
maths for chemical engineering

maths for chemical engineering is a fundamental aspect that underpins the entire discipline, providing the essential
tools and frameworks to solve complex problems in process design, reaction engineering, and system
optimization. Chemical engineers rely heavily on mathematical principles to model chemical processes, analyze
data, and optimize performance in manufacturing and research. This article explores the critical mathematical
concepts and techniques necessary for success in chemical engineering, highlighting how these skills are applied in
various subfields such as thermodynamics, fluid mechanics, and transport phenomena. Additionally, the article
covers the importance of calculus, differential equations, linear algebra, and numerical methods in addressing
engineering challenges. Readers will gain insight into the structured approach to problem-solving that
mathematics offers in chemical engineering contexts. The discussion also includes the role of computational
tools and software that utilize mathematical algorithms to streamline complex calculations. This
comprehensive overview aims to serve as a valuable resource for students, educators, and professionals
interested in the intersection of mathematics and chemical engineering.
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Core Mathematical Concepts in Chemical Engineering

Mathematics forms the backbone of chemical engineering, requiring mastery of several key areas that enable
engineers to analyze and design chemical processes efficiently. The essential mathematical concepts include
calculus, differential equations, linear algebra, and statistics. Each of these areas contributes uniquely to
solving chemical engineering problems, from understanding rates of change to modeling complex systems.

Calculus

Calculus is indispensable in chemical engineering, particularly in understanding dynamic systems where variables
change over time or space. The concepts of differentiation and integration allow engineers to analyze reaction
rates, mass and energy balances, and transport phenomena. For example, differential calculus helps determine
the rate at which concentrations change in a reactor, while integral calculus aids in calculating total
quantities from rates.

Differential Equations

Differential equations are used extensively to model the behavior of chemical processes. Ordinary differential
equations (ODEs) describe systems with respect to a single variable, such as time, while partial differential
equations (PDEs) handle multiple variables, such as time and spatial dimensions. Chemical reactors, heat
exchangers, and fluid flow systems are commonly analyzed using these mathematical tools.



Linear Algebra

Linear algebra underpins system analysis and process control in chemical engineering. It deals with vectors,
matrices, and systems of linear equations, which are useful for modeling multiple interacting components within
a process. Techniques such as matrix operations facilitate the solution of mass and energy balances in
complex, multi-unit processes.

Statistics and Probability

Statistics and probability are crucial for data analysis, quality control, and risk assessment in chemical
engineering. Engineers use statistical methods to interpret experimental data, optimize process parameters, and
ensure reliability and safety in chemical manufacturing.

Applications of Mathematics in Chemical Engineering Disciplines

Mathematics is applied across various chemical engineering subfields, providing a structural basis for process
understanding and innovation. This section explores how mathematical principles integrate with core disciplines
such as thermodynamics, fluid mechanics, reaction engineering, and transport phenomena.

Thermodynamics

Thermodynamics involves the study of energy, heat, and work within chemical systems. Mathematical
formulations in thermodynamics include equations of state, energy balance equations, and phase equilibrium
calculations. These quantitative tools help chemical engineers predict system behavior under different
conditions and design efficient processes.

Fluid Mechanics

Fluid mechanics focuses on the behavior of fluids in motion and at rest. Mathematical models, including the
Navier-Stokes equations, describe fluid flow dynamics essential for designing pipelines, pumps, and reactors.
Engineers use these models to optimize flow rates, minimize pressure drops, and ensure safe operations.

Reaction Engineering

Reaction engineering relies on mathematical models to describe chemical kinetics and reactor design. Rate laws,
reaction mechanisms, and reactor performance are analyzed using differential equations, enabling engineers to
scale up reactions from laboratory to industrial scale effectively.

Transport Phenomena

Transport phenomena encompass the transfer of momentum, heat, and mass within chemical processes.
Mathematical descriptions of diffusion, convection, and conduction are crucial for designing separation units,
heat exchangers, and other equipment. Understanding these transport mechanisms through mathematics ensures
process efficiency and product quality.



Mathematical Modeling and Problem Solving

Mathematical modeling is a core skill in chemical engineering that involves the abstraction and representation
of real-world chemical processes through mathematical expressions. This approach enables engineers to predict
system behavior, optimize processes, and troubleshoot operational problems.

Steps in Mathematical Modeling

Developing a mathematical model typically follows a structured process:

Problem Definition: Clearly identifying the system and objectives.

Assumptions: Simplifying the system by making reasonable assumptions.

Formulation: Writing governing equations based on physical laws.

Solution: Applying analytical or numerical methods to solve equations.

Validation: Comparing model predictions with experimental or real data.

Common Modeling Techniques

Chemical engineers use various techniques to develop and solve models, including steady-state and dynamic
models, linear and nonlinear system analysis, and dimensional analysis. These techniques help in scaling
processes, optimizing reaction conditions, and designing control systems.

Numerical Methods and Computational Tools

Given the complexity of many chemical engineering problems, analytical solutions are often impractical or
impossible. Numerical methods and computational tools are therefore critical for solving complex equations
and simulating chemical processes.

Numerical Methods

Numerical methods such as finite difference, finite element, and Runge-Kutta methods enable the approximation of
solutions to differential equations governing chemical processes. These methods handle nonlinearities and
coupled phenomena that are common in chemical engineering systems.

Computational Software

Software packages like MATLAB, Aspen Plus, and COMSOL Multiphysics implement advanced mathematical
algorithms tailored for chemical engineering applications. These tools assist engineers in process simulation,
optimization, and control by providing user-friendly interfaces and powerful computational capabilities.

Importance of Mathematics in Research and Industry

Mathematics for chemical engineering is not only an academic requirement but also a practical necessity in



research and industrial applications. Mathematical proficiency enables innovation, efficiency, and safety in the
chemical industry.

Research Applications

In research, mathematical models help in understanding fundamental chemical phenomena, designing new materials,
and developing novel reaction pathways. Rigorous quantitative analysis supports hypothesis testing and
experimental design.

Industrial Applications

In industry, mathematical methods optimize production processes, enhance product quality, reduce waste, and
improve energy efficiency. Process control systems rely heavily on mathematical algorithms to maintain
consistent and safe operations.

Skills for Future Chemical Engineers

Future chemical engineers must cultivate strong mathematical skills to adapt to evolving technologies such
as artificial intelligence, machine learning, and big data analytics. These emerging fields leverage advanced
mathematics to revolutionize chemical process design and management.

Frequently Asked Questions

Why is advanced mathematics important in chemical engineering?

Advanced mathematics is crucial in chemical engineering because it helps model and analyze complex chemical
processes, optimize designs, and solve differential equations related to reaction kinetics and transport
phenomena.

What are the key mathematical topics chemical engineers should master?

Chemical engineers should master calculus, differential equations, linear algebra, probability and statistics,
numerical methods, and complex analysis to effectively analyze and solve engineering problems.

How are differential equations applied in chemical engineering?

Differential equations are used to model reaction rates, mass and heat transfer, fluid flow, and dynamic
system behavior in chemical processes, enabling prediction and control of process performance.

What role does linear algebra play in chemical engineering?

Linear algebra is essential for solving systems of equations encountered in process simulations, analyzing
reactor networks, and optimizing chemical processes using matrix methods and eigenvalue analysis.

How is numerical methods used in solving chemical engineering problems?

Numerical methods provide approximate solutions to complex mathematical models that cannot be solved
analytically, such as nonlinear equations, large system simulations, and optimization problems in chemical
engineering.



Can probability and statistics improve chemical process control?

Yes, probability and statistics help in analyzing process variability, designing experiments, quality control,
and reliability assessment, leading to more robust and efficient chemical processes.

What mathematical tools are used for reaction kinetics analysis?

Mathematical tools such as ordinary differential equations, nonlinear regression, and numerical integration
are employed to model and analyze the rates of chemical reactions and their mechanisms.

How does calculus assist in mass and energy balance calculations?

Calculus allows for the integration and differentiation of rates, enabling precise calculations of mass and
energy transfer in systems with changing conditions over time or space.

What software incorporates mathematical methods for chemical engineering
simulations?

Software like MATLAB, Aspen Plus, COMSOL Multiphysics, and ANSYS Fluent incorporate advanced
mathematical algorithms to simulate chemical processes, perform numerical analysis, and optimize engineering
designs.

Additional Resources
1. Mathematics for Chemical Engineers
This book covers fundamental mathematical concepts tailored specifically for chemical engineering students. It
includes topics such as linear algebra, differential equations, and numerical methods, all contextualized with
chemical engineering applications. The explanations are clear and concise, making complex mathematical tools
accessible to those in the field.

2. Applied Mathematics for Chemical Engineers
Designed for practicing engineers and students alike, this text emphasizes practical problem-solving techniques
using applied mathematics. It integrates calculus, differential equations, and matrix methods with examples
from chemical engineering processes. Readers will find numerous worked examples and exercises to reinforce their
understanding.

3. Differential Equations for Engineers and Scientists
Focusing on differential equations, this book provides detailed methods for solving ordinary and partial
differential equations that commonly arise in chemical engineering. It includes real-world applications such as
reaction kinetics and transport phenomena, helping engineers model and analyze complex systems effectively.

4. Numerical Methods in Chemical Engineering with MATLAB Applications
This book introduces numerical techniques essential for chemical engineers, including root finding, integration,
and the numerical solution of differential equations. The inclusion of MATLAB code examples allows readers
to implement algorithms and simulate chemical processes effectively. It is ideal for those looking to enhance
their computational skills.

5. Advanced Calculus for Chemical Engineers
Covering multivariable calculus, vector calculus, and advanced integration techniques, this book is tailored
to support chemical engineers in understanding complex mathematical models. It helps readers grasp the
underlying mathematics behind fluid dynamics, thermodynamics, and reaction engineering theories.

6. Linear Algebra and Its Applications in Chemical Engineering
This text emphasizes the role of linear algebra in solving chemical engineering problems such as process modeling,
optimization, and control. Topics include matrix operations, eigenvalues, and linear transformations, all
explained with relevant chemical engineering examples and case studies.



7. Probability and Statistics for Chemical Engineers
Focusing on probabilistic models and statistical analysis, this book equips chemical engineers with tools to
handle uncertainty and variability in processes. It includes hypothesis testing, regression analysis, and design of
experiments, essential for quality control and process optimization.

8. Mathematical Modeling in Chemical Engineering
This book guides readers through the process of constructing and analyzing mathematical models of chemical
processes. It covers model formulation, nondimensionalization, and parameter estimation, providing a solid
foundation for simulation and optimization in chemical engineering.

9. Optimization Techniques in Chemical Engineering
Focusing on mathematical optimization, this book presents methods such as linear programming, nonlinear
optimization, and dynamic programming relevant to chemical engineering problems. It offers practical examples on
process design, operation, and resource allocation to improve efficiency and profitability.
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  maths for chemical engineering: Applied Mathematical Methods for Chemical
Engineers, Second Edition Norman W. Loney, 2006-09-22 Focusing on the application of
mathematics to chemical engineering, Applied Mathematical Methods for Chemical Engineers,
Second Edition addresses the setup and verification of mathematical models using experimental or
other independently derived data. An expanded and updated version of its well-respected
predecessor, this book uses worked examples to illustrate several mathematical methods that are
essential in successfully solving process engineering problems. The book first provides an
introduction to differential equations that are common to chemical engineering, followed by
examples of first-order and linear second-order ordinary differential equations (ODEs). Later
chapters examine Sturm–Liouville problems, Fourier series, integrals, linear partial differential
equations (PDEs), and regular perturbation. The author also focuses on examples of PDE
applications as they relate to the various conservation laws practiced in chemical engineering. The
book concludes with discussions of dimensional analysis and the scaling of boundary value problems
and presents selected numerical methods and available software packages. New to the Second
Edition · Two popular approaches to model development: shell balance and conservation law balance
· One-dimensional rod model and a planar model of heat conduction in one direction · Systems of
first-order ODEs · Numerical method of lines, using MATLAB® and Mathematica where appropriate
This invaluable resource provides a crucial introduction to mathematical methods for engineering
and helps in choosing a suitable software package for computer-based algebraic applications.
  maths for chemical engineering: Applied Mathematics in Chemical Engineering Harold
S. Mickley, Thomas Kilgore Sherwood, Charles Eli Reed, 1967
  maths for chemical engineering: Applied Mathematics and Modeling for Chemical Engineers
Richard G. Rice, Duong D. Do, James E. Maneval, 2023-03-07 Understand the fundamentals of
applied mathematics with this up-to-date introduction Applied mathematics is the use of
mathematical concepts and methods in various applied or practical areas, including engineering,
computer science, and more. As engineering science expands, the ability to work from mathematical
principles to solve and understand equations has become an ever more critical component of
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engineering fields. New engineering processes and materials place ever-increasing mathematical
demands on new generations of engineers, who are looking more and more to applied mathematics
for an expanded toolkit. Applied Mathematics and Modeling for Chemical Engineers provides this
toolkit in a comprehensive and easy-to-understand introduction. Combining classical analysis of
modern mathematics with more modern applications, it offers everything required to assess and
solve mathematical problems in chemical engineering. Now updated to reflect contemporary best
practices and novel applications, this guide promises to situate readers in a 21st century chemical
engineering field in which direct knowledge of mathematics is essential. Readers of the third edition
of Applied Mathematics and Modeling for Chemical Engineers will also find: Detailed treatment of
ordinary differential equations (ODEs) and partial differential equations (PDEs) and their solutions
New material concerning approximate solution methods like perturbation techniques and
elementary numerical solutions Two new chapters dealing with Linear Algebra and Applied
Statistics Applied Mathematics and Modeling for Chemical Engineers is ideal for graduate and
advanced undergraduate students in chemical engineering and related fields, as well as instructors
and researchers seeking a handy reference.
  maths for chemical engineering: Digital Computation for Chemical Engineers Leon Lapidus,
1962
  maths for chemical engineering: Applied Mathematics in Chemical Engineering , 1975
  maths for chemical engineering: Applied Mathematical Methods for Chemical
Engineers Norman W. Loney, 2016-03-09 This book uses worked examples to showcase several
mathematical methods that are essential to solving real-world process engineering problems. The
third edition includes additional examples related to process control, Bessel Functions, and
contemporary areas such as drug delivery. The author inserts more depth on specific applications
such as nonhomogeneous cases of separation of variables, adds a section on special types of
matrices such as upper- and lower-triangular matrices, incorporates examples related to biomedical
engineering applications, and expands the problem sets of numerous chapters.
  maths for chemical engineering: Mathematical Modeling Rutherford Aris, 1999-07-16
Mathematical modeling is the art and craft of building a system of equations that is both sufficiently
complex to do justice to physical reality and sufficiently simple to give real insight into the situation.
Mathematical Modeling: A Chemical Engineer's Perspective provides an elementary introduction to
the craft by one of the century's most distinguished practitioners. Though the book is written from a
chemical engineering viewpoint, the principles and pitfalls are common to all mathematical
modeling of physical systems. Seventeen of the author's frequently cited papers are reprinted to
illustrate applications to convective diffusion, formal chemical kinetics, heat and mass transfer, and
the philosophy of modeling. An essay of acknowledgments, asides, and footnotes captures personal
reflections on academic life and personalities. - Describes pitfalls as well as principles of
mathematical modeling - Presents twenty examples of engineering problems - Features seventeen
reprinted papers - Presents personal reflections on some of the great natural philosophers -
Emphasizes modeling procedures that precede extensive calculations
  maths for chemical engineering: Mathematical Methods in Chemical and Biological
Engineering Binay Kanti Dutta, 2016-11-03 Mathematical Methods in Chemical and Biological
Engineering describes basic to moderately advanced mathematical techniques useful for shaping the
model-based analysis of chemical and biological engineering systems. Covering an ideal balance of
basic mathematical principles and applications to physico-chemical problems, this book presents
examples drawn from recent scientific and technical literature on chemical engineering, biological
and biomedical engineering, food processing, and a variety of diffusional problems to demonstrate
the real-world value of the mathematical methods. Emphasis is placed on the background and
physical understanding of the problems to prepare students for future challenging and innovative
applications.
  maths for chemical engineering: Mathematical Methods in Chemical Engineering V. G.
Jensen, G. V. Jeffreys, 1977 Mathematical Methods in Chemical Engineering



  maths for chemical engineering: Computational Methods in Chemical Engineering with
Maple Ralph E. White, Venkat R. Subramanian, 2010-02-06 This book presents Maple solutions to a
wide range of problems relevant to chemical engineers and others. Many of these solutions use
Maple’s symbolic capability to help bridge the gap between analytical and numerical solutions. The
readers are strongly encouraged to refer to the references included in the book for a better
understanding of the physics involved, and for the mathematical analysis. This book was written for
a senior undergraduate or a first year graduate student course in chemical engineering. Most of the
examples in this book were done in Maple 10. However, the codes should run in the most recent
version of Maple. We strongly encourage the readers to use the classic worksheet (*. mws) option in
Maple as we believe it is more user-friendly and robust. In chapter one you will find an introduction
to Maple which includes simple basics as a convenience for the reader such as plotting, solving
linear and nonlinear equations, Laplace transformations, matrix operations, ‘do loop,’ and ‘while
loop. ’ Chapter two presents linear ordinary differential equations in section 1 to include
homogeneous and nonhomogeneous ODEs, solving systems of ODEs using the matrix exponential
and Laplace transform method. In section two of chapter two, nonlinear ordinary differential
equations are presented and include simultaneous series reactions, solving nonlinear ODEs with
Maple’s ‘dsolve’ command, stop conditions, differential algebraic equations, and steady state
solutions. Chapter three addresses boundary value problems.
  maths for chemical engineering: Applied Mathematics and Modeling for Chemical Engineers
Richard G. Rice, 2012 This book 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.
  maths for chemical engineering: Mathcad for Chemical Engineers Hertanto Adidharma,
Valery Temyanko, 2007 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 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.
  maths for chemical engineering: Solutions Manual to Accompany Applied Mathematics and
Modeling for Chemical Engineers Richard G. Rice, Duong D. Do, 2013-08-19 This book is a Solutions



Manual to Accompany Applied Mathematics and Modeling for Chemical Engineers. There are many
examples provided as homework in the original text and the solution manual provides detailed
solutions of many of these problems that are in the parent book Applied Mathematics and Modeling
for Chemical Engineers.
  maths for chemical engineering: Advances in Chemical Engineering , 2008-09-22 The
cross-fertilization of physico-chemical and mathematical ideas has a long historical tradition. This
volume of Advances in Chemical Engineering is almost completely dedicated to a conference on
Mathematics in Chemical Kinetics and Engineering (MaCKiE-2007), which was held in Houston in
February 2007, bringing together about 40 mathematicians, chemists, and chemical engineers from
10 countries to discuss the application and development of mathematical tools in their respective
fields. - Updates and informs the reader on the latest research findings using original reviews -
Written by leading industry experts and scholars - Reviews and analyzes developments in the field
  maths for chemical engineering: Applied Chemistry and Chemical Engineering, Volume 1 A.
K. Haghi, Devrim Balköse, Omari V. Mukbaniani, Andrew G. Mercader, 2017-12-22 This new book
brings together innovative research, new concepts, and novel developments in the application of
informatics tools for applied chemistry and computer science. It presents a modern approach to
modeling and calculation and also looks at experimental design in applied chemistry and chemical
engineering. The volume discusses the developments of advanced chemical products and respective
tools to characterize and predict the chemical material properties and behavior. Providing numerous
comparisons of different methods with one another and with different experiments, not only does
this book summarize the classical theories, but it also exhibits their engineering applications in
response to the current key issues. Recent trends in several areas of chemistry and chemical
engineering science, which have important application to practice, are discussed. Applied Chemistry
and Chemical Engineering: Volume 1: Mathematical and Analytical Techniques provides valuable
information for chemical engineers and researchers as well as for graduate students. It
demonstrates the progress and promise for developing chemical materials that seem capable of
moving this field from laboratory-scale prototypes to actual industrial applications. Volume 2 will
focus principles and methodologies in applied chemistry and chemical engineering.
  maths for chemical engineering: Introduction to Chemical Engineering Analysis Using
Mathematica , 2002-09-09 This book provides an introduction to chemical engineering analysis-
which reviews the processes and designs used to manufacture, use, and dispose of chemical
products-and to Mathematica, one of the most powerful mathematical software tools available for
symbolic, numerical, and graphical computing. Analysis and computation are explained
simultaneously. The book covers the core concepts of chemical engineering, ranging from the
conservation of mass to chemical kinetics. At the same time the text shows how to use the latest
version of Mathematica, from the basics of writing a few lines of code through developing entire
analysis programs.
  maths for chemical engineering: A Numerical Primer for the Chemical Engineer, Second
Edition Edwin Zondervan, 2019-08-16 Designed as an introduction to numerical methods for
students, this book combines mathematical correctness with numerical performance, and
concentrates on numerical methods and problem solving. It applies actual numerical solution
strategies to formulated process models to help identify and solve chemical engineering problems.
Second edition comes with additional chapter on numerical integration and section on boundary
value problems in the relevant chapter. Additional material on general modelling principles,
mass/energy balances and separate section on DAE’s is also included. Case study section has been
extended with additional examples.
  maths for chemical engineering: Applied Numerical Methods for Chemical Engineers Navid
Mostoufi, Alkis Constantinides, 2022-05-22 Applied Numerical Methods for Chemical Engineers
emphasizes the derivation of a variety of numerical methods and their application to the solution of
engineering problems, with special attention to problems in the chemical engineering field. These
algorithms encompass linear and nonlinear algebraic equations, eigenvalue problems, finite



difference methods, interpolation, differentiation and integration, ordinary differential equations,
boundary value problems, partial differential equations, and linear and nonlinear regression
analysis. MATLAB is adopted as the calculation environment throughout the book because of its
ability to perform all the calculations in matrix form, its large library of built-in functions, its strong
structural language, and its rich graphical visualization tools. Through this book, students and other
users will learn about the basic features, advantages and disadvantages of various numerical
methods, learn and practice many useful m-files developed for different numerical methods in
addition to the MATLAB built-in solvers, develop and set up mathematical models for problems
commonly encountered in chemical engineering, and solve chemical engineering related problems
through examples and after-chapter problems with MATLAB by creating application m-files. - Clearly
and concisely develops a variety of numerical methods and applies them to the solution of chemical
engineering problems. These algorithms encompass linear and nonlinear algebraic equations,
eigenvalue problems, finite difference methods, interpolation, linear and nonlinear regression
analysis, differentiation and integration, ordinary differential equations, boundary value problems,
and partial differential equations - Includes systematic development of the calculus of finite
differences and its application to the integration of differential equations, and a detailed discussion
of nonlinear regression analysis, with powerful programs for implementing multivariable nonlinear
regression and statistical analysis of the results - Makes extensive use of MATLAB and Excel, with
most of the methods discussed implemented into general MATLAB functions. All the
MATLAB-language scripts developed are listed in the text and included in the book's companion
website - Includes numerous real-world examples and homework problems drawn from the field of
chemical and biochemical engineering
  maths for chemical engineering: Applied Mathematics in Chemical Engineering H. S.
Mickley, Th. K. Sherwood, Ch. E. Reed, 1957
  maths for chemical engineering: Modeling with Differential Equations in Chemical
Engineering Stanley M. Walas, 1991 '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.
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