
ISSN 0022-1120

VOLUME

716

10 Feb.
2013

10 February 2013

1 The vortex instability pathway in stratified turbulence
M. L. Waite

5 Influence of the Reynolds number on the vortical
structures in the logarithmic region of turbulent
boundary layers
S. Herpin, M. Stanislas, J. M. Foucaut & S. Coudert

51 Three-dimensional coating and rimming flow: a ring of
fluid on a rotating horizontal cylinder
G. A. Leslie, S. K. Wilson & B. R. Duffy

83 Turbulent drag reduction using fluid spheres
J. J. J. Gillissen

96 Non-modal stability of round viscous jets
S. A. Boronin, J. J. Healey & S. S. Sazhin

120 Turbulent two-phase plumes with bubble-size reduction
owing to dissolution or chemical reaction
M. G. Domingos & S. S. S. Cardoso

137 Modelling single- and tandem-bubble dynamics
between two parallel plates for biomedical applications
C.-T. Hsiao, J.-K. Choi, S. Singh, G. L. Chahine,
T. A. Hay, Yu. A. Ilinskii, E. A. Zabolotskaya,
M. F. Hamilton, G. Sankin, F. Yuan & P. Zhong

171 Multiscale dynamic wetting of a droplet on a lyophilic
pillar-arrayed surface
Q. Yuan & Y.-P. Zhao

189 The preferred mode of incompressible jets: linear
frequency response analysis
X. Garnaud, L. Lesshafft, P. J. Schmid & P. Huerre

203 Nonlinear mushy-layer convection with chimneys:
stability and optimal solute fluxes
A. J. Wells, J. S. Wettlaufer & S. A. Orszag

228 Experimental investigation of freely falling thin disks.
Part 1. The flow structures and Reynolds number effects
on the zigzag motion
H. J. Zhong, C. B. Lee, Z. Su, S. Y. Chen, M. D. Zhou
& J. Z. Wu

251 Nonlinear optimal perturbations in a Couette flow:
bursting and transition
S. Cherubini & P. De Palma

280 Flows in annuli with longitudinal grooves
H. V. Moradi & J. M. Floryan

316 Noise generation in the solid Earth, oceans and
atmosphere, from nonlinear interacting surface gravity
waves in finite depth
F. Ardhuin & T. H. C. Herbers

349 Nonlinear stability, bifurcation and vortical patterns in
three-dimensional granular plane Couette flow
M. Alam & P. Shukla

414 A falling film on a porous medium
A. Samanta, B. Goyeau & C. Ruyer-Quil

S 445 Modes and instabilities in magnetized spherical
Couette flow
A. Figueroa, N. Schaeffer, H.-C. Nataf & D. Schmitt

S 470 Formation regimes of vortex rings in negatively buoyant
starting jets
C. Marugán-Cruz, J. Rodrı́guez-Rodrı́guez &
C. Martı́nez-Bazán

487 Receptivity coefficients at excitation of cross-flow
waves by free-stream vortices in the presence of surface
roughness
V. I. Borodulin, A. V. Ivanov, Y. S. Kachanov &
A. P. Roschektaev

528 Instabilities of coupled density fronts and their
nonlinear evolution in the two-layer rotating
shallow-water model: influence of the lower layer
and of the topography
B. Ribstein & V. Zeitlin

566 A submerged cylinder wave energy converter
S. Crowley, R. Porter & D. V. Evans

Contents continued on inside back cover.

10 February 2013

VOLUME 716

716
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jf
m

.2
01

3.
58

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.58


SUBSCRIPTIONS
The Journal of Fluid Mechanics (ISSN 0022-1120) is published semimonthly in 24 volumes
each year by Cambridge University Press, The Edinburgh Building, Shaftesbury Road,
Cambridge CB2 8RU, UK/Cambridge University Press, 32 Avenue of the Americas, New
York, NY 10013-2473, USA. The subscription price (excluding VAT but including postage)
for volumes 714–737, 2013, is £3037 or $5605 (online and print) and £2657 or $4654
(online only) for institutions; £867 or $1606 (online and print) and £824 or $1432 (online
only) for individuals. The print-only price available to institutional subscribers is £2902
(US $5108 in USA, Canada and Mexico). Single volumes cost £131 (US $233 in the USA,
Canada and Mexico) plus postage. Orders, which must be accompanied by payment, should
be sent to any bookseller or subscription agent, or direct to the publisher: Cambridge
University Press, The Edinburgh Building, Shaftesbury Road, Cambridge CB2 8RU.
Subscriptions in the USA, Canada and Mexico should be sent to Cambridge University
Press, Journals Fulfillment Department, 100 Brook Hill Drive, West Nyack, NY 10994-2133.
EU subscribers (outside the UK) who are not registered for VAT should add VAT at their
country’s rate. VAT registered subscribers should provide their VAT registration number.
Japanese prices for institutions are available from Kinokuniya Company Ltd, PO Box 55,
Chitose, Tokyo 156, Japan. Prices include delivery by air. Copies of the Journal for
subscribers in the USA, Canada and Mexico are sent by air to New York. Periodicals postage
is paid at New York, NY, and at additional mailing offices. P O S T M A S T E R: send address
changes in USA, Canada and Mexico to Journal of Fluid Mechanics, Cambridge University
Press, 100 Brook Hill Drive, West Nyack, NY 10994-2133. Claims for missing issues can
only be considered if made immediately upon receipt of the subsequent issue. Copies of back
numbers are available from Cambridge University Press.

COPYING
The Journal is registered with the Copyright Clearance Center, 222 Rosewood Drive, Danvers,
MA 01923. Organizations in the USA which are also registered with CCC may therefore
copy material (beyond the limits permitted by sections 107 and 108 of US copyright law)
subject to payment to CCC of the per-copy fee of $16.00. This consent does not extend to
multiple copying for promotional or commercial purposes. Code 0022-1120/2013/$16.00.

ISI Tear Sheet Service, 3501 Market Street, Philadelphia, PA 19104, USA is authorized to
supply single copies of separate articles for private use only.

Organizations authorized by the Copyright Licensing Agency may also copy material subject
to the usual conditions.

For all other use of material from the Journal permission should be sought from Cambridge
or the American Branch of Cambridge University Press.

Information on Journal of Fluid Mechanics is available on journals.cambridge.org/FLM. For
further information on other Press titles access cambridge.org/.

Readers should note that where reference is made to a Web site for additional material
relating to an article published in Journal of Fluid Mechanics this material has not been refereed
and the Editors and Cambridge University Press have no responsibility for its content.

This journal issue has been printed on FSC-certified paper and cover board. FSC is an
independent, non-governmental, not-for-profit organization established to promote the
responsible management of the World’s forests. Please see www.fsc.org for information.

Printed in the UK by MPG Books Ltd.

The picture on the cover is based on figure 1(a) of ‘The vortex
instability pathway in stratified turbulence’, by Michael L. Waite.
Reproduced with permisson from Augier, Chomaz & Billant (J. Fluid
Mech., vol. 713, 2012, pp. 86–108).

c© Cambridge University Press 2013

597 Invariants of the reduced velocity gradient tensor in
turbulent flows
J. I. Cardesa, D. Mistry, L. Gan & J. R. Dawson

S 616 Note on the swimming of an elongated body in a
non-uniform flow
F. Candelier, M. Porez & F. Boyer

638 An experimental study of edge effects on rotating-disk
transition
S. Imayama, P. H. Alfredsson & R. J. Lingwood

658 On the interaction between a turbulent open channel
flow and an axial-flow turbine
L. P. Chamorro, C. Hill, S. Morton, C. Ellis,
R. E. A. Arndt & F. Sotiropoulos

JFM Rapids (online only)

R1 On the self-propulsion of an N -sphere micro-robot
V. A. Vladimirov

S R2 Bound-state formation in interfacial turbulence: direct
numerical simulations and theory
M. Pradas, S. Kalliadasis, P.-K. Nguyen &
V. Bontozoglou

R3 On the logarithmic region in wall turbulence
I. Marusic, J. P. Monty, M. Hultmark & A. J. Smits

R4 Co-rotating Taylor–Couette flow enclosed by stationary
disks
M. Heise, Ch. Hoffmann, Ch. Will, S. Altmeyer,
J. Abshagen & G. Pfister

S R5 Axisymmetric gravity currents of power-law fluids over
a rigid horizontal surface
R. Sayag & M. G. Worster

R6 A thermo-mechanically consistent Burnett regime
continuum flow equation without Chapman–Enskog
expansion
S. K. Dadzie

R7 Magnetic-field effect on thermal convection of a nematic
liquid crystal at large Rayleigh numbers
S. Weiss & G. Ahlers

R8 Dean vortices in finite-aspect-ratio ducts
P. E. Haines, J. P. Denier & A. P. Bassom

R9 Compressible air entrapment in high-speed drop
impacts on solid surfaces
Y. Liu, P. Tan & L. Xu

S R10 Energetics of horizontal convection
B. Gayen, R. W. Griffiths, G. O. Hughes &
J. A. Saenz

R11 On the bubble shape in a magnetically compensated
gravity environment
J. Duplat & A. Mailfert

R12 Experimental evidence of convective and absolute
instabilities in rotating Hagen–Poiseuille flow
K. Shrestha, L. Parras, C. Del Pino,
E. Sanmiguel-Rojas & R. Fernandez-Feria

R13 Stability of surfactant-laden core–annular flow and
rod–annular flow to non-axisymmetric modes
M. G. Blyth & A. P. Bassom

R14 Spectrum of passive scalars of high molecular
diffusivity in turbulent mixing
P. K. Yeung & K. R. Sreenivasan

S indicates supplementary data or movies available online.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

58
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/jfm.2013.58


The J O U R N A L O F F L U I D M E C H A N I C S exists for the publication of theoretical, computational and
experimental investigations of all aspects of the mechanics of fluids.

E D I TO R

Prof. M. G. Worster, Department of Applied Mathematics and Theoretical Physics, University of Cambridge,
Centre for Mathematical Sciences, Wilberforce Road, Cambridge CB3 0WA, UK. mgw.jfm@damtp.cam.ac.uk

DEPUTY EDITORS

Prof. P. F. Linden, Department of Applied Mathematics and Theoretical Physics, University of Cambridge,
Centre for Mathematical Sciences, Wilberforce Road, Cambridge CB3 0WA, UK. p.f.linden@damtp.cam.ac.uk

Prof. C. Meneveau, Department of Mechanical Engineering and Center for Environmental and Applied Fluid
Mechanics, Johns Hopkins University, 3400 N. Charles Street, Baltimore, MD 21218, USA.

meneveau@jhu.edu

BOOK REVIEW AND FOCUS ON FLUIDS EDITOR

Dr C. P. Caulfield, DAMTP, University of Cambridge, Centre for Mathematical Sciences, Wilberforce Road,
Cambridge CB3 0WA, UK. c.p.caulfield@damtp.cam.ac.uk

ASSOCIATE EDITORS

Prof. D. Barthès-Biesel, Génie Biologique,
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