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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
researchers in exact as well as non-exact sciences and, at the same time, a pleasant learning experience for the novice.
Laminar Flow and Convective Transport Processes: Scaling Principles and Asymptotic Analysis presents analytic methods for the solution of
fluid mechanics and convective transport processes, all in the laminar flow regime. This book brings together the results of almost 30 years of
research on the use of nondimensionalization, scaling principles, and asymptotic analysis into a comprehensive form suitable for presentation
in a core graduate-level course on fluid mechanics and the convective transport of heat. A considerable amount of material on viscousdominated flows is covered. A unique feature of this book is its emphasis on scaling principles and the use of asymptotic methods, both as a
means of solution and as a basis for qualitative understanding of the correlations that exist between independent and dependent
dimensionless parameters in transport processes. Laminar Flow and Convective Transport Processes is suitable for use as a textbook for
graduate courses in fluid mechanics and transport phenomena and also as a reference for researchers in the field.
???????????????
Advanced Transport Phenomena is ideal as a graduate textbook. It contains a detailed discussion of modern analytic methods for the solution
of fluid mechanics and heat and mass transfer problems, focusing on approximations based on scaling and asymptotic methods, beginning
with the derivation of basic equations and boundary conditions and concluding with linear stability theory. Also covered are unidirectional
flows, lubrication and thin-film theory, creeping flows, boundary layer theory, and convective heat and mass transport at high and low
Reynolds numbers. The emphasis is on basic physics, scaling and nondimensionalization, and approximations that can be used to obtain
solutions that are due either to geometric simplifications, or large or small values of dimensionless parameters. The author emphasizes
setting up problems and extracting as much information as possible short of obtaining detailed solutions of differential equations. The book
also focuses on the solutions of representative problems. This reflects the book's goal of teaching readers to think about the solution of
transport problems.
This collection of over 200 detailed worked exercises adds to and complements the textbook "Fluid Mechanics" by the same author, and, at
the same time, illustrates the teaching material via examples. The exercises revolve around applying the fundamental concepts of "Fluid
Mechanics" to obtain solutions to diverse concrete problems, and, in so doing, the students' skill in the mathematical modelling of practical
problems is developed. In addition, 30 challenging questions WITHOUT detailed solutions have been included. While lecturers will find these
questions suitable for examinations and tests, students themselves can use them to check their understanding of the subject.
This book closes the gap between Chemical Reaction Engineering and Fluid Mechanics. It provides the basic theory for momentum, heat and
mass transfer in reactive systems. Numerical methods for solving the resulting equations as well as the interplay between physical and
numerical modes are discussed. The book is written using the standard terminology of this community. It is intended for researchers and
engineers who want to develop their own codes, or who are interested in a deeper insight into commercial CFD codes in order to derive
consistent extensions and to overcome "black box" practice. It can also serve as a textbook and reference book.
There is no more fundamental resource than water. The basis of all life, water is fast becoming a key issue in today’s world, as well as a
source of conflict. This fascinating book, which sets out many of the ingenious methods by which ancient societies gathered, transported and
stored water, is a timely publication as overextraction and profligacy threaten the existence of aquifers and watercourses that have supplied
our needs for millennia. It provides an overview of the water technologies developed by a number of ancient civilizations, from those of
Mesopotamia and the Indus valley to later societies such as the Mycenaeans, Minoans, Persians, and the ancient Egyptians. Of course, no
book on ancient water technologies would be complete without discussing the engineering feats of the Romans and Greeks, yet as well as
covering these key civilizations, it also examines how ancient American societies from the Hohokams to the Mayans and Incas husbanded
their water supplies. This unusually wide-ranging text could offer today’s parched world some solutions to the impending crisis in our water
supply. "This book provides valuable insights into the water technologies developed in ancient civilizations which are the underpinning of
modern achievements in water engineering and management practices. It is the best proof that "the past is the key for the future." Andreas N.
Angelakis, Hellenic Water Supply and Sewerage Systems Association, Greece "This book makes a fundamental contribution to what will
become the most important challenge of our civilization facing the global crisis: the problem of water. Ancient Water Technologies provides a
complete panorama of how ancient societies confronted themselves with the management of water. The role of this volume is to provide, for
the first time on this issue, an extensive historical and scientific reconstruction and an indication of how traditional knowledge may be
employed to ensure a sustainable future for all." Pietro Laureano, UNESCO expert for ecosystems at risk, Director of IPOGEA-Institute of
Traditional Knowledge, Italy

This book provides a gentle introduction to equilibrium statistical mechanics. The particular aim is to fill the needs of
readers who wish to learn the subject without a solid background in classical and quantum mechanics. The approach is
unique in that classical mechanical formulation takes center stage. The book will be of particular interest to advanced
undergraduate and graduate students in engineering departments.
Mathematical Tools for Changing Scale in the Analysis of Physical Systems presents a new systematic approach to
changing the spatial scale of the differential equations describing science and engineering problems. It defines vectors,
tensors, and differential operators in arbitrary orthogonal coordinate systems without resorting to conceptually difficult
Riemmann-Christoffel tensor and contravariant and covariant base vectors. It reveals the usefulness of generalized
functions for indicating curvilineal, surficial, or spatial regions of integration and for transforming among these integration
regions. These powerful mathematical tools are harnessed to provide 128 theorems in tabular format (most not
previously available in the literature) that transform time-derivative and del operators of a function at one scale to the
corresponding operators acting on the function at a larger scale. Mathematical Tools for Changing Scale in the Analysis
of Physical Systems also provides sample applications of the theorems to obtain continuum balance relations for arbitrary
surfaces, multiphase systems, and problems of reduced dimensionality. The mathematical techniques and tabulated
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theorems ensure the book will be an invaluable analysis tool for practitioners and researchers studying balance
equations for systems encountered in the fields of hydraulics, hydrology, porous media physics, structural analysis,
chemical transport, heat transfer, and continuum mechanics.
Providing professionals in the field with a comprehensive guide and resource, this book balances three traditional areas
of fluid mechanics - theoretical, computational, and experimental - and expounds on basic science and engineering
techniques. Each chapter discusses the primary issues related to the topic in question, outlines expert approaches, and
supplies references for further information.
For more than 25 years, the multiple editions of Hydrology & Hydraulic Systems have set the standard for a
comprehensive, authoritative treatment of the quantitative elements of water resources development. The latest edition
extends this tradition of excellence in a thoroughly revised volume that reflects the current state of practice in the field of
hydrology. Widely praised for its direct and concise presentation, practical orientation, and wealth of example problems,
Hydrology & Hydraulic Systems presents fundamental theories and concepts balanced with excellent coverage of
engineering applications and design. The Fourth Edition features a major revision of the chapter on distribution systems,
as well as a new chapter on the application of remote sensing and computer modeling to hydrology. Outstanding features
of the Fourth Edition include . . . • More than 350 illustrations and 200 tables • More than 225 fully solved examples, both
in FPS and SI units • Fully worked-out examples of design projects with realistic data • More than 500 end-of-chapter
problems for assignment • Discussion of statistical procedures for groundwater monitoring in accordance with the EPA’s
Unified Guidance • Detailed treatment of hydrologic field investigations and analytical procedures for data assessment,
including the USGS acoustic Doppler current profiler (ADCP) approach • Thorough coverage of theory and design of
loose-boundary channels, including the latest concept of combining the regime theory and the power function laws
Uncover Effective Engineering Solutions to Practical Problems With its clear explanation of fundamental principles and
emphasis on real world applications, this practical text will motivate readers to learn. The author connects theory and
analysis to practical examples drawn from engineering practice. Readers get a better understanding of how they can
apply these concepts to develop engineering answers to various problems. By using simple examples that illustrate basic
principles and more complex examples representative of engineering applications throughout the text, the author also
shows readers how fluid mechanics is relevant to the engineering field. These examples will help them develop problemsolving skills, gain physical insight into the material, learn how and when to use approximations and make assumptions,
and understand when these approximations might break down. Key Features of the Text * The underlying physical
concepts are highlighted rather than focusing on the mathematical equations. * Dimensional reasoning is emphasized as
well as the interpretation of the results. * An introduction to engineering in the environment is included to spark reader
interest. * Historical references throughout the chapters provide readers with the rich history of fluid mechanics.
?????????????????????????????,?????????????????????????,??????,??????????????????
Fox & McDonald offers a balanced approach designed to facilitate student learning by self-discovery and problem
solving. The book features clear writing, detailed example problems to illustrate applications of the principles presented,
and copious end-of-chapter exercises to promote self-study and comprehension by students. The text has been
thoroughly tested in the classroom, and has been improved continuously through each edition. The content is divided
nearly equally among text, example problems, and end-of-chapter problems making the text exceptionally easy to use.
Introduction to Fluid MechanicsKrieger Publishing CompanyAdvanced Transport PhenomenaFluid Mechanics and
Convective Transport ProcessesCambridge University Press
Transport phenomena is used here to descril>e momentum, energy, mass, and entropy transfer (Bird et al. 1960, 1980).
It includes thermodynamies, a special case of which is thermostatics. Interfacial transport phenomena refers to
momentum, energy , mass, and entropy transfer within the immediate neighborhood of a phase interface, including the
thermodynamies of the interface. In terms of qualitative physical observations, this is a very old field. Pliny the EIder
(Gaius Plinius Secundus, 23-79 A.D.; Pliny 1938) described divers who released small quantities of oil from their mouths,
in order to damp capillary ripples on the ocean surface and in this way provide more uniform lighting for their work.
Similar stories were retold by Benjamin Franklin, who conducted experiments of his own in England (V an Doren 1938).
In terms of analysis, this is a generally young field. Surface thermostatics developed relatively early, starting with Gibbs
(1948) and continuing with important contributions by many others (see Chapter 5).
Advances of Computational Fluid Dynamics in Nuclear Reactor Design and Safety Assessment presents the latest
computational fluid dynamic technologies. It includes an evaluation of safety systems for reactors using CFD and their
design, the modeling of Severe Accident Phenomena Using CFD, Model Development for Two-phase Flows, and
Applications for Sodium and Molten Salt Reactor Designs. Editors Joshi and Nayak have an invaluable wealth of
experience that enables them to comment on the development of CFD models, the technologies currently in practice, and
the future of CFD in nuclear reactors. Readers will find a thematic discussion on each aspect of CFD applications for the
design and safety assessment of Gen II to Gen IV reactor concepts that will help them develop cost reduction strategies
for nuclear power plants. Presents a thematic and comprehensive discussion on each aspect of CFD applications for the
design and safety assessment of nuclear reactors Provides an historical review of the development of CFD models,
discusses state-of-the-art concepts, and takes an applied and analytic look toward the future Includes CFD tools and
simulations to advise and guide the reader through enhancing cost effectiveness, safety and performance optimization
Nuclear power is in the midst of a generational change-with new reactor designs, plant subsystems, fuel concepts, and
other information that must be explained and explored-and after the 2011 Japan disaster, nuclear reactor technologies
are, of course, front and center in the public eye. Written by leading experts from MIT, Nuclear Systems Volume I:
One hundred years ago, in September 1888, Professor Lewis Mills Norton (1855-1893) of the Chemistry Department of
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the Massachusetts Institute of Technology introduced to the curriculum a course on industrial chemical practice. This was
the first structured course in chemical engineer ing taught in a University. Ten years later, Norton's successor Frank H.
Thorpe published the first textbook in chemical engineering, entitled "Outlines of Industrial Chemistry." Over the years,
chemical engineering developed from a simple industrial chemical analysis of processes into a mature field. The volume
presented here includes most of the commissioned and contributed papers presented at the American Chemical Society
Symposium celebrating the centenary of chemical engineering. The contributions are presented in a logical way, starting
first with the history of chemical engineering, followed by analyses of various fields of chemical engineering and
concluding with the history of various U.S. and European Departments of Chemical Engineering. I wish to thank the
authors of the contributions/chapters of this volume for their enthusiastic response to my idea of publishing this volume
and Dr. Gianni Astarita of the University of Naples, Italy, for his encouragement during the initial stages of this project.
Text on momentum, energy, and mass transfer for graduate engineering students.
"This book is well organized and comprehensive . . . an eloquent and enduring statement of significant hydrodynamic
principles." — AIChE Journal Microhydrodynamics concerns the flow and related phenomena pertinent to the motion of
small particles suspended in viscous fluids. This text focuses on determining the motion of a particle or particles through
a viscous fluid in bounded and unbounded flow. Its central theme is the mobility relation between particle motion and
forces. Microhydrodynamics: Principles and Selected Applications functions as a manual that explains methods for
solving particulate flows at low-Reynolds number, from analytical to computational methods. The ever-increasing growth
in computational power has resulted in a similar growth in the range of solvable problems in microhydrodynamics.
Suitable for graduate students in engineering and applied mathematics, this text treats the mathematical foundations and
highlights the interplay of both mathematical and physical insights, guiding readers through single particle theory and
problems related to multiparticle analyses.
This collection includes summaries of presentations given at the NAE Symposium in September 2002. Topics include
chemical and molecular engineering in the 21st century, human factors engineering, the future of nuclear energy, and
engineering challenges for quantum information technology.
Nuclear power is in the midst of a generational change—with new reactor designs, plant subsystems, fuel concepts, and
other information that must be explained and explored—and after the 2011 Japan disaster, nuclear reactor technologies
are, of course, front and center in the public eye. Written by leading experts from MIT, Nuclear Systems Volume I:
Thermal Hydraulic Fundamentals, Second Edition provides an in-depth introduction to nuclear power, with a focus on
thermal hydraulic design and analysis of the nuclear core. A close examination of new developments in nuclear systems,
this book will help readers—particularly students—to develop the knowledge and design skills required to improve the next
generation of nuclear reactors. Includes a CD-ROM with Extensive Tables for Computation Intended for experts and
senior undergraduate/early-stage graduate students, the material addresses: Different types of reactors Core and plant
performance measures Fission energy generation and deposition Conservation equations Thermodynamics Fluid flow
Heat transfer Imparting a wealth of knowledge, including their longtime experience with the safety aspects of nuclear
installations, authors Todreas and Kazimi stress the integration of fluid flow and heat transfer, various reactor types, and
energy source distribution. They cover recent nuclear reactor concepts and systems, including Generation III+ and IV
reactors, as well as new power cycles. The book features new chapter problems and examples using concept
parameters, and a solutions manual is available with qualifying course adoption.
This book provides a rigorous treatment of the fundamental concepts and techniques involved in process modeling and
simulation. The book allows the reader to: (i) Get a solid grasp of “under-the-hood” mathematical results (ii) Develop
models of sophisticated processes (iii) Transform models to different geometries and domains as appropriate (iv) Utilize
various model simplification techniques (v) Learn simple and effective computational methods for model simulation (vi)
Intensify the effectiveness of their research Modeling and Simulation for Chemical Engineers: Theory and Practice begins
with an introduction to the terminology of process modeling and simulation. Chapters 2 and 3 cover fundamental and
constitutive relations, while Chapter 4 on model formulation builds on these relations. Chapters 5 and 6 introduce the
advanced techniques of model transformation and simplification. Chapter 7 deals with model simulation, and the final
chapter reviews important mathematical concepts. Presented in a methodical, systematic way, this book is suitable as a
self-study guide or as a graduate reference, and includes examples, schematics and diagrams to enrich understanding.
End of chapter problems with solutions and computer software available online at
www.wiley.com/go/upreti/pms_for_chemical_engineers are designed to further stimulate readers to apply the newly
learned concepts.
Rheology of Particulate Dispersions and Composites provides comprehensive coverage of fundamental principles and
equations that govern the rheology for particulate dispersions and two-phase solid composites. The rheological
properties of suspensions, emulsions, bubbly liquids (foams) and other dispersions appear alongside those of solid comp
Evaluates trade-offs and uncertainties inherent in achieving sustainable energy, analyzes the major energy technologies,
and provides a framework for assessing policy options.
Containing more than 2600 references and over 550 equations, drawings, tables, photographs, and micrographs, This
book describes hierarchical assemblies in biology and biological processes that occur at the nanoscale across
membranes and at interfaces. It covers recurrent themes in nanocolloid science, including self-assembly, construction of
supra
The book that makes transport in porous media accessible tostudents and researchers alike Porous Media Transport
Phenomena covers the general theoriesbehind flow and transport in porous media—a solid permeated bya network of
pores filled with fluid—which encompasses rocks,biological tissues, ceramics, and much more. Designed for use
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ingraduate courses in various disciplines involving fluids in porousmaterials, and as a reference for practitioners in the
field, thetext includes exercises and practical applications while avoidingthe complex math found in other books, allowing
the reader to focuson the central elements of the topic. Covering general porous media applications, including theeffects
of temperature and particle migration, and placing anemphasis on energy resource development, the book provides
anoverview of mass, momentum, and energy conservation equations, andtheir applications in engineered and natural
porous media forgeneral applications. Offering a multidisciplinary approach totransport in porous media, material is
presented in a uniformformat with consistent SI units. An indispensable resource on an extremely wide and varied
topicdrawn from numerous engineering fields, Porous Media TransportPhenomena includes a solutions manual for all
exercises found inthe book, additional questions for study purposes, and PowerPointslides that follow the order of the
text.
Thermodynamically constrained averaging theory provides a consistent method for upscaling conservation and thermodynamic equations for
application in the study of porous medium systems. The method provides dynamic equations for phases, interfaces, and common curves that
are closely based on insights from the entropy inequality. All larger scale variables in the equations are explicitly defined in terms of their
microscale precursors, facilitating the determination of important parameters and macroscale state equations based on microscale
experimental and computational analysis. The method requires that all assumptions that lead to a particular equation form be explicitly
indicated, a restriction which is useful in ascertaining the range of applicability of a model as well as potential sources of error and
opportunities to improve the analysis.
Advances in Chemical Engineering
CLIFFORD K. HOAND STEPHEN W. WEBB Sandia National Laboratories, P. O. Box 5800, Albuquerque, NM 87185, USA Gas and vapor
transport in porous media occur in a number of important applications
includingdryingofindustrialandfoodproducts,oilandgasexploration,environm- tal remediation of contaminated sites, and carbon sequestration.
Understanding the fundamental mechanisms and processes of gas and vapor transport in porous media allows models to be used to
evaluate and optimize the performance and design of these systems. In this book, gas and vapor are distinguished by their available states at
stan- ? dard temperature and pressure (20 C, 101 kPa). If the gas-phase constituent can also exist as a liquid phase at standard temperature
and pressure (e. g. , water, ethanol, toluene, trichlorothylene), it is considered a vapor. If the gas-phase constituent is non-condensable at
standard temperature and pressure (e. g. , oxygen, carbon di- ide, helium, hydrogen, propane), it is considered a gas. The distinction is
important because different processes affect the transport and behavior of gases and vapors in porous media. For example, mechanisms
specific to vapors include vapor-pressure lowering and enhanced vapor diffusion, which are caused by the presence of a g- phase constituent
interacting with its liquid phase in an unsaturated porous media. In addition, the “heat-pipe” exploits isothermal latent heat exchange during
evaporation and condensation to effectively transfer heat in designed and natural systems.
An exposition of the derivation and use of equations of motion for two-phase flow. The approach taken derives the equations of motion using
ensemble averaging, and compares them with those derived from control volume methods. Closure for dispersed flows is discussed, and
some fundamental solutions are given. The work focuses on the fundamental aspects of two-phase flow, and is intended to give the reader a
background for understanding the dynamics as well as a system of equations that can be used in predictions of the behavior of dispersed twophase flows. The exposition in terms of ensemble averaging is new, and combining it with modern continuum mechanics concepts makes this
book unique. Intended for engineering, mathematics and physics researchers and advanced graduate students working in the field.
Thermo-fluid Dynamics of Two-Phase Flow, Second Edition is focused on the fundamental physics of two-phase flow. The authors present
the detailed theoretical foundation of multi-phase flow thermo-fluid dynamics as they apply to: Nuclear reactor transient and accident analysis;
Energy systems; Power generation systems; Chemical reactors and process systems; Space propulsion; Transport processes. This edition
features updates on two-phase flow formulation and constitutive equations and CFD simulation codes such as FLUENT and CFX, new
coverage of the lift force model, which is of particular significance for those working in the field of computational fluid dynamics, new
equations and coverage of 1 dimensional drift flux models and a new chapter on porous media formulation.
The study of the Earth and the environment requires an understanding of the physical processes within and at the surface of the Earth. This
book will allow the student to develop a broad working knowledge of mechanics and its application to the earth and environmental sciences.
The mathematics are introduced at a level that assumes only an understanding of first-year calculus. The concepts are then developed to
allow an understanding of the basic physics for a wide range of natural processes. These are illustrated by examples from many real
situations, such as the application of the theory of flow through porous media to the study of groundwater, the viscosity of fluids to the flow of
lava, and the theory of stress to the study of faults. The breadth of topics will allow students and professionals to gain an insight into the
workings of many aspects of the Earth's systems.
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