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Preface

This book contains papers presented at the 10th International Conference on
Advances in Fluid Mechanics held in A Coruiia, Spain, organised by the Wessex
Institute of Technology of the UK and the University of A Coruiia.

The series started in 1996 with the first conference in New Orleans; followed by
Udine (1998); Montreal (2000); Ghent (2002); Lisbon (2004); Skiathos (2006);
The New Forest, home of the Wessex Institute (2008); The Algarve (2010); and
Split (2012).

The continued success of the Conference is due to being able to attract high quality
contributions in a variety of new topics and applications, which is reflected by the
published proceedings since the first meeting in 1996. These papers — like others
presented at Wessex Institute conferences — are part of the WIT Transactions in
Engineering Sciences series and are archived online in the WIT eLibrary (http://
library.witpress.com) where they are immediately and permanently available to the
international scientific community.

The associated publishers, WIT Press, ensure maximum worldwide dissemination
of the books in hard cover and digital format through their own offices in Europe
and the USA and their extensive international distribution network. Papers
presented at Wessex Institute conferences are referenced and regularly appear in
notable reviews, publications and databases.

The emphasis Wessex Institute puts on reaching the widest possible audience with
its conference papers has undoubtedly contributed to the success of the Advances
in Fluid Mechanics Conference series.

The Editors are grateful to all authors for the quality of their papers and are
particularly indebted to all members of the International Scientific Advisory
Committee and other colleagues who helped to select them.

The Editors
A Corufa, 2014






Contents

Section 1: Computer simulation and experiments

Insights on the application of some current SPH approaches

for the study of muddy debris flow:

numerical and experimental comparison

A. Pasculli, L. Minatti, C. Audisio & N. SCIQIIQ ...........ccoveeecesievieieoeeeeee 3

Uncertainty quantification of modeling and simulation
for reliability certification
Zhibo Ma & MIRG YUl...ooccooioviiiiiiiiiiiiiiiiieie et 15

Implementation of a nucleate boiling flux partitioning model

for a CFD simulation of compact heat exchangers based on

the local estimation of bulk properties

C. Paz, J. Porteiro, A. Copo & A. DIAZ ..........cccooeomiiiniaeieiaiiciiieieee 27

Stepwise analysis of reactions and reacting flow in a
dual fluidized bed gasification reactor
R K Thapa & B. M. HalVOFSEN.................ccccccoeeieeiiirieiireiciseiiseieeie e 37

A relaxation method for calculating detonation in
condensed explosives
Ming Yu & ZRibO MU..............cooccoooieiiieiiieceeeeeeeeeeee e 49

Core-mantle interactions resulting from sudden changes in the
earth’s moment of inertia
S. PEAFCE......coooiiiiiiiiiiiininiisiiraireirississ e ssessssbssses s s e s st e bbb b st et shssen e 59

Individual based modeling of angiogenesis in three dimensions
on a graphics processing unit
L. Parsonson & L. Bai...........cccccccoueuiieeiveeieieieeeieiiesiesie s s essen s 73



Section 2: Fluid structure interaction

Application of 2D URANS in fluid structure interaction
problems of rectangular cylinders
F. Nieto, D. Hargreaves, J. Owen & S. Herndndez..............c.cooovivereeinveennenne. 85

Simulation of the fluid structure interaction for an aerostatic
bearing and a flexible substrate
R. Olieslagers, M. de Wild, §. van Melick & R. Knaapen..............c.ccocveveennnne. 95

The influence of an improved hydrodynamic model
on breakwaters design
H. Diab, P. Lafon & R. YOURES.............ccccocuviiiiriiviiiiiiiiiniiieiiie i 107

Submerged modular breakwaters for coastal protection
H M Teh & A M. HaSRim.............c..cocoooiiiiiiiiieeteeee e 121

Section 3: Multiphase flow

The numerical analysis of the flow and separation efficiency

of a two-phase horizontal oil-gas separator with an

inlet diverter and perforated plates

A. Efendioglu, J. Mendez & H. Turkoglu....................c.ccooovuvmriiniriinerincnnn, 133

Investigation of the critical submergence at pump intakes
based on multiphase CFD calculations

P. Pandazis & F. BIOMELINgG ................c..cccoeiioeeiiiiriiiiiiiiieeiieiseeeee e, 143
Conservative discretization of multiphase flow with

high density ratios

L. Jofre, O. Lehmkuhl, N. Balcdzar, J. Castro,

I, Rigola & A OIVA cosvisssssssimvssssviomssmsmvssiessomssmpssiniinsdisiios wissaisssssss sssnsadssssns 153

Section 4: Turbulent flow

Turbulence: the covariant structure
To H MOUIACH ... 167

The influence of longitudinal wall-oscillation on the
plane Poiseuille flow



Section 5: Bubble and drop dynamics

Droplet size measurement of liquid atomization by

the immersion liquid method (droplet coalescence

and solution into the immersion liquid)

T. Fujimatsu, M. Kito & K. KOUAO .........ccoocuviiiiciiiiciiiiiieceiiiiicieeeees v 191

Numerical simulation of the deformation of
charged drops of electrolyte
M. R. Davidson, J. D. Berry & D. J. E. Harvie ...................ccooocvveevcirevereennnns 203

A model for the bubble lift-off diameter in subcooled
oiling flow in a horizontal channel
S. Shabannejad & N. ASAGFIZ ............ccccovovovviveisioeeseeeee e 215

Droplet dynamics in internally mixed twin-fluid spray
S Jedelsky & M. JiChQ.............cccococvieiiiiiiiiiiiiieiiceee e 227

A finite-volume/level-set interface capturing method

for unstructured grids: simulations of bubbles

rising through viscous liquids

N. Balcazar, L. Jofire, O. Lehmkuhl, J. Rigola,

. CHSID e A 1OV cisisvmscrmmsmomssssssimnesssrimas s wamms sos i RS s v e 239

Section 6: Nano and micro fluids

Trapping of submicron and micron-sized particles using
innovative induced-charge electrokinetic flow
C. ZRA0 & G- YANG <.z vsvvvsomsonivmsasissnivonsssions insimmiv e ssssss sssmiomsanssmmssssassmesss sassenisons 253

Studying the Segré-Silberberg effect by velocimetry
in microfluidic channels
C. Sommer, S. Quint, P. Spang, T. Walther & M. Bafler............................... 265

Section 7: Heat and mass transfer

Differentially heated flow from a rotating sphere
N. Leung, S. J. D. D'Alessio & J. W. L. WaR....c.cuiisasnmisinissisiasan 281

Effects of Navier slip and suction/injection on an unsteady reactive

variable viscosity non-Newtonian fluid flow in a channel filled

with porous medium and convective boundary conditions

L. Rundora & O. D. MAKinde ...................ccccovieimeiiriiioiiiceiiiicieiie s, 293



Application of a cooling tower model for optimizing energy use
G. C. O’Mary & B F. DVEE .ccmviimsissinmsamimsmsss s mas s wsisressasms

Numerical simulation of heat transfer and temperature distribution

in a printed circuit board enclosure model for different

geometries and Reynolds numbers

S. Varela, G. Usera, A. Vernet & J. A. FErreé ..........ccoccoviincivicicaiienne

Numerical simulation of spray combustion of
conventional fuels and Biofuels
A. E. Alajmi, I. E. Abdalla, T. Bengherbia & Z. Yang ...........ccooovevvevvvcvcrnnnes

Section 8: Hydrodynamics

The equatorial meandering of abyssal ocean currents
G B SWALCES <.t

Mathematical modeling of Eulerian currents induced by
wind and waves at the sea surface
M. Rahman & D. BRAMA...................c..ccoeiiiieeieieeieeecieeeeeee e

A comparative study on the hydrodynamics of liquid-liquid
hydrocyclonic separation
H. H. Al-Kayiem, H. Osei, K. Y. Yin & F. M. Hashim................cccccooeveueenn..

Magnetohydrodynamic shear instabilities arising from
interacting vorticity waves
E. Helfetz & J. MAK .............cccccooiviiiaiiiiiiiiiiiiiiins st es s

Section 9: Porous media flow

Modelling capillary barriers
JMIS & D. TrPROSOVA. ..o

Models of earth-tide-induced groundwater oscillations in the
Police Basin, Czech Republic
T. Ondovcin, J. Mls & L. Herrmann..................ccccooeeveeeeveireeecrcreieeeeeenne.,

Section 10: Industrial applications
Assessment of the aerodynamic response of bridge decks by

means of 2D Reynolds Averaged Navier-Stokes simulations
F. Nieto, S. Herndandez, 1. Kusano & J. A. Jurado...................c.cccocooveue......



