
The new home of 
Cambridge Journals
cambridge.org/core

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


Cambridge is a world leading publisher in pure and 
applied mathematics, with an extensive programme 
of high quality books and journals that reaches into 
every corner of the subject. 

Our catalogue reflects not only the breadth of 
mathematics but also its depth, with titles for 
undergraduate students, for graduate students, for 
researchers and for users of mathematics. 

We are proud to include world class researchers and 
influential educators amongst our authors, and also 
to publish in partnership with leading mathematical 
societies.

 
For further details visit:

cambridge.org/core-mathematics

Mathematics
Books and Journals from 
Cambridge University Press

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


S U B S C R I P T I O N S
The Journal of Fluid Mechanics (ISSN 0022-1120) is published semimonthly in 24 volumes
each year by Cambridge University Press, University Printing House, Shaftesbury Road,
Cambridge CB2 8BS, UK/Cambridge University Press, 1 Liberty Plaza, Floor 20, New
York, NY 10006, USA. The subscription price (excluding VAT but including postage)
for volumes 834–857, 2018, is £4372 or $8070 (online and print) and £3924 or $6875
(online only) for institutions; £1211 or $2244 (online and print) and £1219 or $2002 (online
only) for individuals. The print-only price available to institutional subscribers is £4217
(US $7422 in USA, Canada and Mexico). Single volumes cost £202 (US $356 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, University Printing House, Shaftesbury Road, Cambridge CB2 8BS.
Subscriptions in the USA, Canada and Mexico should be sent to Cambridge University
Press, Journals Fulfillment Department, 1 Liberty Plaza, Floor 20, New York, NY 10006,
USA. 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. POSTMASTER: send address
changes in USA, Canada and Mexico to Journal of Fluid Mechanics, Cambridge University
Press, 1 Liberty Plaza, Floor 20, New York, NY 10006, USA. 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.

C O P Y I N G
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 0022-1120/2018/$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 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 Bell & Bain Ltd.

The picture on the cover is based on figure 6 of ‘Properties of
a sweeping jet emitted from a fuidic oscillator’, by F. Ostermann,
R. Woszidlo, C. N. Nayeri & C. O. Paschereit.

c© Cambridge University Press 2018

S 648 Suppression of marine ice sheet instability
S. S. Pegler

681 Bubble shape oscillations of finite amplitude
M. Guédra & C. Inserra

S 704 The spatial structure of the logarithmic region
in very-high-Reynolds-number rough wall
turbulent boundary layers
M. Heisel, T. Dasari, Y. Liu, J. Hong,
F. Coletti & M. Guala

748 Experimental investigation of turbulent
suspensions of spherical particles in a
square duct
S. Zade, P. Costa, W. Fornari, F. Lundell &
L. Brandt

784 Application of the minimum entropy
production principle to shock reflection
induced by separation
C. P. Wang, L. S. Xue & K. M. Cheng

806 Entropy budget and coherent structures
associated with a spectral closure model
of turbulence
R. Salmon

S 823 Secondary flows due to finite aspect ratio in
inertialess viscoelastic Taylor–Couette flow
M. Davoodi, S. Lerouge, M. Norouzi &
R. J. Poole

851 On high-speed impingement of cylindrical
droplets upon solid wall considering cavitation
effects
W. Wu, G. Xiang & B. Wang

878 Direct numerical simulation of flow past a
transversely rotating sphere up to a Reynolds
number of 300 in compressible flow
T. Nagata, T. Nonomura, S. Takahashi,
Y. Mizuno & K. Fukuda

907 On the structure of the self-sustaining cycle in
separating and reattaching flows
A. Cimarelli, A. Leonforte & D. Angeli

937 The effect of pulsation frequency on transition
in pulsatile pipe flow
D. Xu & M. Avila

952 ERRATUM

JFM Rapids (online only)

R1 The motion of a buoyant vortex filament
C. Chang & S. G. Llewellyn Smith

R2 Machine learning the kinematics of spherical
particles in fluid flows
Z. Y. Wan & T. P. Sapsis

R3 Oscillatory switching centrifugation:
dynamics of a particle in a pulsating vortex
F. Romanò

R4 Time-dependent motion of a confined bubble
in a tube: transition between two steady states
Y. E. Yu, L. Zhu, S. Shim, J. Eggers &
H. A. Stone

S indicates supplementary data or movies available online.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871


ISSN 0022-1120 25 December 2018

VOLUME 857

VOLUME

857

25 Dec.
2018

857
25 December 2018

S 1 Interfacial dynamics of a confined
liquid–vapour bilayer undergoing evaporation
D. S. Pillai & R. Narayanan

38 Circulation conservation and vortex breakup
in magnetohydrodynamics at low magnetic
Prandtl number
D. G. Dritschel, P. H. Diamond &
S. M. Tobias

61 Dissolution-driven convection in a
heterogeneous porous medium
A. K. R. Salibindla, R. Subedi, V. C. Shen,
A. U. M. Masuk & R. Ni

S 80 Faraday waves on a cylindrical fluid filament –
generalised equation and simulations
S. Patankar, P. K. Farsoiya & R. Dasgupta

S 111 Sliding instability of draining fluid films
G. F. Dietze, J. R. Picardo & R. Narayanan

142 The steady cone-jet mode of electrospraying
close to the minimum volume stability limit
A. Ponce-Torres, N. Rebollo-Muñoz,
M. A. Herrada, A. M. Gañán-Calvo &
J. M. Montanero

173 Thermophoretic effects on instabilities of
nanoflows in porous media
B. Dastvareh & J. Azaiez

200 Normal stress differences in dense suspensions
R. Seto & G. G. Giusteri

S 216 Properties of a sweeping jet emitted from a
fluidic oscillator
F. Ostermann, R. Woszidlo, C. N. Nayeri &
C. O. Paschereit

239 On the impulse response and global instability
development of the infinite rotating-disc
boundary layer
C. Thomas & C. Davies

270 Flow topologies in bubble-induced turbulence:
a direct numerical simulation analysis
J. Hasslberger, M. Klein & N. Chakraborty

291 Waves on a vortex: rays, rings and resonances
T. Torres, A. Coutant, S. Dolan &
S. Weinfurtner

312 Global modes and nonlinear analysis of
inverted-flag flapping
A. Goza, T. Colonius & J. E. Sader

345 Global energy fluxes in turbulent channels
with flow control
D. Gatti, A. Cimarelli, Y. Hasegawa,
B. Frohnapfel & M. Quadrio

374 Velocity and acceleration statistics in rapidly
rotating Rayleigh–Bénard convection
H. Rajaei, K. M. J. Alards, R. P. J. Kunnen
& H. J. H. Clercx

398 Levitation of non-magnetizable droplet inside
ferrofluid
C. Singh, A. K. Das & P. K. Das

449 Prediction of compressible turbulent boundary
layer via a symmetry-based length model
Z.-S. She, H.-Y. Zou, M.-J. Xiao, X. Chen &
F. Hussain

469 Finite amplitude analysis of non-isothermal
parallel flow in a vertical channel filled with a
highly permeable porous medium
A. K. Sharma, M. K. Khandelwal & P. Bera

508 On the transient behaviour of a laminar
rotor–stator cavity
R. Corral & D. Romera

S 539 Formation and break-up of rigid agglomerates
in turbulent channel and pipe flows
K. C. J. Schutte, L. M. Portela, A. Twerda
& R. A. W. M. Henkes

562 Analysis of passive flexion in propelling a
plunging plate using a torsion spring model
N. Arora, C.-K. Kang, W. Shyy & A. Gupta

S 605 Marine ice sheet dynamics: the impacts of
ice-shelf buttressing
S. S. Pegler

Contents continued on inside back cover.

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
8.

87
1 

Pu
bl

is
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.2018.871

