
 

Preface 
 
 

The purpose of this Volume, entitled “Advanced topics in Heat and Mass Transfer and Fluid 
Flow Phenomena in Multiphase Systems”, is to provide a collection of recent contributions in the 
field of transport and fluid flow phenomena in multiphase systems. The development of engineering 
in the course of centuries meant a constant struggle with available materials and a better understand 
of the transport phenomena in multiphase systems, namely, heat and mass transfer. The purpose of 
this volume is to provide a collection of recent trends and discusses the majority of the topics relat-
ed to the transport phenomenon in engineering (including state-of-the-art, theory and applications) 
and presents some of the most important theoretical advances, computational developments and 
technological applications in multiphase systems domain. 

It includes a set of new developments in the field of basic and applied research work on the 
physical and chemical aspects of transport and fluid flow phenomena, as well as related material 
properties and their measurements. This volume includes theoretical, numerical and experimental 
developments, providing a self-contained major reference that is appealing to both the scientists and 
the engineers. 

The topics that will be presented in this Volume will be going to the encounter of a variety of 
scientific and engineering disciplines, such as chemical, civil, agricultural, mechanical engineering, 
etc. The book is divided 9 chapters that intend to be a resume of the current state of knowledge for 
benefit of professional colleagues, scientists, students, practitioners, lecturers and other interested 
parties to network. 

In Chapter 1, Nascimento Santos et al. provide a theoretical study of the fluid flow in porous 
media, with particular reference to manufacturing of polymer composites reinforced with fibers via 
resin transfer moulding process. In Chapter 2, Saraiva de Souza et al. focuses on the study of fluid-
flow dynamics for a laminar regime in porous tubes (tubular porous ceramic membrane). The nu-
merical results, obtained by the proposed shell and tubular membrane separation module, indicate 
that there is facilitation of mass transfer and hence a reduction in the thickness of the polarized 
boundary layer occurs. This is followed by Chapter 3, by Ferreira Gadelha et al. who present a work 
related to pollutant dispersion problem with particular reference to thermal power plants. The study 
confirms wind velocity as main variable that strongly affecting dispersion phenomena. In Chapter 4, 
Nascimento Porto et al. provide information about polymer composite manufacturing by using liq-
uid composite material moulding, with particular reference to resin transfer moulding process 
(RTM). In Chapter 5, Mesquita da Silva et al. present a transient three-dimensional mathematical 
modelling including phase-change to describe the heat transfer during the process, of cooling and 
freezing parallelepiped foods. The authors verified that, the smaller the dimensions and lower the 
initial moisture content of the product, the solidification of water inside the solid occurs even faster. 
This is followed by Chapter 6, by Verusca de Oliveira et al. who present a study of the effect of 
montmorillonite clay (MMT), an organoclay (OMMT) and a commercial flame retardant product 
(FRP) on thermal and flammability properties and morphology of polyethylene nanocomposites 
(PE). The results indicated that the quaternary ammonium salt was intercalated among two basal 
layers of MMT, leading to an expansion of the interlayer space and that, the PE/OMMT nanocom-
posites are partially intercalated and/or exfoliated for the systems with 1%, 3% and 6% of or-
ganoclay. The microcomposite formation was observed for the system with 9% of OMMT. Incorpo-
ration of the MMT, OMMT and FRP improved the thermal stability of polyethylene. In Chapter 7, 
Ribeiro de Souza et al. propose a numerical study to describe drying of sugarcane bagasse, using 
the cyclone as dryer. In Chapter 8, Soares Gomez et al. present the fundamentals of ceramic materi-
als processing and perform a thermal analysis in an intermittent ceramic kiln. It was verified the in-
fluence of the thickness of four types of thermal insulation both in the maximum external tempera-
ture and the energy efficiency gain, when compared to the kiln without thermal insulation. Finally, 
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in Chapter 9, Gomes dos Santos et al. present a theoretical and experimental study of water absorp-
tion in polyester matrix composites reinforced with sisal fiber at temperatures of 25ºC, 50ºC and 
70°C. The results show that high water bath temperatures accelerate the absorption process and the 
water absorption of the sisal reinforced polymer composite with 3 mm of thickness is faster than the 
with 6 mm of thickness. 
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