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Enables readers to apply core principles of environmental engineering to analyze
environmental systems Environmental Process Analysis takes a unique approach, applying
mathematical and numerical process modeling within the context of both natural and
engineered environmental systems. Readers master core principles of natural and engineering
science such as chemical equilibria, reaction kinetics, ideal and non-ideal reactor theory, and
mass accounting by performing practical real-world analyses. As they progress through the
text, readers will have the opportunity to analyze a broad range of environmental processes
and systems, including water and wastewater treatment, surface mining, agriculture, landfills,
subsurface saturated and unsaturated porous media, aqueous and marine sediments, surface
waters, and atmospheric moisture. The text begins with an examination of water, core
definitions, and a review of important chemical principles. It then progressively builds upon this
base with applications of Henry's law, acid/base equilibria, and reactions in ideal reactors.
Finally, the text addresses reactions in non-ideal reactors and advanced applications of
acid/base equilibria, complexation and solubility/dissolution equilibria, and oxidation/reduction
equilibria. Several tools are provided to fully engage readers in mastering new concepts and
then applying them in practice, including: Detailed examples that demonstrate the application
of concepts and principles Problems at the end of each chapter challenging readers to apply
their newfound knowledge to analyze environmental processes and systems MathCAD
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worksheets that provide a powerful platform for constructing process models Environmental
Process Analysis serves as a bridge between introductory environmental engineering
textbooks and hands-on environmental engineering practice. By learning how to
mathematically and numerically model environmental processes and systems, readers will also
come to better understand the underlying connections among the various models, concepts,
and systems.
25 Problems for STEM Education introduces a new and emerging course for undergraduate
STEM programs called Physical-Mathematical Informatics. This course corresponds with the
new direction in education called STE(A)M (Science, Technology, Engineering, [Art] and
Mathematics). The book focuses on undergraduate university students (and high school
students), as well as the teachers of mathematics, physics, chemistry and other disciplines
such as the humanities. This book is suitable for readers who have a basic understanding of
mathematics and math software. Features Contains 32 interesting problems (studies) and new
and unique methods of solving these physical and mathematical problems using a computer as
well as new methods of teaching mathematics and physics Suitable for students in advanced
high school courses and undergraduates, as well as for students studying Mathematical
Education at the Master’s or PhD level One of the only books that attempts to bring together
ST(E)AM techniques, computational mathematics and informatics in a single, unified format
The use of mathematical modeling in engineering allows for a significant reduction of material
costs associated with design, production, and operation of technical objects, but it is important
for an engineer to use the available computational approaches in modeling correctly. Taking
into account the level of modern computer technology, this new volume explains how an
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engineer should properly define the physical and mathematical problem statement, choose the
computational approach, and solve the problem by proven reliable computational approach
using computer and software applications during the solution of a particular problem. This work
is the result of years of the authors’ research and experience in the fields of power and rocket
engineering where they put into practice the methods of mathematical modeling shown in this
valuable volume. The examples in the book are based on two approaches. The first approach
involves the use of the relatively simple mathematical system MathCad. The second one
involves the solving of problems using Intel Visual Fortran compiler with IMSL Libraries. The
use of other software packages (Maple, MathLab, Mathematica) or compilers (?, ?++, Visual
Basic) for code is equally acceptable in the solution of the problems given in the book.
Intended for professors and instructors, scientific researchers, students, and industry
professionals, the book will help readers to choose the most appropriate mathematical
modeling method to solve engineering problems, and the authors also include methods that
allow for the solving of nonmathematical problems as mathematical problems.
Essential Mathcad for Engineering, Science, and Math w/ CD, Second Edition, introduces the
most powerful functions and features of the software and teaches their application to create
comprehensive calculations for any quantitative subject. Examples from a variety of fields
demonstrate the power and utility of Mathcad's tools, while also demonstrating how other
software, such as Excel spreadsheets, can be incorporated effectively. A companion CD-ROM
contains a full non-expiring version of Mathcad (North America only). This new edition features
a new chapter that introduces the basics of Mathcad to allow the reader to begin using the
program early; applied examples and problems from a wide variety of disciplines; and more
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thorough discussions of commonly used engineering tools – differential equations, 3D plotting,
and curve fitting. Its simple, step-by-step approach makes this book an ideal text for
professional engineers as well as engineering , science, and math students. *Many more
applied examples and exercises from a wide variety of engineering, science, and math fields *
New: more thorough discussions of differential equations, 3D plotting, and curve fitting. * Full
non-expiring version of Mathcad software included on CD-ROM (North America only) * A stepby-step approach enables easy learning for professionals and students alike
The authors explain at length the principles of chemical kinetics and approaches to
computerized calculations in modern software suites — mathcad and maple. Mathematics is
crucial in determining correlations in chemical processes and requires various numerical
approaches. Often significant issues with mathematical formalizations of chemical problems
arise and many kinetic problems can ?t be solved without computers. Numerous problems
encountered in solving kinetics ? calculations with detailed descriptions of the numerical tools
are given. Special attention is given to electrochemical reactions, which fills a gap in existing
texts not covering this topic in detail. The material demonstrates how these suites provide
quick and precise behavior predictions for a system over time (for postulated
mechanisms).Examples, i.e., oscillating and non-isothermal reactions, help explain the use of
mathcad more efficiently. Also included are the results of authors’ own research toward
effective computations.
This authored textbook is aimed at upper-level students in physics, engineering, and other
sciences. Its subject refers to the classical mechanics of today and is essential to the training
of physicists as well as being useful in a variety of industrial and commercial applications
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having to do with the design of moving equipment in the automobile, aerospace, and control
devices industry. The authors have important exercises which are to be done using a computer
to solve linear and nonlinear problems and to have a graphical representation of results. An
extensive Appendix on computer methods from Fortran and Mathcad enhance the appeal of
the book to meet current needs.

Mathcad for Chemical Engineers demonstrates the use of Mathcad 13, which is the
latest version of one of the most powerful and popular computational software
packages in the world, for solving various chemical engineering problems. The book
serves as a must-to-have guide and quick reference for chemical engineers and those
who would like to learn and use Mathcad as their computational tool. This book can
also be used as a textbook for chemical engineering education on computing using
Mathcad. The book contains many real-life chemical engineering examples from
various areas: material and energy balance, thermodynamics, transport phenomena,
kinetics and reactor design, unit operations, engineering economics, and operations
management. Unlike other books of similar theme, concise, but comprehensive,
explanations are given in each chapter and step-by-step procedures of solving
mathematical problems are also given for quick reference. Many examples allow
readers to experience the power of Mathcad in solving chemical engineering problems.
The book has chapters on Mathcad fundamentals, solving a single algebraic equation
and a system of algebraic equations, curve fitting, integration and differentiation, solving
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a single ordinary differential equation (ODE) and a system of ODEs, solving a single
partial differential equation (PDE) and a system of PDEs, and programming in Mathcad.
There are a number of exercise problems at the end of each chapter that allow readers
to further expose themselves to various chemical engineering problems. Although
Mathcad 13 is the software package chosen by the authors and used throughout the
book, most of the features discussed can also be applied using earlier versions of
Mathcad. Furthermore, although Mathcad will always evolve into a newer version, most
of the contents in this book will be applicable for any subsequent version of Mathcad.
A thorough update to the Artech House classic Modern Radar Systems Analysis, this
reference is a comprehensive and cohesive introduction to radar systems design and
performance estimation. It offers you the knowledge you need to specify, evaluate, or
apply radar technology in civilian or military systems. The book presents accurate
detection range equations that let you realistically estimate radar performance in a
variety of practical situations. With its clear, easy-to-understand language, you quickly
learn the tradeoffs between choice of wavelength and radar performance and see the
inherent advantages and limitations associated with each radar band. You find
modeling procedures to help you analyze enemy systems or evaluate radar integrated
into new weapon systems. The book covers ECM and ECCM for both surveillance and
tracking to help you estimate the effects of active and passive ECM, select
hardware/software for reconnaissance or jamming, and plan the operation of EW
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systems. As radar systems evolve, this book provides the equations needed to
calculate and evaluate the performance of the latest advances in radar technology.
The biggest change in the years since the first edition is the proliferation of
computational chemistry programs that calculate molecular properties. McQuarrie
presents step-by-step SCF calculations of a helium atom and a hydrogen molecule, in
addition to including the Hartree-Fock method and post-Hartree-Fock methods.
Focusing on feature extraction while also covering issues and techniques such as
image acquisition, sampling theory, point operations and low-level feature extraction,
the authors have a clear and coherent approach that will appeal to a wide range of
students and professionals. Ideal module text for courses in artificial intelligence, image
processing and computer vision Essential reading for engineers and academics
working in this cutting-edge field Supported by free software on a companion website
This book presents the first “How To” guide to the use of radial basis functions (RBF).
It provides a clear vision of their potential, an overview of ready-for-use computational
tools and precise guidelines to implement new engineering applications of RBF. Radial
basis functions (RBF) are a mathematical tool mature enough for useful engineering
applications. Their mathematical foundation is well established and the tool has proven
to be effective in many fields, as the mathematical framework can be adapted in several
ways. A candidate application can be faced considering the features of RBF:
multidimensional space (including 2D and 3D), numerous radial functions available,
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global and compact support, interpolation/regression. This great flexibility makes RBF
attractive – and their great potential has only been partially discovered. This is because
of the difficulty in taking a first step toward RBF as they are not commonly part of
engineers’ cultural background, but also due to the numerical complexity of RBF
problems that scales up very quickly with the number of RBF centers. Fast RBF
algorithms are available to alleviate this and high-performance computing (HPC) can
provide further aid. Nevertheless, a consolidated tradition in using RBF in engineering
applications is still missing and the beginner can be confused by the literature, which in
many cases is presented with language and symbolisms familiar to mathematicians but
which can be cryptic for engineers. The book is divided in two main sections. The first
covers the foundations of RBF, the tools available for their quick implementation and
guidelines for facing new challenges; the second part is a collection of practical RBF
applications in engineering, covering several topics, including response surface
interpolation in n-dimensional spaces, mapping of magnetic loads, mapping of pressure
loads, up-scaling of flow fields, stress/strain analysis by experimental displacement
fields, implicit surfaces, mesh to cad deformation, mesh morphing for crack propagation
in 3D, ice and snow accretion using computational fluid dynamics (CFD) data, shape
optimization for external aerodynamics, and use of adjoint data for surface sculpting.
For each application, the complete path is clearly and consistently exposed using the
systematic approach defined in the first section.
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Differential equations are often used in mathematical models for technological
processes or devices. However, the design of a differential mathematical model
iscrucial anddifficult in engineering. As a hands-on approach to learn how to pose a
differential mathematical modelthe authors have selected 9 examples with important
practical application and treat them as following:- Problem-setting and physical model
formulation- Designing the differential mathematical model- Integration of the differential
equations- Visualization of results Each step of the development ofa differential model
isenriched by respective Mathcad 11commands, todays necessary linkage of
engineering significance and high computing complexity. TOC:Differential Mathematical
Models.- Integrable Differential Equations.- Dynamic Model of the System with Heat
Engineering.- Stiff Differential Equations.- Heat Transfer near the Critical Point.- The
Faulkner- Skan Equation of Boundary Layer.- The Rayleigh Equation: Hydronamic
Instability.- Kinematic Waves of Concentration in Ion- Exchange Filters.- Kinematic
Shock Waves.- Numerical Modelling of the CPU-board Temperature Field.Temperature Waves.
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
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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.
For more than 40 years, Computerworld has been the leading source of technology
news and information for IT influencers worldwide. Computerworld's award-winning
Web site (Computerworld.com), twice-monthly publication, focused conference series
and custom research form the hub of the world's largest global IT media network.
This book provides the fundamentals of the application of mathematical methods,
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modern computational tools (Excel, Mathcad, SMath, etc.), and the Internet to solve the
typical problems of heat and mass transfer, thermodynamics, fluid dynamics, energy
conservation and energy efficiency. Chapters cover the technology for creating and
using databases on various properties of working fluids, coolants and thermal materials.
All calculation methods are provided with links to online computational pages where
data can be inserted and recalculated. It discusses tasks involving the generation of
electricity at thermal, nuclear, gas turbine and combined-cycle power plants, as well as
processes of co- and trigeneration, conditioning facilities and heat pumps. This text
engages students and researchers by using modern calculation tools and the Internet
for thermal engineering applications.
This unique textbook takes the student from the initial steps in modeling a dynamic
system through development of the mathematical models needed for feedback control.
The generously-illustrated, student-friendly text focuses on fundamental theoretical
development rather than the application of commercial software. Practical details of
machine design are included to motivate the non-mathematically inclined student.
Using the author’s considerable experience of applying Mathcad to engineering
problems, Engineering with Mathcad identifies the most powerful functions and features
of the software and teaches how to apply these to create comprehensive engineering
calculations. Many examples from a variety of engineering fields demonstrate the
power and utility of Mathcad’s tools, while also demonstrating how other software, such
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as Microsoft Excel spreadsheets, can be incorporated effectively. This simple, step-bystep approach makes this book an ideal Mathcad text for professional engineers as well
as engineering and science students. A CD-ROM packaged with the book contains all
the examples in the text and an evaluation version of the Mathcad software, enabling
the reader to learn by doing and experiment by changing parameters. * Identifies the
key Mathcad functions for creating comprehensive engineering calculations * A step-bystep approach enables easy learning for professional engineers and students alike *
Includes a CD-ROM containing all the examples in the text and an evaluation version of
the Mathcad software
This comprehensive book illustrates how MathCAD can be used to solve many
mathematical tasks, and provides the mathematical background to the MathCAD
package. Based on the latest Version 8 Professional for Windows, this book Market:
contains many solutions to basic mathematical tasks and is designed to be used as
both a reference and tutorial for lecturers and students, as well as a practical manual
for engineers, mathematicians and computer scientists.
PCMag.com is a leading authority on technology, delivering Labs-based, independent
reviews of the latest products and services. Our expert industry analysis and practical
solutions help you make better buying decisions and get more from technology.
"This book provides an introduction to discrete-time and discrete-frequency signal
processing, which is rapidly becoming an important, modern way to design and analyze
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electronics projects of all kinds. It presents discrete-signal processing concepts from
the perspective of an experienced electronics or radio engineer, which is especially
meaningful for practicing engineers, technicians, and students." -- Publisher's
description.
InfoWorld is targeted to Senior IT professionals. Content is segmented into Channels
and Topic Centers. InfoWorld also celebrates people, companies, and projects.
Learn how to use PTC® Mathcad Prime® 3.0, one of the world’s leading tools for
technical computing, in the context of engineering, science, and math applications.
Quickly harness the power of PTC Mathcad Prime 3.0 to solve both simple and
complex problems. Essential PTC® Mathcad Prime® 3.0 is perfect for college students,
first-time users, and experienced Mathcad 15 users who are moving to PTC Mathcad
Prime 3.0. Updated from Maxfield’s popular Essential Mathcad, this book introduces
the most powerful functions and features of the new PTC Mathcad Prime 3.0 software
and teaches how to apply them to create comprehensive calculations for any
quantitative subject. Examples from several fields demonstrate the power and utility of
PTC Mathcad’s tools while also demonstrating how users can eff ectively incorporate
Microsoft® Excel spreadsheets into the software. Learn the basics faster: Chapter 1
introduces many fundamentals of Mathcad, allowing the reader to begin using the
program in less time. Learn PTC Mathcad tools in context: Incorporates many applied
examples and problems from a wide variety of disciplines. Thorough discussion of
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many PTC Mathcad tools: Units, arrays, plotting, solving, symbolic calculations,
programming, algebra, calculus, differential equations, reading from files, writing to
files, and incorporating MS Excel spreadsheets. Includes a link to PTC with instructions
on how to purchase the PTC® Mathcad Prime® 3.0 Student Edition (The Student
Edition software is intended for educational purposes only.)
This is a collection of articles from the Asian conference UNSAT-ASIA 2000, covering
topics such as: historical developments; numerical modelling; suction measurement
techniques; permeability and flow; mass transport; and engineering applications.
This volume in the series brings together reknowned experts in the field to present the
reader with an account of the latest developments in quantum mechanics, molecular
dynamics, and the teaching of computational chemistry. There are so many
developments in the field of computational chemistry that it is difficult to keep track of
them. The series was established to review the high volume of developments in the
field. Rather than create a traditional article, each author approaches a topic to enable
the reader to understand and solve problems and locate key references quickly. Each
article has tutorial value. An updated compendium of software for molecular modeling
appears as an appendix as in previous volumes. To the editors' knowledge, this is the
most complete listing of sources of software for computational chemistry anywhere.

Fundamentals of Heat and Mass Transfer is written as a text book for senior
undergraduates in engineering colleges of Indian universities, in the departments
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of Mechanical, Automobile, Production, Chemical, Nuclear and Aerospace
Engineering. The book should also be useful as a reference book for practising
engineers for whom thermal calculations and understanding of heat transfer are
necessary, for example, in the areas of Thermal Engineering, Metallurgy,
Refrigeration and Airconditioning, Insulation etc.
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 real-world 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
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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.
This monograph is devoted to the description of the physical fundamentals of
laser refractography—a novel informational-measuring technique for the
diagnostics of optically inhomogeneous media and flows, based on the idea of
using spatially structured probe laser radiation in combination with its digital
recording and c- puter techniques for the differential processing of refraction
patterns. Considered are the physical fundamentals of this technique, actual
optical schemes, methods of processing refraction patterns, and possible
applications. This informational technique can be employed in such areas of
science and technology as require remote nonperturbative monitoring of optical,
thermophysical, chemical, aerohydrodynamic, and manufacturing processes. The
monograph can also be recommended for students and postgraduates of formational, laser, electro-optical, thermophysical, chemical, and other
specialties. Laser refractography is a conceptually novel refraction method for the
diagn- tics of inhomogeneous media, based on the idea of using spatially
structured probe laser radiation in combination with its digital recording and
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computer techniques for the differential processing of refraction patterns.
This book aims to explore the latest practices and research works in the area of
sensor fusion. The book intends to provide a collection of novel ideas, theories,
and solutions related to the research areas in the field of sensor fusion. This book
is a unique, comprehensive, and up-to-date resource for sensor fusion systems
designers. This book is appropriate for use as an upper division undergraduate or
graduate level text book. It should also be of interest to researchers, who need to
process and interpret the sensor data in most scientific and engineering fields.
The initial chapters in this book provide a general overview of sensor fusion. The
later chapters focus mostly on the applications of sensor fusion. Much of this
work has been published in refereed journals and conference proceedings and
these papers have been modified and edited for content and style. With
contributions from the world's leading fusion researchers and academicians, this
book has 22 chapters covering the fundamental theory and cutting-edge
developments that are driving this field.
Practical Use of Mathcad®Solving Mathematical Problems with a Computer
Algebra SystemSpringer Science & Business Media
The Handbook of Software for Engineers and Scientists is a single-volume, ready
reference for the practicing engineer and scientist in industry, government, and
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academia as well as the novice computer user. It provides the most up-to-date
information in a variety of areas such as common platforms and operating
systems, applications programs, networking, and many other problem-solving
tools necessary to effectively use computers on a daily basis. Specific platforms
and environments thoroughly discussed include MS-DOS®, Microsoft®
WindowsTM, the Macintosh® and its various systems, UNIXTM, DEC VAXTM,
IBM® mainframes, OS/2®, WindowsTM NT, and NeXTSTEPTM. Word
processing, desktop publishing, spreadsheets, databases, integrated packages,
computer presentation systems, groupware, and a number of useful utilities are
also covered. Several extensive sections in the book are devoted to
mathematical and statistical software. Information is provided on circuits and
control simulation programs, finite element tools, and solid modeling tools.
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