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Chemical Engineering Formulas
The chemical PE exam is an eight-hour, open-book test, consisting of 80 multiplechoice problems. It is administered every April and October.Practice PE Exams, and
Quick Reference, which facilitates finding formulas during the exam. -- Organizes
pertinent formulas, tables, and data for fast access during the exam -- Conveniently
organized by subject
A ready means of the qualitative analysis of chemical processes and plant design.
Step-by-step instructions enable chemical engineers to masterkey software programs
and solve complex problems Today, both students and professionals in chemical
engineeringmust solve increasingly complex problems dealing with refineries,fuel cells,
microreactors, and pharmaceutical plants, to name afew. With this book as their guide,
readers learn to solve theseproblems using their computers and Excel, MATLAB,
Aspen Plus, andCOMSOL Multiphysics. Moreover, they learn how to check
theirsolutions and validate their results to make sure they have solvedthe problems
correctly. Now in its Second Edition, Introduction to ChemicalEngineering Computing is
based on the author’s firsthandteaching experience. As a result, the emphasis is on
problemsolving. Simple introductions help readers become conversant witheach
program and then tackle a broad range of problems in chemicalengineering, including:
Equations of state Chemical reaction equilibria Mass balances with recycle streams
Thermodynamics and simulation of mass transfer equipment Process simulation Fluid
flow in two and three dimensions All the chapters contain clear instructions, figures,
andexamples to guide readers through all the programs and types ofchemical
engineering problems. Problems at the end of each chapter,ranging from simple to
difficult, allow readers to gradually buildtheir skills, whether they solve the problems
themselves or inteams. In addition, the book’s accompanying website lists thecore
principles learned from each problem, both from a chemicalengineering and a
computational perspective. Covering a broad range of disciplines and problems
withinchemical engineering, Introduction to Chemical EngineeringComputing is
recommended for both undergraduate and graduatestudents as well as practicing
engineers who want to know how tochoose the right computer software program and
tackle almost anychemical engineering problem.
Process Safety Calculations, Second Edition remains to be an essential guide for
students and practitioners in process safety engineering who are working on calculating
and predicting risks and consequences. The book focuses on calculation procedures
based on basic chemistry, thermodynamics, fluid dynamics, conservation equations,
kinetics and practical models. It provides helpful calculations to demonstrate
compliance with regulations and standards, such as Seveso directive(s)/COMAH, CLP
regulation, ATEX directives, PED directives, REACH regulation, OSHA/NIOSH and UK
ALARP, along with risk and consequence assessment, stoichiometry, thermodynamics,
stress analysis and fluid-dynamics. This fully revised, updated and expanded second
edition follows the same organization as the first, including the original three main parts,
Fundamentals, Consequence Assessment and Quantitative Risk Assessment.
However, the latter part is significantly expanded, including an appendix consisting of
five fundamental thematic areas belonging to the risk assessment framework, including
in-depth calculations methodologies for some fundamental monothematic macro-areas
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of process safety. Revised, updated and expanded new edition that includes newly
developing areas of process safety that are relevant to QRA Provides engineering
fundamentals to enable readers to properly approach the subject of process safety
Includes a remarkable and broad numbers of calculation examples, which are
completely resolved and fully explained Develops the QRA subject, consistently with
the methodology applied in the big projects
The field of Chemical Engineering and its link to computer science is in constant
evolution and new engineers have a variety of tools at their disposal to tackle their
everyday problems. Introduction to Software for Chemical Engineers, Second Edition
provides a quick guide to the use of various computer packages for chemical
engineering applications. It covers a range of software applications from Excel and
general mathematical packages such as MATLAB and MathCAD to process simulators,
CHEMCAD and ASPEN, equation-based modeling languages, gProms, optimization
software such as GAMS and AIMS, and specialized software like CFD or DEM codes.
The different packages are introduced and applied to solve typical problems in fluid
mechanics, heat and mass transfer, mass and energy balances, unit operations,
reactor engineering, process and equipment design and control. This new edition offers
a wider view of packages including open source software such as R, Python and Julia.
It also includes complete examples in ASPEN Plus, adds ANSYS Fluent to CFD codes,
Lingo to the optimization packages, and discusses Engineering Equation Solver. It
offers a global idea of the capabilities of the software used in the chemical engineering
field and provides examples for solving real-world problems. Written by leading experts,
this book is a must-have reference for chemical engineers looking to grow in their
careers through the use of new and improving computer software. Its user-friendly
approach to simulation and optimization as well as its example-based presentation of
the software, makes it a perfect teaching tool for both undergraduate and master levels.
Best-selling introductory chemical engineering book - now updated with far more
coverage of biotech, nanotech, and green engineering • •Thoroughly covers material
balances, gases, liquids, and energy balances. •Contains new biotech and
bioengineering problems throughout. •Adds new examples and homework on
nanotechnology, environmental engineering, and green engineering. •All-new student
projects chapter. •Self-assessment tests, discussion problems, homework, and
glossaries in each chapter. Basic Principles and Calculations in Chemical Engineering,
8/e, provides a complete, practical, and student-friendly introduction to the principles
and techniques of modern chemical, petroleum, and environmental engineering. The
authors introduce efficient and consistent methods for solving problems, analyzing data,
and conceptually understanding a wide variety of processes. This edition has been
revised to reflect growing interest in the life sciences, adding biotechnology and
bioengineering problems and examples throughout. It also adds many new examples
and homework assignments on nanotechnology, environmental, and green
engineering, plus many updates to existing examples. A new chapter presents multiple
student projects, and several chapters from the previous edition have been condensed
for greater focus. This text's features include: • •Thorough introductory coverage,
including unit conversions, basis selection, and process measurements. •Short
chapters supporting flexible, modular learning. •Consistent, sound strategies for solving
material and energy balance problems. •Key concepts ranging from stoichiometry to
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enthalpy. •Behavior of gases, liquids, and solids. •Many tables, charts, and reference
appendices. •Self-assessment tests, thought/discussion problems, homework
problems, and glossaries in each chapter.
Phase Equilibria in Chemical Engineering is devoted to the thermodynamic basis and
practical aspects of the calculation of equilibrium conditions of multiple phases that are
pertinent to chemical engineering processes. Efforts have been made throughout the
book to provide guidance to adequate theory and practice. The book begins with a long
chapter on equations of state, since it is intimately bound up with the development of
thermodynamics. Following material on basic thermodynamics and nonidealities in
terms of fugacities and activities, individual chapters are devoted to equilibria primarily
between pairs of phases. A few topics that do not fit into these categories and for which
the state of the art is not yet developed quantitatively have been relegated to a
separate chapter. The chapter on chemical equilibria is pertinent since many processes
involve simultaneous chemical and phase equilibria. Also included are chapters on the
evaluation of enthalpy and entropy changes of nonideal substances and mixtures, and
on experimental methods. This book is intended as a reference and self-study as well
as a textbook either for full courses in phase equilibria or as a supplement to related
courses in the chemical engineering curriculum. Practicing engineers concerned with
separation technology and process design also may find the book useful.
The field of chemical engineering is in constant evolution, and access to information
technology is changing the way chemical engineering problems are addressed. Inspired
by the need for a user-friendly chemical engineering text that demonstrates the realworld applicability of different computer programs, Introduction to Software for Chemical
Engineers acquaints readers with the capabilities of various general purpose,
mathematical, process modeling and simulation, optimization, and specialized software
packages, while explaining how to use the software to solve typical problems in fluid
mechanics, heat and mass transfer, mass and energy balances, unit operations,
reactor engineering, and process and equipment design and control. Employing nitric
acid production, methanol and ammonia recycle loops, and SO2 oxidation reactor case
studies and other practical examples, Introduction to Software for Chemical Engineers
shows how computer packages such as Excel, MATLAB®, Mathcad, CHEMCAD,
Aspen HYSYS®, gPROMS, CFD, DEM, GAMS, and AIMMS are used in the design and
operation of chemical reactors, distillation columns, cooling towers, and more. Make
Introduction to Software for Chemical Engineers your go-to guide and quick reference
for the use of computer software in chemical engineering applications.
Formulas and Calculations for Petroleum Engineering unlocks the capability for any
petroleum engineering individual, experienced or not, to solve problems and locate
quick answers, eliminating non-productive time spent searching for that right
calculation. Enhanced with lab data experiments, practice examples, and a
complimentary online software toolbox, the book presents the most convenient and
practical reference for all oil and gas phases of a given project. Covering the full
spectrum, this reference gives single-point reference to all critical modules, including
drilling, production, reservoir engineering, well testing, well logging, enhanced oil
recovery, well completion, fracturing, fluid flow, and even petroleum economics.
Presents single-point access to all petroleum engineering equations, including
calculation of modules covering drilling, completion and fracturing Helps readers
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understand petroleum economics by including formulas on depreciation rate, cashflow
analysis, and the optimum number of development wells
Advances in Chemical Engineering
Chemical Engineering and Chemical Process Technology is a theme component of
Encyclopedia of Chemical Sciences, Engineering and Technology Resources in the
global Encyclopedia of Life Support Systems (EOLSS), which is an integrated
compendium of twenty Encyclopedias. Chemical engineering is a branch of
engineering, dealing with processes in which materials undergo changes in their
physical or chemical state. These changes may concern size, energy content,
composition and/or other application properties. Chemical engineering deals with many
processes belonging to chemical industry or related industries (petrochemical,
metallurgical, food, pharmaceutical, fine chemicals, coatings and colors, renewable raw
materials, biotechnological, etc.), and finds application in manufacturing of such
products as acids, alkalis, salts, fuels, fertilizers, crop protection agents, ceramics,
glass, paper, colors, dyestuffs, plastics, cosmetics, vitamins and many others. It also
plays significant role in environmental protection, biotechnology, nanotechnology,
energy production and sustainable economical development. The Theme on Chemical
Engineering and Chemical Process Technology deals, in five volumes and covers
several topics such as: Fundamentals of Chemical Engineering; Unit Operations –
Fluids; Unit Operations – Solids; Chemical Reaction Engineering; Process
Development, Modeling, Optimization and Control; Process Management; The Future
of Chemical Engineering; Chemical Engineering Education; Main Products, which are
then expanded into multiple subtopics, each as a chapter. These five 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.
Solve chemical engineering problems quickly and accurately Fully revised throughout
with new procedures, Handbook of Chemical Engineering Calculations, Fourth Edition
shows how to solve the main process-related problems that often arise in chemical
engineering practice. New calculations reflect the latest green technologies and
environmental engineering standards. Featuring contributions from global experts, this
comprehensive guide is packed with worked-out numerical procedures. Practical
techniques help you to solve problems manually or by using computer-based methods.
By following the calculations presented in this book, you will be able to achieve
accurate results with minimal time and effort. Coverage includes: Physical and chemical
properties Stoichiometry Phase equilibrium Chemical reaction equilibrium Reaction
kinetics, reactor design, and system thermodynamics Flow of fluids and solids Heat
transfer Distillation Extraction and leaching Crystallization Absorption and stripping
Liquid agitation Size reduction Filtration Air pollution control Water pollution control
Biotechnology Cost engineering
Presented in an easy-to-use format, this second edition of Formulas and Calculations
for Drilling Operations is a quick reference for day-to-day work out on the rig. It also
serves as a handy study guide for drilling and well control certification courses. Virtually
all the mathematics required on a drilling rig is here in one convenient source, including
formulas for pressure gradient, specific gravity, pump, output, annular velocity,
buoyancy factor, and many other topics. Whether open on your desk, on the hood of
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your truck at the well, or on an offshore platform, this is the only book available that
covers the gamut of the formulas and calculations for petroleum engineers that have
been compiled over decades. Some of these formulas and calculations have been used
for decades, while others are meant to help guide the engineer through some of the
more recent breakthroughs in the industry’s technology, such as hydraulic fracturing
and enhanced oil recovery. There is no other source for these useful formulas and
calculations that is this thorough. An instant classic when the first edition was
published, the much-improved revision is even better, offering new information not
available in the first edition, making it as up-to-date as possible in book form. Truly a
state-of-the-art masterpiece for the oil and gas industry, if there is only one book you
buy to help you do your job, this is it!
These volumes may be useful both to the layman and the chemist requiring information
on chemical compounding and treatment in areas foreign to him. Formulas have been
provided and reviewed by chemists and engineers engaged in many industries. Each
volume presents a collection of new, up-to-date formulas not appearing in previous
volumes. Grouping is under broad headings such as: Adhesives, Cosmetics and drugs,
Foods and beverages, Paints and lacquers, Soaps and cleaners. Includes lists of
chemicals and suppliers, Indexed.
Part I: Process design -- Introduction to design -- Process flowsheet development -Utilities and energy efficient design -- Process simulation -- Instrumentation and
process control -- Materials of construction -- Capital cost estimating -- Estimating
revenues and production costs -- Economic evaluation of projects -- Safety and loss
prevention -- General site considerations -- Optimization in design -- Part II: Plant
design -- Equipment selection, specification and design -- Design of pressure vessels -Design of reactors and mixers -- Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of solids-handling equipment -Heat transfer equipment -- Transport and storage of fluids.
This is a review book for people planning to take the PE exam in Chemical
Engineering.Prepared specifically for the exam used in all 50 states.It features 188 new
PE problems with detailed step by step solutions. The book covers all topics on the
exam, and includes easy to use tables, charts, and formulas.It is an ideal desk
companion to DAS's Chemical Engineer License Review.It includes sixteen chapters
and a short PE sample exam as well as complete references and an index.Chapters
include the following topical areas: * Material and energy balances * Fluid dynamics *
Heat transfer * Evaporation * Distillation * Absorption * Leaching * Liq-liq extraction *
Psychrometry and humidification * Drying * Filtration * Thermodynamics * Chemical
kinetics * Process control * Mass transfer * Plant safety The ideal study guide, this book
brings all elements of professional problem solving together in one BIG BOOK.It is also
an ideal desk reference, and it answers hundreds of the most frequently asked
questions.It is the first truly practical, no-nonsense problem and solution book for the
difficult PE exam.Full step-by-step solutions are are additionally included.
Mathematical Understanding of Chemical Engineering Systems is a collection of
articles that covers the mathematical model involved in the practice of chemical
engineering. The materials of the book are organized thematically into section. The text
first covers the historical development of chemical engineering, and then proceeds to
tackling a much more technical and specialized topics in the subsequent sections. The
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second section talks about the physical separation process, while the third section
deals with stirred tank stability and control. Next, the book tackles polymerization and
particle problems. Section 6 discusses empty tubular and fixed-bed catalytic reactors,
while Section 7 details fluid-bed reactors and coal combustion. In the last two sections,
the text presents mathematical and miscellaneous papers. The book will be most useful
to researchers and practitioners of chemical engineering. Mathematicians and chemists
will also benefit from the text.
Material and energy balances are fundamental to many engineering disciplines and
have a major role in decisions related to sustainable development. This text, which
covers the substance of corresponding undergraduate courses, presents the balance
concepts and calculations in a format accessible to students, engineering professionals
and others who are concerned with the material and energy future of our
society.Following a review of the basic science and economics, the text focuses on
material and energy accounting in batch and continuous operations, with emphasis on
generic process units, flow sheets, stream tables and spreadsheet calculations. There
is a unified approach to reactive and non-reactive energy balance calculations, plus
chapters dedicated to the general balance equation and simultaneous material and
energy balances. Seventy worked examples show the elements of process balances
and connect them with the material and energy concerns of the 21st century.
The most complete guide of its kind, this is the standard handbook for chemical and
process engineers. All new material on fluid flow, long pipe, fractionators, separators
and accumulators, cooling towers, gas treating, blending, troubleshooting field cases,
gas solubility, and density of irregular solids. This substantial addition of material will
also include conversion tables and a new appendix, “Shortcut Equipment Design
Methods.”This convenient volume helps solve field engineering problems with its
hundreds of common sense techniques, shortcuts, and calculations. Here, in a
compact, easy-to-use format, are practical tips, handy formulas, correlations, curves,
charts, tables, and shortcut methods that will save engineers valuable time and effort.
Hundreds of common sense techniques and calculations help users quickly and
accurately solve day-to-day design, operations, and equipment problems.
'Modelling with Differential Equations in Chemical Engineering' covers the modelling of
rate processes of engineering in terms of differential equations. While it includes the
purely mathematical aspects of the solution of differential equations, the main emphasis
is on the derivation and solution of major equations of engineering and applied science.
Methods of solving differential equations by analytical and numerical means are
presented in detail with many solved examples, and problems for solution by the
reader. Emphasis is placed on numerical and computer methods of solution. A key
chapter in the book is devoted to the principles of mathematical modelling. These
principles are applied to the equations in important engineering areas. The major
disciplines covered are thermodynamics, diffusion and mass transfer, heat transfer,
fluid dynamics, chemical reactions, and automatic control. These topics are of particular
value to chemical engineers, but also are of interest to mechanical, civil, and
environmental engineers, as well as applied scientists. The material is also suitable for
undergraduate and beginning graduate students, as well as for review by practising
engineers.
Here, in a compact, easy-to-use format, are practical tips, handy formulas, correlations,
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curves, charts, tables, and shortcut methods that will save engineers valuable time and
effort. Hundreds of common sense techniques and calculations help users quickly and
accurately solve day-to-day design, operations, and equipment problems.

This is a review book for people planning to take the PE exam in Chemical
Engineering. Prepared specifically for the exam used in all 50 states. It features
188 new PE problems with detailed step by step solutions. The book covers all
topics on the exam, and includes easy to use tables, charts, and formulas. It is an
ideal desk Companion to DAS's Chemical Engineer License Review. It includes
sixteen chapters and a short PE sample exam as well as complete references
and an index. Chapters include the following topical areas: material and energy
balances; fluid dynamics; heat transfer; evaporation; distillation; absorption;
leaching; liq-liq extraction; psychrometry and humidification, drying, filtration,
thermodynamics, chemical kinetics, process control, mass transfer, and plant
safety. The ideal study guide, this book brings all elements of professional
problem solving together in one BIG BOOK. Ideal desk reference. Answers
hundreds of the most frequently asked questions. The first truly practical, nononsense problems and solution book for the difficult PE exam. Full step-by-step
solutions are included.
A presentation of the salient and important aspects of chemical engineering for
practising professionals. While intended for chemical engineers, it should also be
useful for chemists, mechanical engineers, materials engineers, environmental
engineers and other engineers and scientists. Special features include chapters
on process operations scale-up and environmental operations in addition to
traditional areas of chemical engineers.
A Practical Approach to Chemical Engineering for Non-Chemical Engineers is
aimed at people who are dealing with chemical engineers or those who are
involved in chemical processing plants. The book demystifies complicated
chemical engineering concepts through daily life examples and analogies. It
contains many illustrations and tables that facilitate quick and in-depth
understanding of the concepts handled in the book. By studying this book,
practicing engineers (non-chemical), professionals, technicians and other skilled
workers will gain a deeper understanding of what chemical engineers say and
ask for. The book is also useful for engineering students who plan to get into
chemical engineering and want to know more on the topic and any related jargon.
Provides numerous graphs, images, sketches, tables, help better understanding
of concepts in a visual way Describes complicated chemical engineering
concepts by daily life examples and analogies, rather than by formula Includes a
virtual tour of an imaginary process plant Explains the majority of units in
chemical engineering
Presents an engineering guide containing a variety of mathematical and technical
formulas and equations.
"Geared toward advanced undergraduates or graduate students of chemical
engineering studying applied mathematics, this text introduces the quantitative
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treatment of differential equations arising from modeling physical phenomena in
chemical engineering. Coverage includes topics such as ODE-IVPs, placing
emphasis on numerical methods and modeling implemented in commercial
mathematical software available in 1985"-A convenient source of information, tailor-made for engineers, scientists and
computational chemists. Based on the latest online edition of Ullmann's, and
containing articles never seen before in print (e.g. a cutting-edge article on
"Modeling and Simulation of Microreactors"), this ready reference meets the need
for a comprehensive survey of the mathematical fundamentals, complementary
computational approaches as well as the application of modeling and simulation
in chemistry and engineering. Since the entire 40-volume Ullmann's
Encyclopedia is inaccessible to many readers -- particularly individuals, smaller
companies or institutes -- this convenient handbook condenses all the necessary
information. The detailed and meticulously edited articles have been written by
renowned experts from industry and academia, with much of the information
thoroughly revised. Deeper insights into any given area of interest is offered by
referenced contributions, while rapid access to a particular subject is enhanced
by both a keyword and author index.
A solid introduction to mathematical modeling for a range of chemical
engineering applications, covering model formulation, simplification and
validation. It explains how to describe a physical/chemical reality in mathematical
language and how to select the type and degree of sophistication for a model.
Model reduction and approximation methods are presented, including
dimensional analysis, time constant analysis and asymptotic methods. An
overview of solution methods for typical classes of models is given. As final steps
in model building, parameter estimation and model validation and assessment
are discussed. The reader is given hands-on experience of formulating new
models, reducing the models and validating the models. The authors assume the
knowledge of basic chemical engineering, in particular transport phenomena, as
well as basic mathematics, statistics and programming. The accompanying
problems, tutorials, and projects include model formulation at different levels,
analysis, parameter estimation and numerical solution.
This Second Edition of the go-to reference combines the classical analysis and modern
applications of applied mathematics for chemical engineers. The book introduces
traditional techniques for solving ordinary differential equations (ODEs), adding new
material on approximate solution methods such as perturbation techniques and
elementary numerical solutions. It also includes analytical methods to deal with
important classes of finite-difference equations. The last half discusses numerical
solution techniques and partial differential equations (PDEs). The reader will then be
equipped to apply mathematics in the formulation of problems in chemical engineering.
Like the first edition, there are many examples provided as homework and worked
examples.
The go-to guide to learn the principles and practices of design and analysis in chemical
engineering.
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A compilation of the calculation procedures needed every day on the job by chemical
engineers. Tables of Contents: Physical and Chemical Properties; Stoichiometry;
Phase Equilibrium; Chemical-Reaction Equilibrium; Reaction Kinetics and Reactor
Design; Flow of Fluids and Solids; Heat Transfer; Distillation; Extraction and Leaching;
Crystallization; Filtration; Liquid Agitation; Size Reduction; Drying: Evaporation;
Environmental Engineering in the Plant. Illustrations. Index.
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