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is to extend the available information on ALS by means of a detailed
exploration of-the parameter space in which it:occurs. Frequency
analysis from time series simultaneously recorded at several points
of:.the domain has been applied to identify the different transitions
1aking place. The VLF occurs in a wide range of control parameters
and its interaction with the axially localized states is crucial is most
transitions, either between different ALS or to the chaotic regime.
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D11 5 Precession of a rapidly rotating cylinder flow: traverse
through resonance JUAN LOPEZ Arizond State Uniiv FRAN-
C]SCO MARQUES Umversxtat Paluécmca de Caralunya The
ﬂow m a rapldly rotatlng cyhnder that is utled and also rotaung

Expenmemal observanons of tlus have béen assocxated wnh tn-
afcil'éyf'es'dnanées 'I'he expenmental and theoreueal results are well-
estabhshed in'the hterature buit there remams 'alac l{ df understand-
mg $'of the physxcal mechamsms at play m,the sudden transmon from
laimii: I'Fto turbulent ﬂow with’ yery “small’ vananons 1n ‘thi govem-
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D116 Instabillties o! the sldewall boundary layer in a,rapldly
rotallpg\ spht cylmder’ PALOMA’ GUTIERREZ—CASTILLO
JUAN LOPEZ; Arizona, Smte UYniv | T.he ﬂow in a tapldly rotat-
mg,cylmder is; studled numencally The cylmder. is split in, two
with.the top rotaung shghtly faster tha the half. The interior basic
state is in sohd-bod_y mtauon w1th the mean. rotauon rate Dif-
ferennal rotation. drives, boundary layers on the sxdewall and the
top and bottom endwalls dnve fluid, into, the sxdewall layer "The
baslc state Joses stability to three-dlmensnonal perturbauons when
bol.h lhe mean mtauon and differential rotation increase. Then, the
sndewall boundary layer and the comer flow i in the slower half un-
dergo a numbet of mstablhues These mclude slow low-aumuthal-
wavenumber modes whose frequenaes excite jnertial waves in the
mtqnor as well as fast hlgh az:muthal-wavenumber modes whose
impact | is contamed,m the sndewall boundary layer region. ‘Some
of these high azxmuthal—wavenumber medes. have a complicated
behav10r with pzurs of Gortler vomces presenl in the bottom corner
of the cylmder The behavnor becornes even more comphcatecl with
mlxed modes w1th lnteractmg low ‘and lugh aumuthal wavenum-
bers, and nonlmear compenuon due to Eckhaus instabilities and
mode 1nteractlons
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D117 On the nonllnear stablltty ol‘ the clrcular Couette flow to
viscous axisymmetric perturbations PUN- WONG YAU, SHIX-
1AO- WANG, University  of-Auckland ZV1 RUSAK, :Rensselaer
Polytechnic Institute.. An axisymmetric, viscous: nonliriear stabil-
" ity analysis of:the circular Couette flow to any finite amplitude
perturbation is -developed.-The analysis is.based on investigating
the reduced. Amol'd energy-Casimir. function A, 4, which consists
of the sum of the total kinetic energy of the flow E and the Casimir
circulation dependent function Cy; i.e. A,y = E + Cs. In this case,
A A;4 is used as a Lyapunov, function, which represents the differ-

ence between the reduced Amol’d function at a.later time ¢ and
the corresponding base flow value. The requirement for the tempo-
ral decay of AA,s leads to two novel conditions for the nonlinéar
stability of this steady flow against axisymmetric viscous perturba-
tions of any finite amplitude. We also establish for the very first time
a definite nonlirear stability region in terms of the operational pa-
rameters for the circular Couette flow. Once the flow is nonlinearly
stable and stays axisymmetric, it always decays asymptotically to

a umque steady state defined by the rotating cylinders. The results -

from this research shed-a new fundamental physical insight into'a
classical flow problem that was studied for many decades.
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D11 8 At what spatio-temporal scales; can' inertial: waves: be '

found in rotating turbulence? PIERRE-PHILIPPE CORTET,
ANTOINE CAMPAGNE, Laboratojre FAST, CNRS Umversné
Paris:Sud,: France BASILE GALLE'I Laboratolre SPHYNX Ser:
vice de Physique de IEtat :Condensé,. DSM;; CEA,,S’gqlqy,,CHRS
91491 Gif-sur-Yvette,. France,FREDERIC MOISY; Mboratmre
FA.S'I’ .CNRS, Université Paru-S}td.l.Era;zce We; presegt, a:spatio-
temporal analysts of a staushcally stauonary rotaung;turbulenee ex-
periments aiming to extract a smhsncal signature.of: memal ,waves
and to determine at what. scales and frequenc:es these‘wayps can
i0]

be detected. This analy51s is perfom;ed frornitvgo-pomt JiH]
of temporal Fourief; transform of the;veloci ﬁelds tim, gb-
tained,from stereoscopig. PLV. ‘measurements  TOtAf
From tlus data, it.is posmble, to quanhfyg theglegree,of ?am,s_ou'opy
of: turbulence due to . global ;otauom both as. 2l funqupn, og angqlar
fxequency iw and spanal spale nor;nal 10 the rotaupnra:us ¥ ‘1 - 'This
frequency and scale dependent anisotropy is found compatible;

the dlsperston relation of inertial, waves, provided that a wéak non-‘

linéarity condition is satisfied in terms of aproperly. defined Rossby
number. dependant on the. spauo-temporal scale (w,r). 5 e
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D119 On the development of hl't and drag inja: rotating and
translatlng cylinder* ANTONIO MARTIN-ALCAN’,I‘ARA Uni-
versidad de Malaga (Spain) ENRIQUE SANMIGUEL—ROJAS
Universidad de'Cordoba (Spain) RAMON FERNANDEZ-FERIA,
Universidad de Malaga (Spam ) The two—drmensronal ﬂow‘around
a rotating cylinder is mvesugated numencally usmg a vorﬁéfty
forces formulation with the aim of analyzmg the fl H
and their evolutions, ¢ lhat contribute to lhe lift and drag forceson the
cylinder. The Reynolds number; based on the cyllnder dlameter and
steady free-stream speed, considered is Re = 200, while the nion-
dimensional rotation rate (ratio of the surface speed and free-stream
speed) selected were @ = 1 and 3. For a = 1 the wake behmd the
cylinder for the fully developed flow is oscillatory due to vortex
shedding; and 0 are the lift and drag forces. Foree = 3 the fully dq-
veloped flow is steady with constanl (hxgh) lift and (low) drag. Each
of these cases is conmdered in two dﬂTerem transwm problems, one
with angular acceleratwn of the cyllnder and constant spced and the
other one with uanslanng accelerauon of the cylmder and constant
rotauon Spec;al altention is paid to explammg the mechan;sms
of vortex shedding suppressxon for high rotation, (when a=3)
and ns relatxon to the mechamsms by whxch the hft is enhanced
and the drag is almost suppressed when the fully developed ﬂow is
reached.

*Supported by the Mlmsteno de Econorma y Compemmdad of
Spam Grant No. DPI2013-40479-
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D11 10 Robustness of point vortex' eqmlibria -in the vu:imty
of a Kasper Wing RHODRI NELSON, TAKASHI SAKAJO,
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