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Unlock complex chemical engineering problems with the comprehensive McCabe, Smith, Harriott Unit 
Operations solution manual. Find detailed, step-by-step answers and explanations for every exercise, 
enhancing your understanding of mass transfer, heat transfer, and fluid mechanics. Perfect for students 
and professionals seeking clear solutions and practical application insights.

Our syllabus archive provides structured outlines for university and college courses.

The authenticity of our documents is always ensured.
Each file is checked to be truly original.
This way, users can feel confident in using it.

Please make the most of this document for your needs.
We will continue to share more useful resources.
Thank you for choosing our service.

This document is highly sought in many digital library archives.
By visiting us, you have made the right decision.
We provide the entire full version Unit Operations Solution Manual Pdf for free, exclu-
sively here.

Unit Operations of Chemical Engineering

This is the solutions manual to a revised edition of a text on unit operations of chemical engineering, 
which contains updated and new material reflecting in part the broadening of the chemical engineering 
profession into new areas such as food processing, electronics and biochemical applications. opera-
tions - fluid mechanics, heat transfer, equilibrium stages and mass transfer, and operations involving 
particulate solids - and includes coverage of adsorption, absorption and membrane separation. There is 
also detailed treatment of solids-handling operations and solid-liquid separations. of the end-of-chapter 
problems have been revised. In addition, there is new material on membrane separations, flow 
measurement, dispersion operations, supercritical extraction, pressure-swing adsorption and sedimen-
tation.

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

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 of Chemical Engineering

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 
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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 of Chemical Engineering

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 
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 Particulate Solids

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

Chemical Engineering Design

Mechanics of Machinery describes the analysis of machines, covering both the graphical and analytical 
methods for examining the kinematics and dynamics of mechanisms with low and high pairs. This text, 
developed and updated from a version published in 1973, includes analytical analysis for all topics 
discussed, allowing for the use of math software

Transport Phenomena and Unit Operations



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 in Food Processing

Fractionators, separators and accumulators, cooling towers, gas treating, blending, troubleshooting 
field cases, gas solubility, and density of irregular solids * Hundreds of common sense techniques, 
shortcuts, and calculations.

Mechanics of Machinery

This textbook is targetted to undergraduate students in chemical engineering, chemical technology, 
and biochemical engineering for courses in mass transfer, separation processes, transport processes, 
and unit operations. The principles of mass transfer, both diffusional and convective have been 
comprehensively discussed. The application of these principles to separation processes is explained. 
The more common separation processes used in the chemical industries are individually described 
in separate chapters. The book also provides a good understanding of the construction, the operating 
principles, and the selection criteria of separation equipment. Recent developments in equipment have 
been included as far as possible. The procedure of equipment design and sizing has been illustrated 
by simple examples. An overview of different applications and aspects of membrane separation has 
also been provided. ‘Humidification and water cooling’, necessary in every process indus-try, is also 
described. Finally, elementary principles of ‘unsteady state diffusion’ and mass transfer accompanied 
by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage of theoretical 
principles and applications. • Important recent developments in mass transfer equipment and practice 
are included. • A large number of solved problems of varying levels of complexities showing the 
applications of the theory are included. • Many end-chapter exercises. • Chapter-wise multiple choice 
questions. • An Instructors manual for the teachers.

Principles of 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-II

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.

Rules of Thumb for Chemical Engineers

Separation Process Principles with Applications Using Process Simulator, 4th Edition is the most com-
prehensive and up-to-date treatment of the major separation operations in the chemical industry. The 
4th edition focuses on using process simulators to design separation processes and prepares readers 
for professional practice. Completely rewritten to enhance clarity, this fourth edition provides engineers 
with a strong understanding of the field. With the help of an additional co-author, the text presents 
new information on bioseparations throughout the chapters. A new chapter on mechanical separations 
covers settling, filtration and centrifugation including mechanical separations in biotechnology and 



cell lysis. Boxes help highlight fundamental equations. Numerous new examples and exercises are 
integrated throughout as well.

PRINCIPLES OF MASS TRANSFER AND SEPERATION PROCESSES

Written by a highly regarded author with industrial and academic experience, this new edition of 
an established bestselling book provides practical guidance for students, researchers, and those in 
chemical engineering. The book includes a new section on sustainable energy, with sections on carbon 
capture and sequestration, as a result of increasing environmental awareness; and a companion 
website that includes problems, worked solutions, and Excel spreadsheets to enable students to carry 
out complex calculations.

Transport Processes and Separation Process Principles (includes Unit Operations)

Chemical Engineering Volume 2 covers the properties of particulate systems, including the character 
of individual particles and their behaviour in fluids. Sedimentation of particles, both singly and at high 
concentrations, flow in packed and fluidised beads and filtration are then examined. The latter part 
of the book deals with separation processes, such as distillation and gas absorption, which illustrate 
applications of the fundamental principles of mass transfer introduced in Chemical Engineering Volume 
1. In conclusion, several techniques of growing importance - adsorption, ion exchange, chromato-
graphic and membrane separations, and process intensification - are described. A logical progression 
of chemical engineering concepts, volume 2 builds on fundamental principles contained in Chemical 
Engineering volume 1 and these volumes are fully cross-referenced Reflects the growth in complexity 
and stature of chemical engineering over the last few years Supported with further reading at the end 
of each chapter and graded problems at the end of the book

Unit Operations and Processes in Environmental Engineering

The Student Solutions Manual to Accompany Advanced Engineering Mathematics, Seventh Edition is 
designed to help you get the most out of your course Engineering Mathematics course. It provides the 
answers to selected exercises from each chapter in your textbook. This enables you to assess your 
progress and understanding while encouraging you to find solutions on your own. Students, use this 
tool to: Check answers to selected exercises Confirm that you understand ideas and concepts Review 
past material Prepare for future material Get the most out of your Advanced Engineering Mathematics 
course and improve your grades with your Student Solutions Manual!

Unit Operations-i Fluid Flow and Mechanical Operations

This text covers the properties of particulate system, including the character of individual particles and 
their behaviour in fluids.

Separation Process Principles

The introductory chapter reviews the test specifications and the author's recommendation on the best 
strategy for passing the exam. The first chapter reviews English and SI units and conversions. A 
complete conversion table is given. Chapter 3 covers heat transfer, conduction, transfer coefficients 
and heat transfer equipment. Chapter 4 covers evaporation principles, calculations and example 
problems. Distillation is thoroughly covered in chapter 5. The subsequent chapters review fundamentals 
of fluid mechanics, hydraulics and typical pump and piping problems: absorption, leaching, liquid-liquid 
extraction, and the rest of the exam topics. Each of the topics is reviewed followed by examples of 
examination problems. This book is the ideal study guide bringing all elements of professional problem 
solving together in one Big Book. The first truly practical, no-nonsense review for the difficult PE exam. 
Full Step-by-Step solutions included.

Chemical Process Design and Integration

This book concentrates on the topic of physical and chemical equilibrium. Using the simplest math-
ematics along with numerous numerical examples it accurately and rigorously covers physical and 
chemical equilibrium in depth and detail. It continues to cover the topics found in the first edition however 
numerous updates have been made including: Changes in naming and notation (the first edition used 
the traditional names for the Gibbs Free Energy and for Partial Molal Properties, this edition uses the 
more popular Gibbs Energy and Partial Molar Properties,) changes in symbols (the first edition used 



the Lewis-Randal fugacity rule and the popular symbol for the same quantity, this edition only uses the 
popular notation,) and new problems have been added to the text. Finally the second edition includes 
an appendix about the Bridgman table and its use.

Chemical Engineering Volume 2

Engineering Fluid Mechanics guides students from theory to application, emphasizing critical thinking, 
problem solving, estimation, and other vital engineering skills. Clear, accessible writing puts the focus 
on essential concepts, while abundant illustrations, charts, diagrams, and examples illustrate complex 
topics and highlight the physical reality of fluid dynamics applications. Over 1,000 chapter problems 
provide the “deliberate practice”—with feedback—that leads to material mastery, and discussion of 
real-world applications provides a frame of reference that enhances student comprehension. The study 
of fluid mechanics pulls from chemistry, physics, statics, and calculus to describe the behavior of liquid 
matter; as a strong foundation in these concepts is essential across a variety of engineering fields, this 
text likewise pulls from civil engineering, mechanical engineering, chemical engineering, and more to 
provide a broadly relevant, immediately practicable knowledge base. Written by a team of educators 
who are also practicing engineers, this book merges effective pedagogy with professional perspective 
to help today’s students become tomorrow’s skillful engineers.

Student Solutions Manual to Accompany Advanced Engineering Mathematics

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 ways—stage-wise contact and 
continuous differential contact. The primary design requirements of gas–liquid equipment are dis-
cussed. 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.

An Introduction to Chemical Engineering Kinetics & Reactor Design

Appropriate for a one-semester undergraduate or first-year graduate course, this text introduces the 
quantitative treatment of chemical reaction engineering. It covers both homogeneous and heteroge-
neous reacting systems and examines chemical reaction engineering as well as chemical reactor 
engineering. Each chapter contains numerous worked-out problems and real-world vignettes involving 
commercial applications, a feature widely praised by reviewers and teachers. 2003 edition.

Chemical Engineering Thermodynamics

The Leading Integrated Chemical Process Design Guide: Now with New Problems, New Projects, 
and More More than ever, effective design is the focal point of sound chemical engineering. Analysis, 
Synthesis, and Design of Chemical Processes, Third Edition, presents design as a creative process that 
integrates both the big picture and the small details–and knows which to stress when, and why. Realistic 
from start to finish, this book moves readers beyond classroom exercises into open-ended, real-world 
process problem solving. The authors introduce integrated techniques for every facet of the discipline, 
from finance to operations, new plant design to existing process optimization. This fully updated Third 
Edition presents entirely new problems at the end of every chapter. It also adds extensive coverage 
of batch process design, including realistic examples of equipment sizing for batch sequencing; 
batch scheduling for multi-product plants; improving production via intermediate storage and parallel 
equipment; and new optimization techniques specifically for batch processes. Coverage includes Con-
ceptualizing and analyzing chemical processes: flow diagrams, tracing, process conditions, and more 
Chemical process economics: analyzing capital and manufacturing costs, and predicting or assessing 
profitability Synthesizing and optimizing chemical processing: experience-based principles, BFD/PFD, 
simulations, and more Analyzing process performance via I/O models, performance curves, and other 
tools Process troubleshooting and “debottlenecking” Chemical engineering design and society: ethics, 



professionalism, health, safety, and new “green engineering” techniques Participating successfully in 
chemical engineering design teams Analysis, Synthesis, and Design of Chemical Processes, Third 
Edition, draws on nearly 35 years of innovative chemical engineering instruction at West Virginia 
University. It includes suggested curricula for both single-semester and year-long design courses; case 
studies and design projects with practical applications; and appendixes with current equipment cost 
data and preliminary design information for eleven chemical processes–including seven brand new to 
this edition.

Coulson & Richardson's Chemical Engineering

Uses a large number of industrially-significant problems to convey an in-depth understanding of modern 
calculation procedures. Includes numerous topical examples and problems, and both conventional and 
SI units.

Chemical Engineering

The third edition of Engineering Flow and Heat Exchange is the most practical textbook available on the 
design of heat transfer and equipment. This book is an excellent introduction to real-world applications 
for advanced undergraduates and an indispensable reference for professionals. The book includes 
comprehensive chapters on the different types and classifications of fluids, how to analyze fluids, 
and where a particular fluid fits into a broader picture. This book includes various a wide variety of 
problems and solutions – some whimsical and others directly from industrial applications. Numerous 
practical examples of heat transfer Different from other introductory books on fluids Clearly written, 
simple to understand, written for students to absorb material quickly Discusses non-Newtonian as well 
as Newtonian fluids Covers the entire field concisely Solutions manual with worked examples and 
solutions provided

Physical and Chemical Equilibrium for Chemical Engineers

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.

Engineering Fluid Mechanics

This textbook is designed for undergraduate courses in chemical engineering and related disciplines 
such as biotechnology, polymer technology, petrochemical engineering, electrochemical engineering, 
environmental engineering, safety engineering and industrial chemistry. The chief objective of this text 
is to prepare students to make analysis of chemical processes through calculations and also to develop 
in them systematic problem-solving skills. The students are introduced not only to the application 
of law of combining proportions to chemical reactions (as the word ‘stoichiometry’ implies) but also 
to formulating and solving material and energy balances in processes with and without chemical 
reactions. The book presents the fundamentals of chemical engineering operations and processes in an 
accessible style to help the students gain a thorough understanding of chemical process calculations. 
It also covers in detail the background materials such as units and conversions, dimensional analysis 
and dimensionless groups, property estimation, P-V-T behaviour of fluids, vapour pressure and phase 
equilibrium relationships, humidity and saturation. 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. Key Features 
: • SI units are used throughout the book. • Presents a thorough introduction to basic chemical 
engineering principles. • Provides many worked-out examples and exercise problems with answers. 
• Objective type questions included at the end of the book serve as useful review material and also 
assist the students in preparing for competitive examinations such as GATE.

Mass Transfer



This classic text is an exploration of the practical aspects of thermodynamics and heat transfer. It was 
designed for daily use and reference for system design and for troubleshooting common engineering 
problems-an indispensable resource for practicing process engineers.

Fundamentals of Chemical Reaction Engineering

This is an introduction to power system analysis and design. The text contains fundamental concepts 
and modern topics with applications to real-world problems, and integrates MATLAB and SIMULINK 
throughout.

Analysis, Synthesis and Design of Chemical Processes

Equilibrium-Stage Separation Operations in Chemical Engineering
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