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Presenting a novel biomimetic design method for transferring design solutions from nature to technology, this book focuses on structurefunction patterns in nature and advanced modeling tools derived from TRIZ, the theory of inventive problem-solving. The book includes an
extensive literature review on biomimicry as an engine of both innovation and sustainability, and discusses in detail the biomimetic design
process, current biomimetic design methods and tools. The structural biomimetic design method for innovation and sustainability put forward
in this text encompasses (1) the research method and rationale used to develop and validate this new design method; (2) the suggested
design algorithm and tools including the Find structure database, structure-function patterns and ideality patterns; and (3) analyses of four
case studies describing how to use the proposed method. This book offers an essential resource for designers who wish to use nature as a
source of inspiration and knowledge, innovators and sustainability experts, and scientists and researchers, amongst others.
Thermal Management for LED Applications provides state-of-the-art information on recent developments in thermal management as it relates
to LEDs and LED-based systems and their applications. Coverage begins with an overview of the basics of thermal management including
thermal design for LEDs, thermal characterization and testing of LEDs, and issues related to failure mechanisms and reliability and
performance in harsh environments. Advances and recent developments in thermal management round out the book with discussions on
advances in TIMs (thermal interface materials) for LED applications, advances in forced convection cooling of LEDs, and advances in heat
sinks for LED assemblies.
The book contains research results obtained by applying Bejan's Constructal Theory to the study and therefore the optimization of fins,
focusing on T-shaped and Y-shaped ones. Heat transfer from finned surfaces is an example of combined heat transfer natural or forced
convection on the external parts of the fin, and conducting along the fin. Fin's heat exchange is rather complex, because of variation of both
temperature along the fin and convective heat transfer coefficient. Furthermore possible presence of more fins invested by the same fluid flow
has to be considered. Classical fin theory tried to reduce the coupled heat transfer problem to a one-dimensional problem by defining an
average temperature of the fin and writing equations using this parameter. However, it was shown that this approach cannot be used
because of the effects of two-dimensional heat transfer, especially in the presence of short fins. CFD codes offer the possibility to consider bidimensional (and more generally, three-dimensional) effects and then a more real approach to the physic phenomena of finned surface's heat
exchange. A commercial CFD code was used to analyse the case of heat exchange in presence of T-shaped fins, following an approach
suggested by Bejan's Constructal Theory. The comparative results showed a significant agreement with previous research taken as a
reference, and this result allows for the application of this approach to a wider range of systems. T-shaped optimized fin geometry is the
starting point for further research. Starting from the optimal results (T-shape optimized fins), we show the trend of the assessment parameter
(the dimensionless conductance) in function of the angle between the two horizontal arms of the fin. A value for, 90
Questions and answers explore various aspects of astronomy, including the solar system, stars, planets, moons, asteroids, and comets. Fullcolor illustrations.
Despite the vast research on energy optimization and process integration, there has to date been no synthesis linking these together. This
book fills the gap, presenting optimization and integration in energy and process engineering. The content is based on the current literature
and includes novel approaches developed by the authors. Various thermal and chemical systems (heat and mass exchangers, thermal and
water networks, energy converters, recovery units, solar collectors, and separators) are considered. Thermodynamics, kinetics and
economics are used to formulate and solve problems with constraints on process rates, equipment size, environmental parameters, and
costs. Comprehensive coverage of dynamic optimization of energy conversion systems and separation units is provided along with suitable
computational algorithms for deterministic and stochastic optimization approaches based on: nonlinear programming, dynamic programming,
variational calculus, Hamilton-Jacobi-Bellman theory, Pontryagin's maximum principles, and special methods of process integration.
Integration of heat energy and process water within a total site is shown to be a significant factor reducing production costs, in particular costs
of utilities for the chemical industry. This integration involves systematic design and optimization of heat exchangers and water networks
(HEN and WN). After presenting basic, insight-based Pinch Technology, systematic, optimization-based sequential and simultaneous
approaches to design HEN and WN are described. Special consideration is given to the HEN design problem targeting stage, in view of its
importance at various levels of system design. Selected, advanced methods for HEN synthesis and retrofit are presented. For WN design a
novel approach based on stochastic optimization is described that accounts for both grassroot and revamp design scenarios. Presents a
unique synthesis of energy optimization and process integration that applies scientific information from thermodynamics, kinetics, and
systems theory Discusses engineering applications including power generation, resource upgrading, radiation conversion and chemical
transformation, in static and dynamic systems Clarifies how to identify thermal and chemical constraints and incorporate them into
optimization models and solutions
The Physics of Life explores the roots of the big question by examining the deepest urges and properties of living things, both animate and
inanimate: how to live longer, with food, warmth, power, movement and free access to other people and surroundings. Bejan explores
controversial and relevant issues such as sustainability, water and food supply, fuel, and economy, to critique the state in which the world
understands positions of power and freedom. Breaking down concepts such as desire and power, sports health and culture, the state of
economy, water and energy, politics and distribution, Bejan uses the language of physics to explain how each system works in order to clarify
the meaning of evolution in its broadest scientific sense, moving the reader towards a better understanding of the world's systems and the
natural evolution of cultural and political development. The Physics of Life argues that the evolution phenomenon is much broader and older
than the evolutionary designs that constitute the biosphere, empowering readers with a new view of the globe and the future, revealing that
the urge to have better ideas has the same physical effect as the urge to have better laws and better government. This is evolution explained
loudly but also elegantly, forging a path that flows sustainability.
Globalization, security infrastructure and energy sustainability can be designed based on a scientific principle. In this book, these objectives
are approached based on constructal theory, which means to design such projects as global ‘flow’ architectures that are ‘alive’ with
movement of personnel, equipment, information, education, etc. Constructal Human Dynamics, Security and Sustainability highlights the
progress made during the NATO Advanced Research Workshop held in Évora, Portugal in May 2008. This workshop brought together social
scientists with physicists, engineers and biologists. Together they addressed main topics such as human dynamics viewed as natural
phenomena of design generation, flow networks for distribution and collection, large-scale construction projects (e.g., airports, waste
storage), logistics, decontamination, energy supply routes, distributed energy systems, water resources management, environmental security
sustainability and globalization. The chapters selected for this book represent the interdisciplinary approach and team atmosphere that
emerged in Évora.
Design with Constructal TheoryJohn Wiley & Sons Incorporated
Thermohydrodynamic Programming and Constructal Design in Microsystems explains the direction of a morphing system configuration that is
illustrated by life evolution in nature. This is sometimes referred to as the fourth law of thermodynamics, and was first applied in thermofluidic
engineering, with more recent applications in physics and biology. The book specifically focuses on synthetic modeling and constructal
optimization in the design of microsystemic devices, which are of particular interest to researchers and practitioners in the sphere of microPage 1/6
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and nanoscale physics, a mechanistically deviation from conventional theory. The book is an important reference resource for researchers
working in the area of micro- and nanosystems technology and those who want to learn more about how thermodynamics can be effectively
applied at the micro level. Explains how the application of constructal theory can lead to more effective microsystems design Offers an
introduction to the fundamentals and application to different flow and heat/mass transport systems Bridges the gap between theoretical
design and optimization, from a practical point-of-view
An advanced, practical approach to the first and second laws of thermodynamics Advanced Engineering Thermodynamics bridges the gap
between engineering applications and the first and second laws of thermodynamics. Going beyond the basic coverage offered by most
textbooks, this authoritative treatment delves into the advanced topics of energy and work as they relate to various engineering fields. This
practical approach describes real-world applications of thermodynamics concepts, including solar energy, refrigeration, air conditioning,
thermofluid design, chemical design, constructal design, and more. This new fourth edition has been updated and expanded to include
current developments in energy storage, distributed energy systems, entropy minimization, and industrial applications, linking new
technologies in sustainability to fundamental thermodynamics concepts. Worked problems have been added to help students follow the
thought processes behind various applications, and additional homework problems give them the opportunity to gauge their knowledge. The
growing demand for sustainability and energy efficiency has shined a spotlight on the real-world applications of thermodynamics. This book
helps future engineers make the fundamental connections, and develop a clear understanding of this complex subject. Delve deeper into the
engineering applications of thermodynamics Work problems directly applicable to engineering fields Integrate thermodynamics concepts into
sustainability design and policy Understand the thermodynamics of emerging energy technologies Condensed introductory chapters allow
students to quickly review the fundamentals before diving right into practical applications. Designed expressly for engineering students, this
book offers a clear, targeted treatment of thermodynamics topics with detailed discussion and authoritative guidance toward even the most
complex concepts. Advanced Engineering Thermodynamics is the definitive modern treatment of energy and work for today's newest
engineers.
While more and more undergraduate engineering programs are moving toward a multi-disciplinary capstone experience, there remains a
need for a suitable textbook. The present text seeks to meet that need by providing a student friendly step by step template for this important
and culminating academic journey beginning with the student design team's first meeting with the client to the final report and presentation.
The text provides a wide range of design tools, a discussion of various design methodologies, a brief history of modern engineering, and a
substantive consideration of engineering ethics. In addition, chapters are included on communication, team building and dealing with the
inevitable obstacles that students encounter. Throughout the text, emphasis is placed upon the issues of environmental impact and the
importance of diversity.
This book presents a comprehensive optimization-based theory and framework that exploits the synergistic interactions and tradeoffs
between process design and operational decisions that span different time scales. Conventional methods in the process industry often isolate
decision making mechanisms with a hierarchical information flow to achieve tractable problems, risking suboptimal, even infeasible
operations. In this book, foundations of a systematic model-based strategy for simultaneous process design, scheduling, and control
optimization is detailed to achieve reduced cost and improved energy consumption in process systems. The material covered in this book is
well suited for the use of industrial practitioners, academics, and researchers. In Chapter 1, a historical perspective on the milestones in
model-based design optimization techniques is presented along with an overview of the state-of-the-art mathematical tools to solve the
resulting complex problems. Chapters 2 and 3 discuss two fundamental concepts that are essential for the reader. These concepts are (i)
mixed integer dynamic optimization problems and two algorithms to solve this class of optimization problems, and (ii) developing a model
based multiparametric programming model predictive control. These tools are used to systematically evaluate the tradeoffs between different
time-scale decisions based on a single high-fidelity model, as demonstrated on (i) design and control, (ii) scheduling and control, and (iii)
design, scheduling, and control problems. We present illustrative examples on chemical processing units, including continuous stirred tank
reactors, distillation columns, and combined heat and power regeneration units, along with discussions of other relevant work in the literature
for each class of problems.
Constructal theory has been extensively used to analyze and optimize many different shapes and structures in both living and non-living
systems. It is generally considered to be a law that could govern the evolutions of shapes and structures in biology, physics, technology, and
social organization. Accordingly, it seems that the constructal method is suitable for designing and analyzing all kinds of shapes and
structures in the world. However, in most cases, the details for its applications were not carefully checked, meaning that it was often
incorrectly applied, and that many unreasonable or inaccurate results were provided. This book systematically reviews and checks the
applications of constructal theory in street design, economics, heat transfer optimization, flow systems, and explanations of natural structures
and social phenomena. Every detail of the models, methods, optimizations, applications, results and conclusions is analysed, with careful
consideration of theoretical derivations and typical examples. Accordingly, the problems and mistakes in the applications of the theory are
directly pointed out and discussed in detail. The abuse and limitation of the constructal approach are also discussed. In many cases, it is
shown that the theory has significant flaws and is even not applicable in certain circumstances. As constructal theory is widely used in the
analysis and design of shapes and structures, this book will be essential for scientists, researchers, engineers, teachers, postgraduates and
undergraduates in the fields of structure analysis, design and optimization in physics, biology, flow dynamics, heat transfer and
thermodynamics.
As the existence of all life forms on our planet is currently in grave danger from the climate emergency caused by Homo sapiens, the words
"sustainability" and "eco-responsibility" have entered the daily-use vocabularies of scientists, engineers, economists, business managers,
industrialists, capitalists, and policy makers. Normal activities undertaken for the design of products and systems in industrialisms must be
revamped. As the bioworld is a great resource for eco-responsible design activities, an overview of biologically inspired design is presented in
this book in simple terms for anyone with even high-school education. Beginning with an introduction to the process of design in industry, the
book presents the bioworld as a design resource along with the rationale for biologically inspired design. Problem-driven and solution-driven
approaches for biologically inspired design are described next. The last chapter is focused on biologically inspired design for environment.
Since its publication almost a decade ago, Adrian Bejan's Advanced Engineering Thermodynamics has established itself as the definitive
modern treatment of this challenging subject. Now the Second Edition brings this important work fully up to date with current analyses and
practices, and explores uncharted territory along the promising frontier of contemporary research. Grounded in the axiomatic formulation and
Gibbsian analytical structure of classical thermodynamics, this revised volume offers an incisive examination of the history, concepts, and
language of thermodynamics. Readers will find a clear review of the first and second laws of thermodynamics, along with enhanced material
on exergy analysis methods, entropy generation minimization, and related design applications. The Second Edition takes an in-depth look at
the latest developments in the field in areas such as power generation, solar energy, low-temperature refrigeration, air conditioning, and
thermal design. Bridging the gap between physics and biology, this book, for the first time, provides a fascinating introduction to the
constructal theory of macroscopic organization in nature, extending thermodynamics into the realm of naturally organized systems. Geometric
shape and structure are deduced from a single principle of thermodynamic optimization. Complete with original problems, worked-out
examples, exceptional graphics, and hundreds of references throughout, Advanced Engineering Thermodynamics, Second Edition is the
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ideal cutting-edge reference for today's professional engineers and researchers as well as a superb resource for advanced engineering
students. Praise for the First Edition: "Demonstrates that engineering thermodynamics is still an active research field . . . will be valuable to all
those seeking a deeper understanding of thermodynamic systems." —ASLIB Book List "Strikes a balance between the latest developments in
the field and the 'classical' approach to the study of thermodynamics." —Engineering Societies Library Incomparable coverage of engineering
thermodynamics—in a brand-new, up-to-date edition . . .The first edition of Advanced Engineering Thermodynamics broke fresh ground with
its engaging treatment of key topics in thermal engineering. Now, building on the success of its predecessor, this Second Edition balances a
detailed examination of the history, concepts, and language of classical thermodynamics with state-of-the-art coverage of the latest
developments in analysis and practice. In addition to cutting-edge material on contemporary research areas such as entropy generation
minimization and the constructal theory of organization in nature, readers of the Second Edition will find: A solid review of the first and second
laws of thermodynamics, with an emphasis on problem-solving Separate chapters devoted to single-phase systems, multiphase systems,
chemically reactive systems, exergy analysis, thermodynamic optimization, and irreversible thermodynamics Thermodynamics applied to
specific areas, including power generation, solar energy, refrigeration, air conditioning, and thermal design More problems and worked-out
examples throughout the text High-quality original graphics, plus hundreds of classical and contemporary references Moving effortlessly
between analysis and essay, this revised edition of Adrian Bejan's trailblazing work will inspire a new generation of researchers and students
in all areas of engineering.
A comprehensive and rigorous introduction to thermal system designfrom a contemporary perspective Thermal Design and Optimization
offers readers a lucid introductionto the latest methodologies for the design of thermal systems andemphasizes engineering economics,
system simulation, andoptimization methods. The methods of exergy analysis, entropygeneration minimization, and thermoeconomics are
incorporated in anevolutionary manner. This book is one of the few sources available that addresses therecommendations of the
Accreditation Board for Engineering andTechnology for new courses in design engineering. Intended forclassroom use as well as self-study,
the text provides a review offundamental concepts, extensive reference lists, end-of-chapterproblem sets, helpful appendices, and a
comprehensive case studythat is followed throughout the text. Contents include: * Introduction to Thermal System Design * Thermodynamics,
Modeling, and Design Analysis * Exergy Analysis * Heat Transfer, Modeling, and Design Analysis * Applications with Heat and Fluid Flow *
Applications with Thermodynamics and Heat and Fluid Flow * Economic Analysis * Thermoeconomic Analysis and Evaluation *
Thermoeconomic Optimization Thermal Design and Optimization offers engineering students,practicing engineers, and technical managers a
comprehensive andrigorous introduction to thermal system design and optimizationfrom a distinctly contemporary perspective. Unlike
traditionalbooks that are largely oriented toward design analysis andcomponents, this forward-thinking book aligns itself with anincreasing
number of active designers who believe that moreeffective, system-oriented design methods are needed. Thermal Design and Optimization
offers a lucid presentation ofthermodynamics, heat transfer, and fluid mechanics as they areapplied to the design of thermal systems. This
book broadens thescope of engineering design by placing a strong emphasis onengineering economics, system simulation, and
optimizationtechniques. Opening with a concise review of fundamentals, itdevelops design methods within a framework of
industrialapplications that gradually increase in complexity. Theseapplications include, among others, power generation by large andsmall
systems, and cryogenic systems for the manufacturing,chemical, and food processing industries. This unique book draws on the best
contemporary thinking aboutdesign and design methodology, including discussions of concurrentdesign and quality function deployment.
Recent developments basedon the second law of thermodynamics are also included, especiallythe use of exergy analysis, entropy
generation minimization, andthermoeconomics. To demonstrate the application of important designprinciples introduced, a single case study
involving the design ofa cogeneration system is followed throughout the book. In addition, Thermal Design and Optimization is one of the best
newsources available for meeting the recommendations of theAccreditation Board for Engineering and Technology for more designemphasis
in engineering curricula. Supported by extensive reference lists, end-of-chapter problemsets, and helpful appendices, this is a superb text for
both theclassroom and self-study, and for use in industrial design,development, and research. A detailed solutions manual is availablefrom
the publisher.
The Engineering Design Challenge addresses teaching engineering design and presents design projects for first-year students and
interdisciplinary design ventures. A short philosophy and background of engineering design is discussed. The organization of the University of
Wyoming first-year Introduction to Engineering program is presented with an emphasis on the first-year design challenges. These challenges
are presented in a format readily incorporated in other first-year programs. The interdisciplinary design courses address the institutional
constraints and present organizational approaches that resolve these issues. Student results are summarized and briefly assessed. A series
of short intellectual problems are included to initiate discussion and understanding of design issues. Sample syllabi, research paper
requirements, and oral presentation evaluation sheets are included.
Seemingly universal geometric forms unite the flow systems of engineering and nature. For example, tree-shaped flows can be seen in
computers, lungs, dendritic crystals, urban street patterns, and communication links. In this groundbreaking book, Adrian Bejan considers the
design and optimization of engineered systems and discovers a deterministic principle of the generation of geometric form in natural systems.
Shape and structure spring from the struggle for better performance in both engineering and nature. This idea is the basis of the new
constructal theory: the objective and constraints principle used in engineering is the same mechanism from which the geometry in natural flow
systems emerges. From heat exchangers to river channels, the book draws many parallels between the engineered and the natural world.
Among the topics covered are mechanical structure, thermal structure, heat trees, ducts and rivers, turbulent structure, and structure in
transportation and economics. The numerous illustrations, examples, and homework problems in every chapter make this an ideal text for
engineering design courses. Its provocative ideas will also appeal to a broad range of readers in engineering, natural sciences, economics,
and business.
Constructal Theory of Social Dynamics brings together for the first time social scientists and engineers who present predictive theory of social
organization, as a conglomerate of mating flows that morph in time to flow more easily. The book offers a new way to look at social
phenomena as part of natural phenomena, and examines a new domain of application of engineering such as thermodynamic optimization,
thermoeconomics and "design as science".
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 discussions from the past
fifty years
Other approaches are based on considering (1) periodic changes in structure as for processes of self-organisation; (2) non-periodic but
coherent changes in structure, as for processes of emergence; (3) the quantum level of description. Papers in the book study the problem
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considering its transdisciplinary nature, i.e., systemic properties studied per se and not within specific disciplinary contexts. The aim of these
studies is to outline a transdisciplinary theory of change in systemic properties. Such a theory should have simultaneous, corresponding and
eventually hierarchical disciplinary aspects as expected for a general theory of emergence.
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.
Introduction to Engineering Design is a practical, straightforward workbook designed to systematize the often messy process of designing
solutions to open-ended problems. From learning about the problem to prototyping a solution, this workbook guides developing engineers
and designers through the iterative steps of the engineering design process. Created in a freshman engineering design course over ten
years, this workbook has been refined to clearly guide students and teams to success. Together with a series of instructional videos and short
project examples, the workbook has space for teams to execute the engineering design process on a challenge of their choice. Designed for
university students as well as motivated learners, the workbook supports creative students as they tackle important problems. Introduction to
Engineering Design is designed for educators looking to use project-based engineering design in their classroom.
The term transport phenomena is used to describe processes in which mass, momentum, energy and entropy move about in matter.
Advances in Transport Phenomena provide state-of-the-art expositions of major advances by theoretical, numerical and experimental studies
from a molecular, microscopic, mesoscopic, macroscopic or megascopic point of view across the spectrum of transport p- nomena, from
scientific enquiries to practical applications. The annual review series intends to fill the information gap between regularly published journals
and university-level textbooks by providing in-depth review articles over a broader scope than in journals. The authoritative articles,
contributed by international- leading scientists and practitioners, establish the state of the art, disseminate the latest research discoveries,
serve as a central source of reference for fundamentals and applications of transport phenomena, and provide potential textbooks to senior
undergraduate and graduate students. The series covers mass transfer, fluid mechanics, heat transfer and thermo- namics. The 2009 volume
contains the four articles on biomedical, environmental and nanoscale transports. The editorial board expresses its appreciation to the ctributing authors and reviewers who have maintained the standard associated with Advances in Transport Phenomena. We also would like to
acknowledge the efforts of the staff at Springer who have made the professional and attractive pr- entation of the volume. Serial Editorial
Board Editor-in-Chief Professor L. Q. Wang The University of Hong Kong, Hong Kong; lqwang@hku. hk Editors Professor A. R. Balakrishnan
Indian Institute of Technology Madras, India Professor A.

This book comprises heat transfer fundamental concepts and modes (specifically conduction, convection and radiation), bioheat,
entransy theory development, micro heat transfer, high temperature applications, turbulent shear flows, mass transfer, heat pipes,
design optimization, medical therapies, fiber-optics, heat transfer in surfactant solutions, landmine detection, heat exchangers,
radiant floor, packed bed thermal storage systems, inverse space marching method, heat transfer in short slot ducts, freezing an
drying mechanisms, variable property effects in heat transfer, heat transfer in electronics and process industries, fission-track
thermochronology, combustion, heat transfer in liquid metal flows, human comfort in underground mining, heat transfer on
electrical discharge machining and mixing convection. The experimental and theoretical investigations, assessment and
enhancement techniques illustrated here aspire to be useful for many researchers, scientists, engineers and graduate students.
Is the heat and mass transfer intensification defined as a new paradigm of process engineering, or is it just a common and old
idea, renamed and given the current taste? Where might intensification occur? How to achieve intensification? How the shape
optimization of thermal and fluidic devices leads to intensified heat and mass transfers? To answer these questions, Heat & Mass
Transfer Intensification and Shape Optimization: A Multi-scale Approach clarifies the definition of the intensification by highlighting
the potential role of the multi-scale structures, the specific interfacial area, the distribution of driving force, the modes of energy
supply and the temporal aspects of processes. A reflection on the methods of process intensification or heat and mass transfer
enhancement in multi-scale structures is provided, including porous media, heat exchangers, fluid distributors, mixers and
reactors. A multi-scale approach to achieve intensification and shape optimization is developed and clearly explained. Providing
readers with a tool box of reflections, techniques, methods, supported by literature reviews, Heat & Mass Transfer Intensification
and Shape Optimization: A Multi-scale Approach will be a key guide for students, a teaching aid for lecturers and a source of
inspiration for future research subjects.
"This extensive update of a well-known and respected title is revised for greater accessibility and to include new cutting-edge
topics."--Publisher's description.
This book provides the first comprehensive state-of-the-art research on tree (dendritic) fluid flow and heat transfer. It covers
theory, numerical simulations and applications. It can serve as extra reading for graduate-level courses in engineering and
biotechnology. Tree flow networks, also known as dendritic flow networks, are ubiquitous in nature and engineering applications.
Tree-shaped design is prevalent when the tendency of the flow (fluid, energy, matter and information) is to move more easily
between a volume (or area) and a point, and vice versa. From the geophysical trees to animals and plants, we can observe
numerous systems that exhibit tree architectures: river basins and deltas, lungs, circulatory systems, kidneys, vascularized
tissues, roots, stems, and leaves, among others. Tree design is also prevalent in man-made flow systems, both in macro- and
microfluidic devices. A vast array of tree-shaped design is available and still emerging in chemical engineering, electronics cooling,
bioengineering, chemical and bioreactors, lab-on-a-chip systems, and smart materials with volumetric functionalities, such as selfhealing and self-cooling. This book also addresses the basic design patterns and solutions for cooling bodies where there is heat
generation. Several shapes of fin as well as assemblies of fins are addressed. An up-to-date review of cavities, i.e., inverted or
negative fins, for facilitating the flow of heat is also presented. Heat trees using high thermal conductivity material can be used in
the cooling of heat-generating bodies, and can also be applied to the cooling of electronics.
Computational Intelligence Assisted Design framework mobilises computational resources, makes use of multiple Computational
Intelligence (CI) algorithms and reduces computational costs. This book provides examples of real-world applications of
technology. Case studies have been used to show the integration of services, cloud, big data technology and space missions. It
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focuses on computational modelling of biological and natural intelligent systems, encompassing swarm intelligence, fuzzy
systems, artificial neutral networks, artificial immune systems and evolutionary computation. This book provides readers with widescale information on CI paradigms and algorithms, inviting readers to implement and problem solve real-world, complex problems
within the CI development framework. This implementation framework will enable readers to tackle new problems without difficulty
through a few tested MATLAB source codes
This book constitutes the thoroughly refereed post-conference proceedings of the 17th International Workshop on Multi-AgentBased Simulation, MABs 2016, held in Singapore, in May 2016. The workshop was held in Conjunction with the 15th International
Conference on Autonomous Agents and Multi-Agent Systems, AAMAS 2016. The 10 revised full papers included in this volume
were carefully selected from 15 submissions. The topic of the papers is about modeling and analyzing multi-agent systems and
applying agent-based simulation techniques to real-world problems, focusing on the confluence of socio-technical- natural
sciences and multi-agents systems with a strong application/empirical vein. Special emphasis is given on exploratory agent-based
simulation as a principled way of undertaking scientific research in the social sciences and on using social theories as an
inspiration to new frameworks and developments in multi-agent systems.
Energy Optimization in Process Systems and Fuel Cells, Second Edition covers the optimization and integration of energy
systems, with a particular focus on fuel cell technology. With rising energy prices, imminent energy shortages, and increasing
environmental impacts of energy production, energy optimization and systems integration is critically important. The book applies
thermodynamics, kinetics and economics to study the effect of equipment size, environmental parameters, and economic factors
on optimal power production and heat integration. Author Stanislaw Sieniutycz, highly recognized for his expertise and teaching,
shows how costs can be substantially reduced, particularly in utilities common in the chemical industry. This second edition
contains substantial revisions, with particular focus on the rapid progress in the field of fuel cells, related energy theory, and recent
advances in the optimization and control of fuel cell systems. New information on fuel cell theory, combined with the theory of flow
energy systems, broadens the scope and usefulness of the book Discusses engineering applications including power generation,
resource upgrading, radiation conversion, and chemical transformation in static and dynamic systems Contains practical
applications of optimization methods that help solve the problems of power maximization and optimal use of energy and resources
in chemical, mechanical, and environmental engineering
Mathematical and numerical modelling of engineering problems in medicine is aimed at unveiling and understanding
multidisciplinary interactions and processes and providing insights useful to clinical care and technology advances for better
medical equipment and systems. When modelling medical problems, the engineer is confronted with multidisciplinary problems of
electromagnetism, heat and mass transfer, and structural mechanics with, possibly, different time and space scales, which may
raise concerns in formulating consistent, solvable mathematical models. Computational Medical Engineering presents a number of
engineering for medicine problems that may be encountered in medical physics, procedures, diagnosis and monitoring techniques,
including electrical activity of the heart, hemodynamic activity monitoring, magnetic drug targeting, bioheat models and
thermography, RF and microwave hyperthermia, ablation, EMF dosimetry, and bioimpedance methods. The authors discuss the
core approach methodology to pose and solve different problems of medical engineering, including essentials of mathematical
modelling (e.g., criteria for well-posed problems); physics scaling (homogenization techniques); Constructal Law criteria in
morphing shape and structure of systems with internal flows; computational domain construction (CAD and, or reconstruction
techniques based on medical images); numerical modelling issues, and validation techniques used to ascertain numerical
simulation results. In addition, new ideas and venues to investigate and understand finer scale models and merge them into
continuous media medical physics are provided as case studies. Presents the fundamentals of mathematical and numerical
modeling of engineering problems in medicine Discusses many of the most common modelling scenarios for Biomedical
Engineering, including, electrical activity of the heart hemodynamic activity monitoring, magnetic drug targeting, bioheat models
and thermography, RF and microwave hyperthermia, ablation, EMF dosimetry, and bioimpedance methods Includes discussion of
the core approach methodology to pose and solve different problems of medical engineering, including essentials of mathematical
modelling, physics scaling, Constructal Law criteria in morphing shape and structure of systems with internal flows, computational
domain construction, numerical modelling issues, and validation techniques used to ascertain numerical simulation results
A new edition of the bestseller on convection heattransfer A revised edition of the industry classic, Convection HeatTransfer,
Fourth Edition, chronicles how the field of heattransfer has grown and prospered over the last two decades. Thisnew edition is
more accessible, while not sacrificing its thoroughtreatment of the most up-to-date information on current researchand applications
in the field. One of the foremost leaders in the field, Adrian Bejan haspioneered and taught many of the methods and practices
commonlyused in the industry today. He continues this book's long-standingrole as an inspiring, optimal study tool by providing:
Coverage of how convection affects performance, and howconvective flows can be configured so that performance isenhanced
How convective configurations have been evolving, from the flatplates, smooth pipes, and single-dimension fins of the
earliereditions to new populations of configurations: tapered ducts,plates with multiscale features, dendritic fins, duct and
plateassemblies (packages) for heat transfer density and compactness,etc. New, updated, and enhanced examples and problems
that reflectthe author's research and advances in the field since the lastedition A solutions manual Complete with hundreds of
informative and originalillustrations, Convection Heat Transfer, Fourth Edition isthe most comprehensive and approachable text for
students inschools of mechanical engineering.
In this groundbreaking book, Adrian Bejan takes the recurring patterns in nature—trees, tributaries, air passages, neural networks,
and lightning bolts—and reveals how a single principle of physics, the Constructal Law, accounts for the evolution of these and all
other designs in our world. Everything—from biological life to inanimate systems—generates shape and structure and evolves in a
sequence of ever-improving designs in order to facilitate flow. River basins, cardiovascular systems, and bolts of lightning are very
efficient flow systems to move a current—of water, blood, or electricity. Likewise, the more complex architecture of animals evolve
to cover greater distance per unit of useful energy, or increase their flow across the land. Such designs also appear in human
organizations, like the hierarchical "flowcharts" or reporting structures in corporations and political bodies. All are governed by the
same principle, known as the Constructal Law, and configure and reconfigure themselves over time to flow more efficiently.
Written in an easy style that achieves clarity without sacrificing complexity, Design in Nature is a paradigm-shifting book that will
fundamentally transform our understanding of the world around us.
Theory in the "Post" Era brings together the work and perspectives of a group of Romanian theorists who discuss the morphings of
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contemporary theory in what the editors call the “post” era. Since the Cold War's end and especially in the third millennium,
theorists have been exploring the aftermath - and sometimes just the “after” - of whole paradigms, the crisis or “passing” of
anthropocentrism, the twilight of an entire ontological and cultural “condition,” as well as the corresponding rise of an antagonist
model, of an “anti,” “meta,” or “neo” alternative, with examples ranging from “posthumanism” and “post-postmodernism” to
“post-aesthetics,” “postanalog” interpretation or “digicriticism,” “post-presentism,” “post-memory,” “post-“ or “neo-critique,”
and so forth. It is no coincidence, the contributors to this volume argue, that this “post” moment is also a time when theory is
practiced as a world genre. If theory has always been a “worlded” enterprise, a quintessentially communal, cross-cultural and
international project, this is truer at present than ever. Perhaps more than other humanist constituencies, today's theorists work
and belong in a theory commons that is transnational if still uneven economically, politically, and otherwise. Theory in the "Post"
Era reports the results of Romanian theory experiments that join efforts made in other places to foster a theory for the “post” age.
Design happens everywhere, whether in animate objects (e.g., dendritic lung structures, bacterial colonies, and corals), inanimate
patterns (river basins, beach slope, and dendritic crystals), social dynamics (pedestrian traffic flows), or engineered systems (heat
dissipation in electronic circuitry). This “design in nature” often takes on remarkably similar patterns, which can be explained
under one unifying Constructal Law. This book explores the unifying power of the Constructal Law and its applications in all
domains of design generation and evolution, ranging from biology and geophysics to globalization, energy, sustainability, and
security. The Constructal Law accounts for the universal tendency of flow systems to morph into evolving configurations that
provide greater and easier access over time. The Constructal Law resolves the many and contradictory ad hoc statements of
“optimality”, end design, and destiny in nature, such as minimum and maximum entropy production and minimum and maximum
flow resistance, and also explains the designs that are observed and copied in biomimetics. Constructal Law and the Unifying
Principle of Design covers the fundamentals of Constructal Theory and Design, as well as presenting a variety of state-of-the-art
applications. Experts from the biological, physical and social sciences demonstrate the unification of all design phenomena in
nature, and apply this knowledge to novel designs in modern engineering, such as vascularization for self-healing and self-cooling
materials for aircraft, and tree fins and cavities for heat transfer enhancement.
Single and two-phase flows are ubiquitous in most natural process and engineering systems. Examples of systems or process
include, packed bed reactors, either single phase or multiphase, absorber and adsorber separation columns, filter beds, plate heat
exchangers, flow of viscoelastic fluids in polymer systems, or the enhanced recovery of oil, among others. In each case the flow
plays a central role in determining the system or process behavior and performance. A better understanding of the underlying
physical phenomena and the ability to describe the phenomena properly are both crucial to improving design, operation and
control processes involving the flow of fluids, ensuring that they will be more efficient and cost effective. Expanding disciplines
such as microfluidics and the simulation of complex flow physical systems, such as blood flow in physiological networks, also rely
heavily on accurate predictions of fluid flow. Recent advances either in computational and experimental techniques are improving
the existing knowledge of single and multiphase flows in engineering and physical systems of interest. This ebook is a review on
the state-of-the-art and recent advances in critical areas of fluid mechanics and transport phenomena with respect to chemical and
biomedical engineering applications.
Thermal energy is present in all aspects of our lives, including when cooking, driving, or turning on the heat or air conditioning.
Sometimes this thermal management is not evident, but it is essential for our comfort and lifestyle. In addition, heat transfer is vital
in many industrial processes. Thermal energy analysis is a complex task that usually requires different approaches. With five
sections, this book provides information on heat transfer problems and using experimental techniques and computational models
to analyse them.
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