering, including applied biotechnology, food additives, and functional properties of proteins.
This easy-to-follow guide is a step by step workbook intended to enhance students' understanding of complicated concepts in food
engineering. It also gives them hands-on practice in solving food engineering problems. The book covers problems in fluid flow, heat transfer,
and mass transfer. It also tackles the most common unit operations that have applications in food processing, such as thermal processing,
cooling and freezing, evaporation, psychometrics and drying. Included are theoretical questions in the form of true or false, solved problems,
semi-solved problems, and problems solved using a computer. The semi-solved problems guide students through the solution.
The necessity of prediction and fine control in the food manufacturing process is becoming more important than ever before, and food
researchers and engineers must confront difficulties arising from the specificity of food materials and the sensitivity of human beings to taste.
Fortunately, an overview of world research reveals that the mechanisms of the many complex phenomena found in the food manufacturing
process have been gradually elucidated by skilful experiments using new analytical tools, methods and theoretical analyses. This book, the
proceedings of the 6th International Congress on Engineering and Food (ICEF6), held for the first time in Asia - in Chiba, Japan May 23 -27,
1993 - summarizes the frontiers of world food engineering in 1993. Congress was joined by the 4th International Conference on Fouling and
Cleaning. There were 476 active members from 31 countries participating in the Congress. The editors hope that readers will find this book to
be a useful review of the current state of food engineering, and will consider future developments in this research field. The editors extend
thanks to the members of the organizing committee of ICEF6, and the advisors, Dr. Ryozo Toei, Professor Emeritus of Kyoto University and
Dr. Masao Fujimaki, Professor Emeritus of the University of Tokyo. They also acknowledge the international advisory board members who
helped the organizing committee in many ways, and the 10 foundations and 66 companies that financially supported the ICEF6. Finally, the
editors are indebted to the reviewers of the manuscripts of these proceedings.
A Supplement for Food Science & Engineering Students Who Need to Improve Their Mathematical Skills A remedial textbook for
understanding mathematical theories and formulas, Math Concepts for Food Engineering, Second Edition helps students improve their
mathematical skills so that they can succeed in food engineering cour
PRINT/ONLINE PRICING OPTIONS AVAILABLE UPON REQUEST AT e-reference@taylorandfrancis.com
With the advancement of computers, the use of modeling to reduce time and expense, and improve process optimization, predictive
capability, process automation, and control possibilities, is now an integral part of food science and engineering. New technology and ease of
use expands the range of techniques that scientists and researchers have at the

Introduction to Food Engineering deals with the engineering concepts in food processing employing a unit operations approach.
The book focuses on mass and energy balances, fluid flow, energy utilization, refrigeration, heat transfer, food freezing,
evaporation, dehydration, and psychometrics. It is in line with primary topics recommended by the Institute of Food Technologists
of the U.S.A. The text reviews some concepts related to food science such as the equation of state and perfect gas law, laws of
thermodynamics, and conservation of mass. The book also discusses the transport of liquid foods and the three types of utilities
used in food processing: 1) steam generation and utilization; 2) natural gas utilization; and 3) electric power utilization. The text
explains how to determine the properties of food and the different approaches that can be used to obtain the food's thermal
properties prior to using the proper heat-exchange equipment. Food preservation also involves freezing (direct or indirect contact
systems), evaporation, dehydration, and psychometrics (involving thermodynamic properties of gas-vapor mixtures). The book is
suitable for nutritionists, food technologists, advanced under-graduate and beginning graduate students in food science and
technology, and professionals whose works are in the food processing, research, and preservation industry.
Essentials & Applications of Food Engineering provides a comprehensive understanding of food engineering operations and their
practical and industrial utility. It presents pertinent case studies, solved numerical problems, and multiple choice questions in each
chapter and serves as a ready reference for classroom teaching and exam preparations. The first part of this textbook contains the
introductory topics on units and dimensions, material balance, energy balance, and fluid flow. The second part deals with the
theory and applications of heat and mass transfer, psychrometry, and reaction kinetics. The subsequent chapters of the book
present the heat and mass transfer operations such as evaporation, drying, refrigeration, freezing, mixing, and separation. The
final section focuses on the thermal, non-thermal, and nanotechnology-based novel food processing techniques, 3D food printing,
active and intelligent food packaging, and fundamentals of CFD modeling. Features Features 28 case studies to provide a
substantial understanding of the practical and industrial applications of various food engineering operations Includes 178 solved
numerical problems and 285 multiple choice questions Highlights the application of mass balance in food product traceability and
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the importance of viscosity measurement in a variety of food products Provides updated information on novel food processing
techniques such as cold plasma, 3D food printing, nanospray drying, electrospraying, and electrospinning The textbook is
designed for undergraduate and graduate students pursuing Food Technology and Food Process Engineering courses. This book
would also be of interest to course instructors and food industry professionals.
Long recognized as the bestselling textbook for teaching food engineering to food science students, this 5e transitions with
today’s students from traditional textbook learning to integrated presentation of the key concepts of food engineering. Using
carefully selected examples, Singh and Heldman demonstrate the relationship of engineering to the chemistry, microbiology,
nutrition and processing of foods in a uniquely practical blend. This approach facilitates comprehensive learning that has proven
valuable beyond the classroom as a lifetime professional reference. New to this Edition: Communicates key concepts using audio,
video, and animations Integrates interactive tools to aid in understanding complex charts and graphs Features multimedia guide to
setting up Excel spreadsheets and working with formulae Demonstrates key processes and engineering in practice through videos
Shows the relationship of engineering to the chemistry, microbiology, nutrition and processing of foods via carefully selected
examples Presents a practical, unique and challenging blend of principles and applications for comprehensive learning Ideal for
classroom use, valuable as a lifetime professional reference
The primary mission of the third edition of Handbook of Food Engineering is to provide the information needed for efficient design
and development of processes used in the manufacturing of food products, along with supplying the traditional background on
these processes. The new edition focuses on the thermophysical properties of food and the rate constants of change in food
components during processing. It highlights the use of these properties and constants in process design. In addition to chapters on
the properties of food and food ingredients, the book has a new chapter on nano-scale science in food processing. An additional
chapter focuses on basic concepts of mass transfer in foods.
The book, in its second edition, discusses the methodology usually adopted to determine different types of parameters necessary
for the design, analysis and monitoring of various activities in agricultural and environmental engineering. With the advancement in
the food science, the development of concepts for analysis, techniques and instrumentation has become essential for the field of
food engineering. Thus, the text includes different experiments and instrumentation techniques for analysis of food and its
preservation in an easy-to-follow style for the students, researchers, practicing engineers and food industrialists, besides
agricultural and environmental engineering. The text also describes in detail modern instrumental techniques such as
Chromatographic methods, IR, UV, NMR, Mass spectroscopy, Circular dichroism, Thermogravimetric analysis and gives many
solved problems based on those instruments. The compact and concise book dealing with different analytical and instrumental
techniques used in agriculture, environmental and food engineering is of immense value to undergraduate and postgraduate
students in these disciplines as well as for the researchers. FEATURES OF THE NEW EDITION 1. Different experiments for
analysis of food and its preservation have been incorporated for helping students of food engineering which reflects in the title of
the book. 2. Different types of instrumental techniques such as NMR, Flame Photometry, Circular Dichroism and
Thermogravimetric analysis have been added in the chapter on Instrumental Techniques so that the students and researchers of
different branches are benefited from the book. 3. Solved problems have been provided to strengthen students’ skills in solving
numerical problems.
Consumer expectations are systematically growing, with demands for foods with a number of attributes, which are sometimes
difficult for manufacturers to meet. The engineering processes that are needed to obtain top-quality foods are a major challenge
due to the diversity of raw materials, intermediates, and final products. As in any other enterprise, the food industry must optimize
each of the steps in the production chain to attain the best possible results. There is no question that a very important aspect to
take into consideration when developing a process, designing a food factory, or modifying existing facilities is the in-depth
knowledge of the basic engineering aspects involved in a given project. Introduction to Food Process Engineering covers the
fundamental principles necessary to study, understand, and analyze most unit operations in the food engineering domain. It was
conceived with two clear objectives in mind: 1) to present all of the subjects in a systematic, coherent, and sequential fashion in
order to provide an excellent knowledge base for a number of conventional and unconventional processes encountered in food
industry processing lines, as well as novel processes at the research and development stages; 2) to be the best grounding
possible for another CRC Press publication, Unit Operations in Food Engineering, Second Edition, by the same authors. These
two books can be consulted independently, but at the same time, there is a significant and welcomed match between the two in
terms of terminology, definitions, units, symbols, and nomenclature. Highlights of the book include: Dimensional analysis and
similarities Physicochemistry of food systems Heat and mass transfer in food Food rheology Physical properties Water activity
Thermal processing Chilling and freezing Evaporation Dehydration Extensive examples, problems, and solutions
This book is the first authoritative text on the role that physicists play in solving the inherently multidisciplinary science and
technology challenges in food manufacturing. Topics range from designing safe, nutritious and great-tasting foods to the process
technology and manufacturing know-how needed to deliver compelling product innovation. The book provides a foundational
resource for the transformation of engineering and materials characterisation in the food and pharmaceuticals industries. It is an
essential reference for interdisciplinary physical scientists, food/nutrition scientists and engineers working in academic research,
government labs and industry, and it is also a valuable resource for R&D staff and product engineers working for suppliers of
specialist instrumentation and equipment to the food processing industry. The book is augmented by complementary presentations
from the Fourth IOP Physics in Food Manufacturing Conference 2020, held in Leeds, UK. Key Features The first authoritative
account of the diverse role that physics and physicists play in the food processing industry. A go-to reference source for anyone
wishing to become involved in food processing - science, technology, engineering. Expert accounts by leading academics and
industrial scientists.
Food Engineering Handbook, Two-Volume Set provides a stimulating and up-to-date review of food engineering phenomena. It also
addresses the basic and applied principles of food engineering methods used in food processing operations around the world. Combining
theory with a practical, hands-on approach, this set examines the thermophysical properties and modeling of selected processes such as
chilling, freezing, and dehydration, and covers the key aspects of food engineering, from mass and heat transfer to steam and boilers, heat
exchangers, diffusion, and absorption. Comprised of Food Engineering Handbook: Food Engineering Fundamentals and Food Engineering
Handbook: Food Process Engineering, this comprehensive resource: Explains the interactions between different food constituents that might
lead to changes in food properties Describes the characterization of the heating behavior of foods, their heat transfer, heat exchangers, and
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the equipment used in each food engineering method Discusses rheology, fluid flow, evaporation, distillation, size reduction, mixing,
emulsion, and encapsulation Provides case studies of solid–liquid and supercritical fluid extraction and food behaviors Explores fermentation,
enzymes, fluidized-bed drying, and more Presenting cutting-edge information on new and emerging food engineering processes, Food
Engineering Handbook, Two-Volume Set offers a complete reference on the fundamental concepts, modeling, quality, safety, and
technologies associated with food engineering and processing operations today.
An introduction to food engineering. The material and energy balance. Flow of fluid food. Transfer of heat. Methods for thermal process
evaluation. The freezing and thawing of foods. Evaporation. Dehydration of foods. Freeze drying. Distillation. Extraction. Mass transfer.
Filtration and centrifugation. The strength of food materials and equipment. Kinetics of biological reactions. Food engineering data.
Ranging from basic engineering principles, based on fundamental physics, to several applications in food processing, this newly revised and
updated enhanced ebook edition of Introduction to Food Engineering continues to be a valuable teaching and professional reference tool.
Within the first four chapters, the concepts of mass and energy balance, thermodynamics, fluid flow and heat transfer are introduced. A
significant addition to this section is an introduction to the concepts of sustainability in Chapter 3 on Resource Sustainability, introducing
students to the latest terminology used to describe the efficiencies of processes and operations. The next four chapters include applications
of thermodynamics and heat transfer to preservation processes, refrigeration, freezing processes and evaporation processes used in
concentration of liquid foods. Following the introduction of the principles of psychrometrics and mass transfer, the chapters present
application of engineering concepts to membrane separation processes, dehydration processes, extrusion, packaging and supplemental
processes, including filtration, centrifugation and mixing. Long recognized as the bestselling textbook for teaching food engineering to food
science students, this enhanced ebook transitions with today’s students from traditional textbook learning to an integrated and interactive
presentation of the key concepts of food engineering. Using carefully selected examples, Singh and Heldman demonstrate the relationship of
engineering to the chemistry, microbiology, nutrition and processing of foods in a uniquely practical blend. In addition, interactive tools
throughout the book take the learning experience far beyond that of a print book, or even most ebooks. This approach facilitates
comprehensive learning that has proven valuable beyond the classroom as a lifetime professional reference.
Fundamentals and Operations in Food Process Engineering deals with the basic engineering principles and transport processes applied to
food processing, followed by specific unit operations with a large number of worked-out examples and problems for practice in each chapter.
The book is divided into four sections: fundamentals in food process engineering, mechanical operations in food processing, thermal
operations in food processing and mass transfer operations in food processing. The book is designed for students pursuing courses on food
science and food technology, including a broader section of scientific personnel in the food processing and related industries.
This book provides basic food engineering knowledge for beginners. The discipline of food processing conforms with actual food
manufacturing flows and thus is readily comprehensible, although food engineering has great diversity as the common principles of
operations for most food manufacturing processes are covered. This volume therefore endeavors to initially embody food manufacturing flows
and pays careful attention to quantitatively detailing and explaining the manufacturing operations involved from an engineering point of view.
Because this book is intended to be a very basic introductory text for food engineering, it introduces a variety of foods and food ingredients
with which the intended readership is familiar to explain comprehensively the fundamental unit operations through the manufacturing flows.
Various real foods and food ingredients are used to explain the principles of food engineering so that students of food science, technology,
and engineering courses will be able to better grasp the basic concepts. The book includes many exercises for learning how to draw proper
graphs and how to deal with mathematical formulas and numerical values. Readers can learn common principles, which are easily applicable
to other fields such as pharmaceuticals and biotechnology, through the many examples that are provided.
Engineering Principles of Unit Operations in Food Processing, volume 1 in the Woodhead Publishing Series, In Unit Operations and
Processing Equipment in the Food Industry series, presents basic principles of food engineering with an emphasis on unit operations, such
as heat transfer, mass transfer and fluid mechanics. Brings new opportunities in the optimization of food processing operations Thoroughly
explores applications of food engineering to food processes Focuses on unit operations from an engineering viewpoint
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