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Heat transport by turbulent Rayleigh-Bénard convection for
Pr ~ 0.8 and 4 x 10! < Ra < 2 x 10'*: ultimate-state transition for aspect
ratio I' = 1.00 ! DENNIS P.M. VAN GILS, XIAOZHOU HE, MPI Dynamics and
Self-Organization, Goettingen, Germany, DENIS FUNFSCHILLING, LRGP CNRS,
Nancy, France, GUENTER AHLERS, UCSB, Santa Barbara, USA, EBERHARD
BODENSCHATZ, MPI Dynamics and Self-Organization, Goettingen, Germany —
We report experimental results for heat transport by Rayleigh-Bénard convection
(RBC) in a cylindrical sample with aspect ratio I' = D/L = 1.00 (D = 1.12 m is
the diameter and L = 1.12 m is the height) over the range 4 x 10'! < Ra < 2 x 1014
at Pr ~ 0.8. For Ra < Ra} ~ 2 x 10" we find Nu = NoRa"f with g = 0.321
+ 0.002 and Ny = 0.0776, consistent with classical turbulent RBC in a system with
laminar boundary layers (BLs) below the top and above the bottom plate and with
the prediction of Grossmann and Lohse®"). For Ra > Ra} the data rise above the
classical-state power-law and show greater scatter. In analogy to similar behavior
observed for I' = 0.50(2), we interpret this phenomenon as the onset of the transition
to the ultimate state. Within our resolution this onset occurs at nearly the same
value of Raj as it does for I' = 0.50.

!Supported by the Max Planck Society, the Volkswagen Stiftung, the DFD Sonder-
forschungsbereich SFB963, and NSF grant DMR11-58514.

Dennis P.M. van Gils
MPI Dynamics and Self-Organization, Goettingen

Date submitted: 25 Jul 2012 Electronic form version 1.4



