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INTRODUCTION TO KORETSKY ENGINEERING AND
CHEMICAL THERMODYNAMICS

For students and professionals navigating the challenging terrain
of chemical engineering thermodynamics, one name stands out
as a guiding light: Koretsky Engineering And Chemical
Thermodynamics. Authored by Milo D. Koretsky, this textbook
has become a cornerstone in engineering education, bridging the
gap between abstract thermodynamic principles and real-world
industrial applications. Unlike traditional texts that often
overwhelm readers with dense mathematical derivations,
Koretsky’s approach emphasizes conceptual understanding and
problem-solving strategies. The book is widely adopted in
undergraduate and graduate programs across the globe, praised
for its clarity, practical examples, and integration of modern
computational tools. Whether you are a chemical engineering
student preparing for a career in process industries or a
practicing engineer seeking a reliable reference, this resource
provides the depth and accessibility needed to master both
engineering thermodynamics and chemical thermodynamics.

OVERVIEW OF THE TEXTBOOK

Koretsky Engineering And Chemical Thermodynamics is
more than a collection of equations and tables; it is a pedagogical
masterpiece. The book is structured to guide learners from
fundamental principles to advanced applications. Key topics
include the first and second laws of thermodynamics,
thermodynamic properties of pure substances and mixtures,
phase equilibria, chemical reaction equilibria, and an introduction
to molecular thermodynamics. The text is divided into clear
sections that build logically upon each other, ensuring that
readers develop a robust mental framework. Each chapter begins
with learning objectives and real-world motivation, making the
material immediately relevant. The author’s use of “Analysis” and
“Strategy” boxes within example problems helps students learn
how to approach thermodynamic problems systematically. This
unique feature sets Koretsky Engineering And Chemical
Thermodynamics apart from other textbooks in the field.

Who Is Milo D. Koretsky?

Milo D. Koretsky is a Professor of Chemical Engineering at Oregon
State University. With decades of teaching experience and a
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focus on engineering education research, Koretsky designed this
textbook to address common learning difficulties in
thermodynamics. He is also known for integrating active learning
and technology into the classroom. His understanding of how
students think and learn thermodynamics informs every page of
this book. The author’s expertise is evident in the way complex
topics are broken down into digestible pieces without sacrificing
rigor. Koretsky’s work has influenced countless engineers and
educators, and his textbook remains a trusted resource in
academic and industrial settings.

KEY FEATURES OF KORETSKY ENGINEERING AND
CHEMICAL THERMODYNAMICS

Conceptual Clarity and
Systematic Problem Solving

One of the standout features of Koretsky Engineering And
Chemical Thermodynamics is its emphasis on conceptual
understanding before mathematical manipulation. Many
thermodynamics textbooks plunge into complex derivations early
on, leaving students confused about the underlying principles.
Koretsky flips this paradigm. For example, before introducing the
mathematical form of the second law, the author discusses
entropy in terms of spontaneity and disorder using everyday
analogies. Each concept is then tied to a systematic problem-
solving methodology. The book employs a consistent approach

that involves: identifying known and unknown variables,
sketching the system, applying fundamental laws, and checking
reasonableness. This methodology is reinforced through
numerous worked examples that mimic exam questions and real
engineering scenarios.

Integration of
Computational Tools

Modern engineering thermodynamics increasingly relies on
computational software for property calculations and simulations.
Recognizing this trend, Koretsky Engineering And Chemical
Thermodynamics includes extensive coverage of computational
methods. The text provides instructions and examples using
widely used software like Aspen Plus, MATLAB, and Excel.
Students learn how to use thermodynamic databases, perform
sensitivity analyses, and validate their calculations. This
integration is not an afterthought; it is woven into the fabric of
the book. For instance, chapters on phase equilibria include
exercises that require students to use a computer to generate
phase diagrams. This prepares graduates for the computational
demands of the modern chemical engineering workplace.

Real-World Applications
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and Case Studies

The book is packed with applications from the chemical,
petroleum, pharmaceutical, and environmental industries. Each
chapter includes “Industrial Application” boxes that describe how
thermodynamic principles are used in processes such as
refrigeration, power generation, distillation, and chemical reactor
design. These case studies help students see the relevance of
what they are learning. For example, the discussion of the Carnot
cycle is connected to the efficiency of actual power plants, and
the concept of chemical equilibrium is illustrated with the
production of ammonia via the Haber process. By grounding
theory in practical examples, Koretsky Engineering And
Chemical Thermodynamics ensures that students do not just
memorize equations but understand why they matter.

CONTENT BREAKDOWN BY MAJOR SECTIONS

Fundamental Principles and
the First Law

The opening chapters cover the core principles: definitions of
systems, properties, state functions, energy, and the first law of
thermodynamics. Koretsky introduces the energy balance for
closed and open systems in a clear, step-by-step manner. Unlike
some older textbooks that assume prior knowledge, this section
builds from basic algebra to more complex differential forms.

Special attention is given to the concept of enthalpy and its use
in energy balances for reacting and non-reacting systems.
Worked examples range from simple gas compressions to steady-
flow turbines and compressors. The author uses color-coded
diagrams and systematic tables to help readers track variables.

Entropy and the Second
Law

The second law of thermodynamics is often the most challenging
topic for students. In Koretsky Engineering And Chemical
Thermodynamics, this material is presented with careful
scaffolding. The book introduces entropy first as a
thermodynamic property, then connects it to the Clausius
inequality and the principle of entropy increase. Irreversibility,
lost work, and isentropic efficiencies are explained using intuitive
analogies. The chapter on power and refrigeration cycles shows
how the second law limits the performance of real engines and
refrigerators. The Carnot cycle is derived, and then Rankine,
Brayton, and vapor-compression cycles are analyzed. This section
also covers exergy (availability) analysis, a topic often omitted in
introductory texts but crucial for sustainability engineering.

Thermodynamic Properties



of Fluids

A major portion of Koretsky Engineering And Chemical
Thermodynamics is devoted to the thermodynamic properties
of pure substances and mixtures. This includes equations of state
(ideal gas, van der Waals, Soave-Redlich-Kwong, Peng-Robinson,
and others), generalized correlations, and the use of departure
functions. The book provides a clear derivation of fundamental
property relations (Maxwell relations, Gibbs-Duhem equation) and
shows how they are used in practice. Students learn to compute
enthalpies, entropies, and fugacities for real fluids. The section on
mixtures includes partial molar properties, mixing rules, and
activity coefficient models (Raoult’s law, Henry’'s law, NRTL,
UNIQUAC, Wilson). A unique feature is the inclusion of molecular
thermodynamics concepts, linking macroscopic properties to
intermolecular forces. This helps students develop a deeper
intuition for why certain models work.

Phase Equilibria

Phase equilibrium is a critical topic for separation processes. The
textbook covers vapor-liquid equilibrium (VLE), liquid-liquid
equilibrium (LLE), and solid-liquid equilibrium (SLE) in detail. Both
ideal and non-ideal systems are discussed, with many examples
of binary and ternary phase diagrams. The use of fugacity and
activity coefficients is emphasized. The book also introduces the
concept of Gibbs free energy minimization for equilibrium
calculations. Advanced topics like osmotic pressure, the phase

rule, and critical phenomena are included for graduate-level
study. The computational exercises in this section are particularly
valuable, guiding students to model phase behavior using
software.

Chemical Reaction
Equilibria

Chemical reaction equilibrium is covered in the latter part of the
textbook. The equilibrium constant is derived from
thermodynamic properties, and its temperature dependence is
explained using van’t Hoff's equation. The book shows how to
compute equilibrium compositions for single and multiple
reactions, including simultaneous reactions. Examples include
steam reforming, ammonia synthesis, and combustion. The
influence of pressure and inert species on equilibrium conversion
is discussed. This section also introduces the concept of
equilibrium limited reactors and how thermodynamics sets the
ultimate yield. The integration of chemical equilibrium with

energy balances is demonstrated through combined heat and
material balance problems.

COMPARISON WITH OTHER THERMODYNAMICS
TEXTBOOKS

Several excellent textbooks exist in the field, such as Smith, Van
Ness, and Abbott's Introduction to Chemical Engineering
Thermodynamics and Balzhiser, Samuels, and Eliassen’s
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TEXTBOOICgineering Thermodynamics. However, Koretsky
Engineering And Chemical Thermodynamics distinguishes
itself through its pedagogical design. While Smith and Van Ness is
rigorous and mathematically dense, Koretsky is more
approachable for self-study. The focus on active learning,
computational integration, and real-world examples makes it
ideal for modern curricula. Furthermore, Koretsky’s book is
regularly updated to reflect new developments in molecular
simulation and renewable energy applications. Many instructors
find that students using Koretsky retain concepts better and
perform more confidently in subsequent courses.

WHO SHOULD USE KORETSKY ENGINEERING AND
CHEMICAL THERMODYNAMICS?

This textbook is suitable for a wide audience. Undergraduate
chemical engineering students will find it a complete resource for
a two-semester thermodynamics sequence. Graduates and
researchers seeking a concise yet comprehensive reference will
appreciate the depth of coverage, especially in molecular
thermodynamics and advanced equilibrium topics. Practicing
engineers can use it to refresh their knowledge or solve specific
problems in process design. The book’s structure also makes it an
excellent choice for self-learners, as each chapter builds on the
previous one and includes end-of-chapter problems ranked by
difficulty.

PRACTICAL TIPS FOR STUDYING WITH THIS

* Read the “Strategy” and “Analysis” boxes: They
teach you how to think like an engineer. Do not skip them.

e Work through all example problems: Cover the solution
and try to solve yourself first. Check your approach.

* Use the computational exercises: Even if not required,
practice with Aspen or MATLAB to build confidence.

e Focus on the conceptual summaries: Each chapter
ends with a review that reinforces key ideas.

e Form study groups: Discuss the industrial applications to
deepen understanding.

CONCLUSION

Koretsky Engineering And Chemical Thermodynamics
is more than a textbook; it is a comprehensive learning
system that transforms a notoriously difficult subject into
an accessible and even enjoyable journey. By emphasizing
conceptual understanding, systematic problem solving,
computational fluency, and real-world relevance, Milo
Koretsky has created a resource that equips future
engineers with the tools they need to innovate in energy,
materials, and process industries. Whether you are
preparing for exams, working on a senior design project, or
entering the workforce, this book will serve as a faithful
companion. Its enduring popularity among students and
professors alike is a testament to its quality and
effectiveness. Embrace the concepts within these pages,



and you will not only pass your thermodynamics course but also gain a deep appreciation for the fundamental science
that powers our modern world.
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