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Providing a comprehensive introduction to the fundamentals and applications of flow and heat
transfer in conventional and miniature systems, this fully enhanced and updated edition covers
all the topics essential for graduate courses on two-phase flow, boiling, and condensation.
Beginning with a concise review of single-phase flow fundamentals and interfacial phenomena,
detailed and clear discussion is provided on a range of topics, including two-phase
hydrodynamics and flow regimes, mathematical modeling of gas-liquid two-phase flows, pool
and flow boiling, flow and boiling in mini and microchannels, external and internal-flow
condensation with and without noncondensables, condensation in small flow passages, and
two-phase choked flow. Numerous solved examples and end-of-chapter problems that include
many common design problems likely to be encountered by students, make this an essential
text for graduate students. With up-to-date detail on the most recent research trends and
practical applications, it is also an ideal reference for professionals and researchers in
mechanical, nuclear, and chemical engineering.
Modeling and Approximation in Heat TransferCambridge University Press
Engineers face many challenges in systems design and research. Modeling and Approximation
in Heat Transfer describes the approach to engineering solutions through simplified modeling
of the most important physical features and approximating their behavior. Systematic
discussion of how modeling and associated synthesis can be carried out is included - in
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engineering practice, these steps very often precede mathematical analysis or the need for
precise results.
Nanofluid in Heat Exchanges for Mechanical Systems: Numerical Simulation shows how the
finite volume method is used to simulate various applications of heat exchanges. Heat transfer
enhancement methods are introduced in detail, along with a hydrothermal analysis and second
law approaches for heat exchanges. The melting process in heat exchanges is also covered,
as is the influence of variable magnetic fields on the performance of heat exchange. This is an
important reference source for materials scientists and mechanical engineers who are looking
to understand the main ways that nanofluid flow is simulated and applied in industry. Provides
detailed coverage of major models used in nanofluid analysis, including the finite volume
method, governing equations for turbulent flow, and equations of nanofluid in presence of
variable magnetic field Offers detailed coverage of swirling flow devices and melting processes
Assesses which models should be applied in which situations
The report presents heat transfer modeling of Thrust Vector control systems using the
PHOENICS computer code. Simple two-dimensional wedge and blunt bodies have been
examined in supersonic cold flow, for both laminar and turbulent flow cases. The research
presents a numerical solution of the supersonic compressible viscous two-dimensional flow
field. Post calculations were done to estimate skin friction coefficient, surface heat flux, heat
transfer coefficient and Stanton number distributions in both wedge and blunt cases.

This book guides the reader through the process of model creation for heat transfer
analysis with the finite element method. The book describes thermal imaging
experiments that demonstrate how such models can be validated. It presents
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application examples, such as heating water in a kettle, to basement insulation, a
heated seat, molten rock, pipe flow, and an innovative extended surface. A companion
disc provides the files so models can be run (using COMSOL or other software) in order
to observe real-world behavior of the applications. Historical background information is
provided to show the progression of heat transfer science and mathematical modeling
from the earliest developments to the most recent advances in technology. Features:
Includes example models that enable the reader to implement conceptual material in
practical scenarios with broad industrial applications Includes companion files with
models and geometry files created with COMSOL Multiphysics(R) or imported from a
third-party CAD tool.
A computational and experimental investigation has been undertaken to study the heat
transfer characteristics of jet vanes used in thrust vector control systems. A
computational model based on the PHOENICS code is being developed to predict the
surface distribution of heat transfer coefficient over a jet vane immersed in a high
temperature, high speed rocket exhaust. An experimental program is also being
developed to verify the computational model. Keywords: PHOENICS computer
program; Numerical integration.
Over the past two decades, two-phase flow and heat transfer problems associated with
two-phase phenomena have been a challenge to many investigators. Two-phase flow
applications are found in a wide range of engineering systems, such as nuclear and
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conventional power plants, evaporators of refrigeration systems and a wide vari ety of
evaporative and condensive heat exchangers in the chemical industry. This publication
is based on the invited lectures presented at the NATO Advanced Research Workshop
on the Advances in Two-Phase Flow and Heat Transfer. The Horkshop was attended
by more than 50 leading scientists and practicing engineers who work actively on twophase flow and heat transfer research and applications in dif ferent sectors (academia,
government, industry) of member countries of NATO. Some scientific leaders and
experts on the subject matter from the non-NATO countries were also invited. They
convened to discuss the state-of-the-art in two-phase flow and heat transfer and
formulated recommendations for future research directions. To achieve these goals,
invited key papers and a limited number of contributions were presented and
discussed. The specific aspects of the subject were treated in depth in the panel
sessions, and the unresolved problems identified. Suitable as a practical reference,
these volumes incorporate a systematic approach to two-phase flow analysis.
The research presented herein, analyzes two models of a jet vane Thrust Vector
Control (TVC) System. Computational modeling was accomplished using the latest
version of the PHEONICS computer code, designated PHEONICS-84. THe vane
configurations studies, consisted of a simple wedge and a blunt bodied vane, with a
leading edge radius of 1.016 mm. (1/25 in.). These models were examined in a two
dimensional, subsonic and supersonic, cold flow field, for both laminar and turbulent
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flow cases. Results consist of a numerical solution and a graphical representation of
surface shear stress coefficient, Stanton number and convective heat transfer
coefficient. Keywords: Heat transfer modeling, Jet vanes.
An Emerging Tool for Pioneering Engineers Co-published by the International
Federation of Heat Treatment and Surface Engineering.Thermal processing is a highly
precise science that does not easily lend itself to improvements through modeling, as
the computations required to attain an accurate prediction of the microstructure and
properties of work
Starting in Portsmouth in 1988, Heat Transfer XIV: Simulation and Experiments in Heat
Transfer and its Applications contains the proceedings of the fourteenth conference in the wellestablished series on Simulation and Experiments in Heat Transfer and its applications. Heat
Transfer might be considered as an established and mature scientific discipline, but it has
played a major role in new emerging areas such as sustainable development and reduction of
greenhouse gases as well as for micro- and nano- scale structures and bioengineering.
Tremendous advances have been achieved during recent years due to improved numerical
solution methods for non-linear partial differential equations, turbulence modelling
advancements and developments of computers and computing algorithms to achieve efficient
and rapid simulations. The papers contained in this book present studies on advanced topics,
new approaches and applications of innovative advanced computational methods and
experimental measurements to heat and mass transfer problems. Further progress in
computational methods requires developments in theoretical and predictive procedures and in
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applied research. The following list covers some of the topics presented: Energy conversion
devices; Heat transfer enhancements; Heat exchanges; Natural and forced convection;
Radiation; Multiphase flow heat transfer; Modelling and simulation; Heat recovery; Heat and
mass transfer problems; Heat transfer in nature; Renewable energy systems; Biotechnology;
Thermal electric devices and High temperature heat transfer.
Flow and Heat Transfer in Geothermal Systems: Basic Equations for Description and Modeling
Geothermal Phenomena and Technologies is the ideal reference for research in geothermal
systems and alternative energy sources. Written for a wide variety of users, including
geologists, geophysicists, hydro-geologists, and engineers, it offers a practical framework for
the application of heat and flow transport theory. Authored by two of the world’s foremost
geothermal systems experts, whose combined careers span more than 50 years, this text is a
one-stop resource for geothermal system theory and application. It will help geoscientists and
engineers navigate the wealth of new research that has emerged on the topic in recent years.
Presents a practical and immediately implementable framework for understanding and
applying heat and flow transport theory Features equations for modelling geothermal
phenomena and technologies in full detail Provides an ideal text for applications in both
geophysics and engineering
This valuable new book focuses on new methods and techniques in fluid mechanics and heat
transfer in mechanical engineering. The book includes the research of the authors on the
development of optimal mathematical models and also uses modern computer technology and
mathematical methods for the analysis of nonlinear dynamic processes. It covers technologies
applicable to both fluid mechanics and heat transfer problems, which include a combination of
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physical, mechanical, and thermal techniques. The authors develop a new method for the
calculation of mathematical models by computer technology, using parametric modeling
techniques and multiple analyses for mechanical system. The information in this book is
intended to help reduce the risk of system damage or failure. Included are sidebar discussions,
which contain information and facts about each subject area that help to emphasize important
points to remember.
Most conventional dryers use random heating to dry diverse materials without considering their
thermal sensitivity and energy requirements for drying. Eventually, excess energy consumption
is necessary to attain a low-quality dried product. Proper heat and mass transfer modelling
prior to designing a drying system for selected food materials can overcome these problems.
Heat and Mass Transfer Modelling During Drying: Empirical to Multiscale Approaches
extensively discusses the issue of predicting energy consumption in terms of heat and mass
transfer simulation. A comprehensive mathematical model can help provide proper insight into
the underlying transport phenomena within the materials during drying. However, drying of
porous materials such as food is one of the most complex problems in the engineering field
that is also multiscale in nature. From the modelling perspective, heat and mass transfer
phenomena can be predicted using empirical to multiscale modelling. However, multiscale
simulation methods can provide a comprehensive understanding of the physics of drying food
materials. KEY FEATURES Includes a detailed discussion on material properties that are
relevant for drying phenomena Presents an in-depth discussion on the underlying physics of
drying using conceptual visual content Provides appropriate formulation of mathematical
modelling from empirical to multiscale approaches Offers numerical solution approaches to
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mathematical models Presents possible challenges of different modelling strategies and
potential solutions The objective of this book is to discuss the implementation of different
modelling techniques ranging from empirical to multiscale in order to understand heat and
mass transfer phenomena that take place during drying of porous materials including foods,
pharmaceutical products, paper, leather materials, and more.
Computational Fluid Dynamics: A Practical Approach, Third Edition, is an introduction to CFD
fundamentals and commercial CFD software to solve engineering problems. The book is
designed for a wide variety of engineering students new to CFD, and for practicing engineers
learning CFD for the first time. Combining an appropriate level of mathematical background,
worked examples, computer screen shots, and step-by-step processes, this book walks the
reader through modeling and computing, as well as interpreting CFD results. This new edition
has been updated throughout, with new content and improved figures, examples and
problems. Includes a new chapter on practical guidelines for mesh generation Provides full
coverage of high-pressure fluid dynamics and the meshless approach to provide a broader
overview of the application areas where CFD can be used Includes online resources with a
new bonus chapter featuring detailed case studies and the latest developments in CFD
The development of a dynamic computational model capable of predicting, with the requisite
design certainty, the transient thermal response of jet vane thrust control systems has been
undertaken. The modeling and simulation procedures utilized are based on the concept that
the thermal processes associated with jet vane operation can be put into a transfer function
form commonly found in the discipline of automatic controls. Well established system
identification methods are employed to formulate and verify the relationships between the
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various gains and frequencies of the transfer function model and experimental data. Keywords:
Dynamic systems modeling; Modeling; Model simulation; Thermal response; Parametric
system identification; Theses.
Geothermal energy is the thermal energy generated and stored in the Earth's core, mantle, and
crust. Geothermal technologies are used to generate electricity and to heat and cool buildings.
To develop accurate models for heat and mass transfer applications involving fluid flow in
geothermal applications or reservoir engineering and petroleum industries, a basic knowledge
of the rheological and transport properties of the materials involved (drilling fluid, rock
properties, etc.)—especially in high-temperature and high-pressure environments—are needed.
This Special Issue considers all aspects of fluid flow and heat transfer in geothermal
applications, including the ground heat exchanger, conduction and convection in porous
media. The emphasis here is on mathematical and computational aspects of fluid flow in
conventional and unconventional reservoirs, geothermal engineering, fluid flow, and heat
transfer in drilling engineering and enhanced oil recovery (hydraulic fracturing, CO2 injection,
etc.) applications.
Set IV is a new addition to the previous Sets I, II and III. It contains 23 invited chapters from
international specialists on the topics of numerical modeling of pulsating heat pipes and of slug
flows with evaporation; lattice Boltzmann modeling of pool boiling; fundamentals of boiling in
microchannels and microfin tubes, CO2 and nanofluids; testing and modeling of micro-twophase cooling systems for electronics; and various special topics (flow separation in
microfluidics, two-phase sensors, wetting of anisotropic surfaces, ultra-compact heat
exchangers, etc.). The invited authors are leading university researchers and well-known
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engineers from leading corporate research laboratories (ABB, IBM, Nokia Bell Labs).
Numerous 'must read' chapters are also included here for the two-phase community. Set IV
constitutes a 'must have' engineering and research reference together with previous Sets I, II
and III for thermal engineering researchers and practitioners.
This book presents selected papers from the 11th International Symposium on Heating,
Ventilation and Air Conditioning (ISHVAC 2019), with a focus on HVAC techniques for
improving indoor environment quality and the energy efficiency of heating and cooling systems.
Presenting inspiration for implementing more efficient and safer HVAC systems, the book is a
valuable resource for academic researchers, engineers in industry, and government regulators.
Definitive Treatment of the Numerical Simulation of Bioheat Transfer and Fluid Flow Motivated
by the upwelling of current interest in subjects critical to human health, Advances in Numerical
Heat Transfer, Volume 3 presents the latest information on bioheat and biofluid flow. Like its
predecessors, this volume assembles a team of renowned international researchers who cover
both fundamentals and applications. It explores ingenious modeling techniques and innovative
numerical simulation for solving problems in biomedical engineering. The text begins with the
modeling of thermal transport by perfusion within the framework of the porous-media theory. It
goes on to review other perfusion models, different forms of the bioheat equation for several
thermal therapies, and thermal transport in individual blood vessels. The book then describes
thermal methods of tumor detection and treatment as well as issues of blood heating and
cooling during lengthy surgeries. It also discusses how the enhancement of heat conduction in
tumor tissue by intruded nanoparticles improves the efficacy of thermal destruction of the
tumor. The final chapters focus on whole-body thermal models, issues concerning the thermal
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treatment of cancer, and a case study on the thermal ablation of an enlarged prostate.

The story of multiphase science and computational fluid dynamics (CFD) has
never been documented heretofore. It is a new and by now a rather robust
science and one which must be told how it came to be before the founders and
key contributors pass on. If any one of an amazing chain of incidents, and
coincidences had never happened, multiphase science and CFD would never
have evolved and the story this book tells would never have materialized. This
book presents my personal recollection tracing the most signal events in the
history of the initiation, development, and propagation phases of multiphase
science and computational fluid dynamics (CFD) which initiated in 1970.
Convective Heat and Mass Transfer, Second Edition, is ideal for the graduate
level study of convection heat and mass transfer, with coverage of wellestablished theory and practice as well as trending topics, such as nanoscale
heat transfer and CFD. It is appropriate for both Mechanical and Chemical
Engineering courses/modules.
Penetration model explanation for turbulent forced convection heat transfer in
near-critical fluids.
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