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Unit operations of chemical engineering

The text is written for both Civil and Environmental Engineering students enrolled in Wastewater 
Engineering courses, and for Chemical Engineering students enrolled in Unit Processes or Transport 
Phenomena courses. It is oriented toward engineering design based on fundamentals. The presenta-
tion allows the instructor to select chapters or parts of chapters in any sequence desired.

Unit Operations of Chemical Engineering

Emphasizes the design, control and functioning of various unit operations - offering shortcut methods 
of calculation along with computer and nomographic solution techniques. Provides practical sections 
on conversion to and from SI units and cost indexes for quick updating of all cost information.;This 
book is designed for mechanical, chemical, process design, project, and materials engineers and 
continuing-education courses in these disciplines.

Solutions Manual to Accompany Unit Operations of Chemical Engineering, 3d Edition

The subject of transport phenomena has long been thoroughly and expertly addressed on the graduate 
and theoretical levels. Now Transport Phenomena and Unit Operations: A Combined Approach endeav-
ors not only to introduce the fundamentals of the discipline to a broader, undergraduate-level audience 
but also to apply itself to the concerns of practicing engineers as they design, analyze, and construct 
industrial equipment. Richard Griskey's innovative text combines the often separated but intimately 
related disciplines of transport phenomena and unit operations into one cohesive treatment. While the 
latter was an academic precursor to the former, undergraduate students are often exposed to one at 
the expense of the other. Transport Phenomena and Unit Operations bridges the gap between theory 
and practice, with a focus on advancing the concept of the engineer as practitioner. Chapters in this 
comprehensive volume include: Transport Processes and Coefficients Frictional Flow in Conduits Free 
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and Forced Convective Heat Transfer Heat Exchangers Mass Transfer; Molecular Diffusion Equilibrium 
Staged Operations Mechanical Separations Each chapter contains a set of comprehensive problem 
sets with real-world quantitative data, affording students the opportunity to test their knowledge in 
practical situations. Transport Phenomena and Unit Operations is an ideal text for undergraduate 
engineering students as well as for engineering professionals.

Unit Operations of Chemical Engineering

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

Unit Operations and Processes in Environmental Engineering

Introduction - Conduction - Convection - Radiation - Heat Exchange Equipments - Evaporation - 
Diffusion - Distillation - Gas Absorption - Liquid Liquid Extraction - Crystallisation - Drying - Appendix 
I Try yourself - Appendix II Thermal conductivity data - Appendix III Steam tables

Unit Operations Handbook

This new third edition provides a modern, unified treatment of the basic transport processes of 
momentum, heat, and mass transfer, as well as a broad treatment of the unit operations of chemical 
engineering. Coverage includes the latest membrane separation processes; discussion of bioprocess-
es; comprehensive treatment of the transport processes of momentum, heat, and mass transfer; 
adsorption processes; and more. A useful, up-to-date reference for practicing chemical engineers, 
agricultural engineers, food scientists, environmental engineers, biochemical engineers, and others 
who work in the process industries.

Transport Phenomena and Unit Operations

Emphasizes the design, control and functioning of various unit operations - offering shortcut methods 
of calculation along with computer and nomographic solution techniques. Provides practical sections 
on conversion to and from SI units and cost indexes for quick updating of all cost information.;This 
book is designed for mechanical, chemical, process design, project, and materials engineers and 
continuing-education courses in these disciplines.

Solutions Manual to Accompany Transport Processes and Unit Operations, Second Edition, and 
Transport Processes

This book discusses the practical aspects of environmental technology organized into eight chapters 
relating to unit operations as follows: 1. Biological Technology 2. Chemical Technology 3. Containment 
and Barrier Technology 4. Immobilization Technology 5. Membrane Technology 6. Physical Technology 
7. Radiation and Electrical Technology 8. Thermal Destruction Technology Traditional technologies 
have been included, as well as those that can be considered innovative and emerging. The traditional 
approaches have been the most successful, as contractors are careful about bidding on some of the 
newer technologies. However, as regulatory requirements increase, markets will open for the innovative 
and emerging processes. There will be increasing pressure to break down complex waste streams, with 
each subsequent stream demanding separate treatment. In addition, a number of technologies have 
been developed by combining processes directly, or in a treatment train, and these developments are 
expected to assume increasing importance. However, such concerns as uncertainties due to liability, 
regulatory approval, price competition, and client approval have limited the application of some of these 
newer technologies.

Graphical Solutions in Unit Operations

Appropriate for one-year transport phenomena (also called transport processes) and separation 
processes course. First semester covers fluid mechanics, heat and mass transfer; second semester 
covers separation process principles (includes unit operations). The title of this Fourth Edition has 



been changed from Transport Processes and Unit Operations to Transport Processes and Separation 
Process Principles (Includes Unit Operations). This was done because the term Unit Operations has 
been largely superseded by the term Separation Processes which better reflects the present modern 
nomenclature being used. The main objectives and the format of the Fourth Edition remain the same. 
The sections on momentum transfer have been greatly expanded, especially in the sections on fluidized 
beds, flow meters, mixing, and non-Newtonian fluids. Material has been added to the chapter on mass 
transfer. The chapters on absorption, distillation, and liquid-liquid extraction have also been enlarged. 
More new material has been added to the sections on ion exchange and crystallization. The chapter 
on membrane separation processes has been greatly expanded especially for gas-membrane theory.

Unit Operations in Food Processing

Emphasizes the design, control and functioning of various unit operations - offering shortcut methods 
of calculation along with computer and nomographic solution techniques. Provides practical sections 
on conversion to and from SI units and cost indexes for quick updating of all cost information.;This 
book is designed for mechanical, chemical, process design, project, and materials engineers and 
continuing-education courses in these disciplines.

Unit Operations of Chemical Engineering

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.

Unit Operations-II

Emphasizes the design, control, and functioning of various unit operations - offering shortcut methods 
of calculation along with computer and nomographic solution techniques. Provides practical sections 
on conversion to and from SI units and cost indexes for quick updating of all cost information.;This book 
should be of interest to mechanical, chemical, process design, project, and materials engineers and 
continuing-education courses in these disciplines.

Transport Processes and Unit Operations

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, in

Unit Operations Handbook

Suitable for practicing engineers and engineers in training, this book covers the most important 
operations involving particulate solids. Through clear explanations of theoretical principles and practical 
laboratory exercises, the text provides an understanding of the behavior of powders and pulverized sys-
tems. It also helps readers develop skills for operating, optimizing, and innovating particle processing 
technologies and machinery in order to carry out industrial operations. The author explores common 
bulk solids processing operations, including milling, agglomeration, fluidization, mixing, and solid-fluid 
separation.

Unit Operations in Environmental Engineering

This volume presents both methodologies and numerical applications for the design of non-convention-
al unit operations in chemical processes and plants, which are rarely studied in depth at an academic 
level but have wide applications in the industrial sector. The first part discusses the design, comparison 
and optimization of heating and cooling operations that are different from simple heat exchange. The 
second and larger part offers a brief but effective overview of non-conventional separation processes, 
mainly focusing on the heterogeneous phases. Based on sample case studies, it extrapolates the 
process model equations and includes the numerical solution in order to provide a straightforward 



application example. The end of each chapter features a C++ code implementation to solve the ODE 
or nonlinear equations system using the BzzMath library.

Transport Processes and Separation Process Principles (includes Unit Operations)

These volumes are part of Encyclopedia of Water Sciences, Engineering and Technology Resources 
in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium 
of twenty one Encyclopedias. The three volumes present state-of-the art subject matter of various 
aspects of Common Fundamentals and Unit Operations in Thermal Desalination Systems such as: 
Conventional Water Treatment Technologies; Guidelines for Potable Water Purification; Advanced 
Treatment Technologies for Recycle - Reuse of Domestic Wastewater; Composition of Desalinated 
Water; Crystallization; Deep Bed Filtration: Modeling Theory and Practice; Distillation ; Rectification; 
Flocculation and Flocculation Filtration; Hazardous Waste Treatment Technologies; Microfiltration and 
Ultrafiltration; Post-Treatment of Distillate and Permeate; Pre-Cleaning Measures: Filtration; Raw Water 
Pre-Treatment: Sludge Treatment Technologies; Supercritical Extraction; Potential for Industrial Waste-
water Reuse; Treatment of Industrial Wastewater by Membrane Bioreactors; Unconventional Sources of 
Water Supply; Problem of Non-Condensable Gas Release in Evaporators; Entrainment in Evaporators; 
Mist Eliminators; Chemical Hazards in Seawater Desalination by the Multistage-Flash Evaporation 
Technique; Concentration of Liquid Foods; Environmental Impact of Seawater Desalination Plants; 
Environmental Impacts of Intakes and Out Falls; Industrial Ecology, Water Resources, and Desalination; 
Rural and Urban Water Supply and Sanitation; Sustainable Development, Water Supply and Sanitation 
Technology These volumes are aimed at the following five major target audiences: University and 
College Students Educators, Professional Practitioners, Research Personnel and Policy and Decision 
Makers.

Unit Operations (PB)

Emphasizes common fundamentals and interrelationships, covering fluid mechanics, heat transfer, and 
mass transfer. Update includes new technology, new analyses, new concepts, plus a mixture of SI and 
English systems.

Unit Operations Handbook

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.

Solving Problems in Food Engineering

These volumes are part of Encyclopedia of Water Sciences, Engineering and Technology Resources 
in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium 
of twenty one Encyclopedias. The three volumes present state-of-the art subject matter of various 
aspects of Common Fundamentals and Unit Operations in Thermal Desalination Systems such as: 
Conventional Water Treatment Technologies; Guidelines for Potable Water Purification; Advanced 
Treatment Technologies for Recycle - Reuse of Domestic Wastewater; Composition of Desalinated 
Water; Crystallization; Deep Bed Filtration: Modeling Theory and Practice; Distillation ; Rectification; 
Flocculation and Flocculation Filtration; Hazardous Waste Treatment Technologies; Microfiltration and 
Ultrafiltration; Post-Treatment of Distillate and Permeate; Pre-Cleaning Measures: Filtration; Raw Water 
Pre-Treatment: Sludge Treatment Technologies; Supercritical Extraction; Potential for Industrial Waste-
water Reuse; Treatment of Industrial Wastewater by Membrane Bioreactors; Unconventional Sources of 
Water Supply; Problem of Non-Condensable Gas Release in Evaporators; Entrainment in Evaporators; 
Mist Eliminators; Chemical Hazards in Seawater Desalination by the Multistage-Flash Evaporation 



Technique; Concentration of Liquid Foods; Environmental Impact of Seawater Desalination Plants; 
Environmental Impacts of Intakes and Out Falls; Industrial Ecology, Water Resources, and Desalination; 
Rural and Urban Water Supply and Sanitation; Sustainable Development, Water Supply and Sanitation 
Technology These volumes are aimed at the following five major target audiences: University and 
College Students Educators, Professional Practitioners, Research Personnel and Policy and Decision 
Makers.

Unit Operations Handbook

Chemical Engineering Design, Second Edition, deals with the application of chemical engineering 
principles to the design of chemical processes and equipment. Revised throughout, this edition has 
been specifically developed for the U.S. market. It provides the latest US codes and standards, including 
API, ASME and ISA design codes and ANSI standards. It contains new discussions of conceptual 
plant design, flowsheet development, and revamp design; extended coverage of capital cost estimation, 
process costing, and economics; and new chapters on equipment selection, reactor design, and solids 
handling processes. A rigorous pedagogy assists learning, with detailed worked examples, end of 
chapter exercises, plus supporting data, and Excel spreadsheet calculations, plus over 150 Patent 
References for downloading from the companion website. Extensive instructor resources, including 
1170 lecture slides and a fully worked solutions manual are available to adopting instructors. This 
text is designed for chemical and biochemical engineering students (senior undergraduate year, 
plus appropriate for capstone design courses where taken, plus graduates) and lecturers/tutors, and 
professionals in industry (chemical process, biochemical, pharmaceutical, petrochemical sectors). New 
to this edition: Revised organization into Part I: Process Design, and Part II: Plant Design. The broad 
themes of Part I are flowsheet development, economic analysis, safety and environmental impact 
and optimization. Part II contains chapters on equipment design and selection that can be used as 
supplements to a lecture course or as essential references for students or practicing engineers working 
on design projects. New discussion of conceptual plant design, flowsheet development and revamp 
design Significantly increased coverage of capital cost estimation, process costing and economics 
New chapters on equipment selection, reactor design and solids handling processes New sections 
on fermentation, adsorption, membrane separations, ion exchange and chromatography Increased 
coverage of batch processing, food, pharmaceutical and biological processes All equipment chapters 
in Part II revised and updated with current information Updated throughout for latest US codes 
and standards, including API, ASME and ISA design codes and ANSI standards Additional worked 
examples and homework problems The most complete and up to date coverage of equipment selection 
108 realistic commercial design projects from diverse industries A rigorous pedagogy assists learning, 
with detailed worked examples, end of chapter exercises, plus supporting data and Excel spreadsheet 
calculations plus over 150 Patent References, for downloading from the companion website Extensive 
instructor resources: 1170 lecture slides plus fully worked solutions manual available to adopting 
instructors

Unit Operations in Food Engineering

This book covers a wide variety of topics related to the application of experimental methods, in addition 
to the pedagogy of chemical engineering laboratory unit operations. The purpose of this book is to 
create a platform for the exchange of different experimental techniques, approaches and lessons, in 
addition to new ideas and strategies in teaching laboratory unit operations to undergraduate chemical 
engineering students. It is recommended for instructors and students of chemical engineering and 
natural sciences who are interested in reading about different experimental setups and techniques, 
covering a wide range of scales, which can be widely applied to many areas of chemical engineering 
interest.

Unit Operations of Particulate Solids

This volume in the Coulson and Richardson series in chemical engineering contains full worked 
solutions to the problems posed in volume 1. Whilst the main volume contains illustrative worked 
examples throughout the text, this book contains answers to the more challenging questions posed 
at the end of each chapter of the main text.These questions are of both a standard and non-standard 
nature, and so will prove to be of interest to both academic staff teaching courses in this area and 
to the keen student. Chemical engineers in industry who are looking for a standard solution to a 
real-life problem will also find the book of considerable interest. * An invaluable source of information 



for the student studying the material contained in Chemical Engineering Volume 1* A helpful method 
of learning - answers are explained in full

Non-conventional Unit Operations

Outlines the concepts of chemical engineering so that non-chemical engineers can interface with and 
understand basic chemical engineering concepts Overviews the difference between laboratory and 
industrial scale practice of chemistry, consequences of mistakes, and approaches needed to scale 
a lab reaction process to an operating scale Covers basics of chemical reaction eningeering, mass, 
energy, and fluid energy balances, how economics are scaled, and the nature of various types of 
flow sheets and how they are developed vs. time of a project Details the basics of fluid flow and 
transport, how fluid flow is characterized and explains the difference between positive displacement 
and centrifugal pumps along with their limitations and safety aspects of these differences Reviews the 
importance and approaches to controlling chemical processes and the safety aspects of controlling 
chemical processes, Reviews the important chemical engineering design aspects of unit operations 
including distillation, absorption and stripping, adsorption, evaporation and crystallization, drying and 
solids handling, polymer manufacture, and the basics of tank and agitation system design

A Handbook of Unit Operations

In chemical engineering and related fields, a unit operation is a basic step in a process. For example 
in milk processing, homogenization, pasteurization, chilling, and packaging are each unit operations 
which are connected to create the overall process. A process may have many unit operations to obtain 
the desired product. The book will cover many different unit operations as they apply to food processing.

COMMON FUNDAMENTALS AND UNIT OPERATIONS IN THERMAL DESALINATION SYSTEMS - 
Volume I

This comprehensive book examines the technology and practical applications of plant multivariable 
envelope control. Optimize plant productivity, including air handlers, boilers, chemical reactors, chillers, 
clean-rooms, compressors and fans, cooling towers, heat exchangers, and pumping stations. Béla G. 
Lipták speaks on Post-Oil Energy Technology on the AT&T Tech Channel.

Principles of Unit Operations

Principles of Chemical Engineering Processes: Material and Energy Balances introduces the basic 
principles and calculation techniques used in the field of chemical engineering, providing a solid under-
standing of the fundamentals of the application of material and energy balances. Packed with illustrative 
examples and case studies, this book: Discusses problems in material and energy balances related 
to chemical reactors Explains the concepts of dimensions, units, psychrometry, steam properties, and 
conservation of mass and energy Demonstrates how MATLAB® and Simulink® can be used to solve 
complicated problems of material and energy balances Shows how to solve steady-state and transient 
mass and energy balance problems involving multiple-unit processes and recycle, bypass, and purge 
streams Develops quantitative problem-solving skills, specifically the ability to think quantitatively (in-
cluding numbers and units), the ability to translate words into diagrams and mathematical expressions, 
the ability to use common sense to interpret vague and ambiguous language in problem statements, 
and the ability to make judicious use of approximations and reasonable assumptions to simplify 
problems This Second Edition has been updated based upon feedback from professors and students. 
It features a new chapter related to single- and multiphase systems and contains additional solved 
examples and homework problems. Educational software, downloadable exercises, and a solutions 
manual are available with qualifying course adoption.

Unit Operations in Environmental Engineering

While various software packages have become essential for performing unit operations and other kinds 
of processes in chemical engineering, the fundamental theory and methods of calculation must also be 
understood to effectively test the validity of these packages and verify the results. Computer Methods 
in Chemical Engineering, Second Edition presents the most used simulation software along with the 
theory involved. It covers chemical engineering thermodynamics, fluid mechanics, material and energy 
balances, mass transfer operations, reactor design, and computer applications in chemical engineering. 
The highly anticipated Second Edition is thoroughly updated to reflect the latest updates in the featured 



software and has added a focus on real reactors, introduces AVEVA Process Simulation software, 
and includes new and updated appendixes. Through this book, students will learn the following: What 
chemical engineers do The functions and theoretical background of basic chemical engineering unit 
operations How to simulate chemical processes using software packages How to size chemical process 
units manually and with software How to fit experimental data How to solve linear and nonlinear 
algebraic equations as well as ordinary differential equations Along with exercises and references, each 
chapter contains a theoretical description of process units followed by numerous examples that are 
solved step by step via hand calculation and computer simulation using Hysys/UniSim, PRO/II, Aspen 
Plus, and SuperPro Designer. Adhering to the Accreditation Board for Engineering and Technology 
(ABET) criteria, the book gives chemical engineering students and professionals the tools to solve 
real problems involving thermodynamics and fluid-phase equilibria, fluid flow, material and energy 
balances, heat exchangers, reactor design, distillation, absorption, and liquid extraction. This new 
edition includes many examples simulated by recent software packages. In addition, fluid package 
information is introduced in correlation to the numerical problems in book. An updated solutions manual 
and PowerPoint slides are also provided in addition to new video guides and UniSim program files.
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