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In this monograph Prof. Pramanick explicates the
law of motive force, a fundamental law of nature that
can be observed and appreciated as an addition to
the existing laws of thermodynamics. This
unmistakable and remarkable tendency of nature is
equally applicable to all other branches of studies.
He first conceptualized the law of motive force in
1989, when he was an undergraduate student. Here
he reports various applications of the law in the area
of thermodynamics, heat transfer, fluid mechanics
and solid mechanics, and shows how it is possible to
solve analytically century-old unsolved problems
through its application. This book offers a
comprehensive account of the law and its relation to
other laws and principles, such as the generalized
conservation principle, variational formulation,
Fermat’s principle, Bejan’s constructal law, entropy
generation minimization, Bejan’s method of
intersecting asymptotes and equipartition principle.
Furthermore, the author addresses some interrelated
fundamental problems of contemporary interest,
especially to thermodynamicists, by combining
analytical methods, physical reasoning and the
proposed law of motive force. This foundational work
is a valuable reading for both students and
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researchers in exact as well as non-exact sciences
and, at the same time, a pleasant learning
experience for the novice.
Salient Features: - Detailed Coverage of topics with
industrial applications like Cavitation, Pumps and
Turbines Designs, Installation of Turbines etc. - A
dedicated chapter on Fluid Systems - Module based
presentation of chapters (Any chapter combined with
Chapter 1 forms a module on the former)
In light of increasing human-induced global climate
change, there is a greater need for clean energy
resources and zero carbon projects. This new
volume offers up-to-date coverage of the
fundamentals as well as recent advancements in
energy efficient thermal energy storage materials,
their characterization, and technological applications.
Thermal energy storage (TES) systems offer very
high-energy savings for many of our day-to-day
applications and could be a strong component for
enhancing the usage of renewable/clean energybased devices. Because of its beneficial
environmental impact, this technology has received
wide attention in the recent past, and dedicated
research efforts have led to the development of
novel materials, as well to innovative applications in
very many fields, ranging from buildings to textile,
healthcare to agriculture, space to automobiles. This
book offers a valuable and informed systematic
treatment of latent heat-based thermal energy
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storage systems, covering current energy research
and important developmental work.
This book provides a detailed examination of how
two key concerns in many communities across the
globe- power and water- can be simultaneously
addressed through the coupling of Concentrating
Solar Power and Desalination (CSP+D) plants. It
undertakes a technological and economic evaluation
of the integration of Multi-effect Distillation Plants
into CSP plants based on Parabolic Trough solar
collectors (PT-CSP+MED), as compared to
independent water and power production through
Reverse Osmosis unit connection to a CSP plant
(CSP+RO). Through this compare and contrast
method of analysis, the author establishes guidelines
to assist readers in identifying cases wherein PTCSP+MED systems provide greater benefits from a
thermodynamic and economic point of view. The text
outlines efficiencies and challenges derived from the
combination of PT-CSP power generation with four
different desalination plant scenarios, beginning with
a description of the equations used in the modeling
and validation of a pilot MED plant and followed by
detailed thermodynamic analysis of several currently
operating CSP+D systems. Comparative
thermodynamic assessments are based on a
sensitivity analysis from which the overall efficiency
of the cogeneration system is determined. The
author outlines all the equations used for the
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modeling of each component and includes 97
comparative tables obtained from the sensitivity
analysis, showing the variation of the overall thermal
efficiency of the CSP+D as a function of fundamental
parameters of the cogeneration cycle, such as the
specific electric consumption of the desalination
plants, and the turbine outlet temperature of the
power cycle. These findings are then placed in
practical context through a complete thermoeconomic analysis, which is carried out for two
specific locations in the Middle East and Europe in
order to identify the most practically and
economically viable CSP+D system in each region
as informed by actual operating conditions,
meteorological data and real cost figures for each
location.
Analysis, assessment, and data management are
core competencies for operation research analysts.
This volume addresses a number of issues and
developed methods for improving those skills. It is an
outgrowth of a conference held in April 2013 at the
Hellenic Military Academy and brings together a
broad variety of mathematical methods and theories
with several applications. It discusses directions and
pursuits of scientists that pertain to engineering
sciences. It is also presents the theoretical
background required for algorithms and techniques
applied to a large variety of concrete problems. A
number of open questions as well as new future
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areas are also highlighted. This book will appeal to
operations research analysts, engineers, community
decision makers, academics, the military community,
practitioners sharing the current “state-of-the-art,”
and analysts from coalition partners. Topics covered
include Operations Research, Games and Control
Theory, Computational Number Theory and
Information Security, Scientific Computing and
Applications, Statistical Modeling and Applications,
Systems of Monitoring and Spatial Analysis.
Thermodynamics And Thermal Engineering, A Core
Text In Si Units, Meets The Complete Requirements
Of The Students Of Mechanical Engineering In All
Universities. Ultimately, It Aims At Aiding The
Students Genuinely Understand The Basic
Principles Of Thermodynamics And Apply Those
Concepts To Practical Problems Confidently. It
Provides A Clear And Detailed Exposition Of Basic
Principles Of Thermodynamics. Concepts Like
Enthalpy, Entropy, Reversibility, Availability Are
Presented In Depth And In A Simple Manner.
Important Applications Of Thermodynamics Like
Various Engineering Cycles And Processes Are
Explained In Detail. Introduction To Latest Topics
Are Enclosed At The End.Each Topic Is Further
Supplemented With Solved Problems Including
Problems From Gate, Ies Exams, Objective
Questions Along With Answers, Review Questions
And Exercise Problems Alongwith Answers For An
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Indepth Understanding Of The Subject.
This book presents selected papers from the 7th
International Conference on Advances in Energy
Research (ICAER 2019), providing a comprehensive
coverage encompassing all fields and aspects of energy
in terms of generation, storage, and distribution. Themes
such as optimization of energy systems, energy
efficiency, economics, management, and policy, and the
interlinkages between energy and environment are
included. The contents of this book will be of use to
researchers and policy makers alike. .
The excellence of the title lies in mathematical
exposition. The typical numerical problems are solved
and many more are given as exercise.
This textbook fosters information exchange and
discussion on all aspects of introductory matters of
modern mechanical engineering from a number of
perspectives including: mechanical engineering as a
profession, materials and manufacturing processes,
machining and machine tools, tribology and surface
engineering, solid mechanics, applied and computational
mechanics, mechanical design, mechatronics and
robotics, fluid mechanics and heat transfer, renewable
energies, biomechanics, nanoengineering and
nanomechanics. At the end of each chapter, a list of 10
questions (and answers) is provided.
This book covers the fundamentals of thermodynamics
required to understand electrical power generation
systems, honing in on the application of these principles
to nuclear reactor power systems. It includes all the
necessary information regarding the fundamental laws to
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gain a complete understanding and apply them
specifically to the challenges of operating nuclear plants.
Beginning with definitions of thermodynamic variables
such as temperature, pressure and specific volume, the
book then explains the laws in detail, focusing on pivotal
concepts such as enthalpy and entropy, irreversibility,
availability, and Maxwell relations. Specific applications
of the fundamentals to Brayton and Rankine cycles for
power generation are considered in-depth, in support of
the book’s core goal- providing an examination of how
the thermodynamic principles are applied to the design,
operation and safety analysis of current and projected
reactor systems. Detailed appendices cover metric and
English system units and conversions, detailed steam
and gas tables, heat transfer properties, and nuclear
reactor system descriptions.
High temperature gas-solid reactions are ubiquitous on
planetary bodies, distributing chemical elements over a
range of geologic settings and temperatures. This
volume reviews the critical role gas-solid reactions play
in early solar system formation, volcanism,
metamorphism and industrial processes. The field
evidence, experimental and theoretical approaches for
examining gas-solid reaction are presented, building on
advances in fields outside of Earth Sciences.
Computational chemistry techniques are used to probe
the nature of molecular clusters and solvation in volcanic
vapors and mineral-gas reaction mechanisms.
Specialised analytical methods for characterising solid
reaction products are included since these reactions
commonly form thin or dispersed films and metastable
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minerals. Finally, the volume contains rich field
examples, laboratory experiments and thermodynamic
modelling and kinetics of gas-solid reactions on Earth,
Venus and beyond.
This book is designed to serve as a basic text for the
undergraduate course in Heat and Mass Transfer. The
book follows the classical pattern treating the subject
from both analytical and numerical view points.
Throughout the text, emphasis has been place.
The importance of practical training in engineering education,
as emphasized by the AICTE, has motivated the authors to
compile the work of various engineering laboratories into a
systematic Practical laboratory book. The manual is written in
a simple language and lucid style. It is hoped that students
will understand the manual without any difficulty and perform
the experiments.
This book, now in its second edition, continues to provide a
comprehensive introduction to the principles of chemical
engineering thermodynamics and also introduces the student
to the application of principles to various practical areas. The
book emphasizes the role of the fundamental principles of
thermodynamics in the derivation of significant relationships
between the various thermodynamic properties. The initial
chapter provides an overview of the basic concepts and
processes, and discusses the important units and dimensions
involved. The ensuing chapters, in a logical presentation,
thoroughly cover the first and second laws of
thermodynamics, the heat effects, the thermodynamic
properties and their relations, refrigeration and liquefaction
processes, and the equilibria between phases and in
chemical reactions. The book is suitably illustrated with a
large number of visuals. In the second edition, new sections
on Quasi-Static Process and Entropy Change in Reversible
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and Irreversible Processes are included. Besides, new Solved
Model Question Paper and several new Multiple Choice
Questions are also added that help develop the students’
ability and confidence in the application of the underlying
concepts. Primarily intended for the undergraduate students
of chemical engineering and other related engineering
disciplines such as polymer, petroleum and pharmaceutical
engineering, the book will also be useful for the postgraduate
students of the subject as well as professionals in the
relevant fields.
This book covers the fundamentals of the rapidly growing field
of biothermodynamics, showing how thermodynamics can
best be applied to applications and processes in biochemical
engineering. It describes the rigorous application of
thermodynamics in biochemical engineering to rationalize
bioprocess development and obviate a substantial fraction of
this need for tedious experimental work. As such, this book
will appeal to a diverse group of readers, ranging from
students and professors in biochemical engineering, to
scientists and engineers, for whom it will be a valuable
reference.
Physics of Cryogenics: An Ultralow Temperature
Phenomenon discusses the significant number of advances
that have been made during the last few years in a variety of
cryocoolers, such as Brayton, Joule-Thomson, Stirling, pulse
tube, Gifford-McMahon and magnetic refrigerators. The book
reviews various approaches taken to improve reliability, a
major driving force for new research areas. The advantages
and disadvantages of different cycles are compared, and the
latest improvements in each of these cryocoolers is
discussed. The book starts with the thermodynamic
fundamentals, followed by the definition of cryogenic and the
associated science behind low temperature phenomena and
properties. This book is an ideal resource for scientists,
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engineers and graduate and senior undergraduate students
who need a better understanding of the science of cryogenics
and related thermodynamics. Defines the fundamentals of
thermodynamics that are associated with cryogenic
processes Provides an overview of the history of the
development of cryogenic technology Includes new, low
temperature tables written by the author Deals with the
application of cryogenics to preserve objects at very low
temperature Explains how cryogenic phenomena work for
human cell and human body preservations and new medical
approaches
This thorough and highly relevant volume examines exergy,
energy and the environment in the context of energy systems
and applications and as a potential tool for design, analysis,
optimization. It further considers their role in minimizing
and/or eliminating environmental impacts and providing for
sustainable development. In this regard, several key topics
ranging from the basics of the thermodynamic concepts to
advanced exergy analysis techniques in a wide range of
applications are covered.
Advanced Thermodynamics Engineering, Second Edition is
designed for readers who need to understand and apply the
engineering physics of thermodynamic concepts. It employs a
self-teaching format that reinforces presentation of critical
concepts, mathematical relationships, and equations with
concrete physical examples and explanations of application

Renewable Energy Powered Desalination
Handbook: Applications and Thermodynamics offers
a practical handbook on the use of renewable
technologies to produce freshwater using
sustainable methods. Sections cover the different
renewable technologies currently used in the field,
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including solar, wind, geothermal and nuclear
desalination. This coverage is followed by an equally
important clear and rigorous discussion of energy
recovery and the thermodynamics of desalination
processes. While seawater desalination can provide
a climate-independent source of drinking water, the
process is energy-intensive and environmentally
damaging. This book provides readers with the latest
methods, processes, and technologies available for
utilizing renewable energy applications as a valuable
technology. Desalination based on the use of
renewable energy sources can provide a sustainable
way to produce fresh water. It is expected to become
economically attractive as the costs of renewable
technologies continue to decline and the prices of
fossil fuels continue to increase. Covers renewable
energy sources, such as nuclear, geothermal, solar
and wind powered desalination and energy storage
and optimization Includes energy recovery schemes,
optimization and process controls Elaborates on the
principles of thermodynamics and second law
efficiencies to improve process performance,
including solar desalination Explains global
applicability of solar, wind, geothermal and nuclear
energy sources with case studies Discusses
renewable energy-desalinated water optimization
schemes for island communities
The eighth edition of the bestseller
Thermodynamics: An Engineering Approach moves
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students toward a clear understanding and firm
grasp of the basic principles of thermodynamics.
This textbook communicates directly with tomorrow's
engineers in a simple yet precise manner that
encourages creative and imaginative thinking and is
read by students with interest and enthusiasm all
over the world."--Publisher's website
Thermodynamic Approaches in Engineering
Systems responds to the need for a synthesizing
volume that throws light upon the extensive field of
thermodynamics from a chemical engineering
perspective that applies basic ideas and key results
from the field to chemical engineering problems. This
book outlines and interprets the most valuable
achievements in applied non-equilibrium
thermodynamics obtained within the recent fifty
years. It synthesizes nontrivial achievements of
thermodynamics in important branches of chemical
and biochemical engineering. Readers will gain an
update on what has been achieved, what new
research problems could be stated, and what kind of
further studies should be developed within
specialized research. Presents clearly structured
chapters beginning with an introduction, elaboration
of the process, and results summarized in a
conclusion Written by a first-class expert in the field
of advanced methods in thermodynamics Provides a
synthesis of recent thermodynamic developments in
practical systems Presents very elaborate literature
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discussions from the past fifty years
This textbook has been designed for a one-semester
course on Power Plant Engineering studied by both
degree and diploma students of mechanical and
electrical engineering. It effectively exposes the
students to the basics of power generation involved
in several energy conversion systems so that they
gain comprehensive knowledge of the operation of
various types of power plants in use today. After a
brief introduction to energy fundamentals including
the environmental impacts of power generation, the
book acquaints the students with the working
principles, design and operation of five conventional
power plant systems, namely thermal, nuclear,
hydroelectric, diesel and gas turbine. The economic
factors of power generation with regard to estimation
and prediction of load, plant design, plant operation,
tariffs and so on, are discussed and illustrated with
the help of several solved numerical problems. The
generation of electric power using renewable energy
sources such as solar, wind, biomass, geothermal,
tidal, fuel cells, magneto hydrodynamic,
thermoelectric and thermionic systems, is discussed
elaborately. The book is interspersed with solved
problems for a sound understanding of the various
aspects of power plant engineering. The chapter-end
questions are intended to provide the students with a
thorough reinforcement of the concepts discussed.
Introduces the concept of combined cycles for next
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generation nuclear power plants, explaining how
recent advances in gas turbines have made these
systems increasingly desirable for efficiency gains
and cost-of-ownership reduction. Promulgates
modelling and analysis techniques to identify
opportunities for increased thermodynamic efficiency
and decreased water usage over current Light Water
Reactor (LWR) systems. Examines all power
conversion aspects, from the fluid exiting the reactor
to energy releases into the environment, with special
focus on heat exchangers and turbo-machinery.
Provides examples of small projects to facilitate
nuanced understanding of the theories and
implementation of combined-cycle nuclear plants.
This book explores combined cycle driven efficiency
of new nuclear power plants and describes how to
model and analyze a nuclear heated multi-turbine
power conversion system operating with
atmospheric air as the working fluid. The included
studies are intended to identify paths for future work
on next generation nuclear power plants (GEN-IV),
leveraging advances in natural-gas-fired turbines
that enable coupling salt-cooled, helium-cooled, and
sodium-cooled reactors to a Nuclear Air-Brayton
Combined Cycle (NACC). These reactors provide
the option of operating base-load nuclear plants with
variable electricity output to the grid using natural
gas or stored heat to produce peak power. The
author describes overall system architecture,
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components and detailed modelling results of
Brayton-Rankine Combined Cycle power conversion
systems and Recuperated Brayton Cycle systems,
since they offer the highest overall energy
conversion efficiencies. With ever-higher
temperatures predicted in GEN-IV plants, this
book’s investigation of potential avenues for
thermodynamic efficiency gains will be of great
interest to nuclear engineers and researchers, as
well as power plant operators and students.
This book covers challenges and opportunities
related to solar-energy based systems. It covers a
wide variety of topics related to solar energy,
including applications-based systems such as solar
thermal systems that are focused on drying,
desalination, space cooling, refrigeration, and
processing; recent advances in solar cells (DSSC)
and photovoltaics; technologies for storage of energy
(both sensible heating as well as latent heating); and
the design of concentrated solar receivers. The
information is presented in the context of the overall
global energy utilization, and the role of solar energy
has been highlighted. The contents of this book will
be of interest to researchers, professionals, and
policymakers alike.
Clearly connects macroscopic and microscopic
thermodynamics and explains non-equilibrium behavior in
kinetic theory and chemical kinetics.
This edition of 'Introduction to Food Engineering' presents the
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engineering concepts and unit operations used in food
processing, in a unique and challenging blend of principles
with applications.
This research monograph presents both fundamental science
and applied innovations on several key and emerging
technologies involving fossil and alternate fuel utilization in
power and transport sectors from renowned experts in the
field. Some of the topics covered include: autoignition in
laminar and turbulent nonpremixed flames; Langevin
simulation of turbulent combustion; lean blowout (LBO)
prediction through symbolic time series analysis; lasers and
optical diagnostics for next generation IC engine
development; exergy destruction study on small DI diesel
engine; and gasoline direct injection. The book includes a
chapter on carbon sequestration and optimization of
enhanced oil and gas recovery. The contents of this book will
be useful to researchers and professionals working on all
aspects on combustion.
This textbook comprehensively covers the fundamentals and
advanced concepts of thermodynamics in a single volume. It
provides a detailed discussion of advanced concepts that
include energy efficiency, energy sustainability, energy
security, organic Rankine cycle, combined cycle power
plants, combined cycle power plant integrated with organic
Rankine cycle and absorption refrigeration system, integrated
coal gasification combined cycle power plants, energy
conservation in domestic refrigerators, and next-generation
low-global warming potential refrigerants. Pedagogical
features include solved problems and unsolved exercises
interspersed throughout the text for better understanding.
This textbook is primarily written for senior undergraduate
students in the fields of mechanical, automobile, chemical,
civil, and aerospace engineering for courses on engineering
thermodynamics/thermodynamics and for graduate students
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in thermal engineering and energy engineering for courses on
advanced thermodynamics. It is accompanied by teaching
resources, including a solutions manual for instructors.
FEATURES Provides design and experimental problems for
better understanding Comprehensively discusses power
cycles and refrigeration cycles and their advancements
Explores the design of energy-efficient buildings to reduce
energy consumption Property tables, charts, and multiplechoice questions comprise appendices of the book and are
available at https://www.routledge.com/9780367646288.
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