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We reconcile the various experimental observations for very large Rayleigh num-
ber Rayleigh-Bénard (RB) turbulence, where different effective scaling exponents
y in the relation Nu ~ Rar between the Nusselt number Nu and the Rayleigh number
Ra have been observed. Here the analogy between RB flow and parallel flow along
a flat plate is illuminating. In turbulent RB convection, the core part of the flow
(“bulk”) is always turbulent, while the kinetic boundary layers (BLs) can vary from
scaling-wise laminar Prandtl-Blasius type boundary layer (“classical regime”,
y<1/3) to fully turbulent Prandtl-von Karman type boundary layer, leading to an
enhanced heat transport (“ultimate regime”, y>1/3). The nature of the transition
may be of subcritical nature and be in analogy to the transition in parallel shear
flow along a flat plate, which undergoes a transition between laminar and turbu-
lent boundary layers that have different dependences of the skin friction
coefficient on the Reynolds number. There is a similar analogy between RB flow
and pipe and channel flows and Taylor-Couette flow.

Wednesday, November 15, 2023 at 2:15 pm OG0

MPI-DS Seminar room 0.77&0.79 and
Zoom Meeting ID: 959 2774 3389
Passcode: 651129, direct link

Max Planck Institute for Dynamics and Self-Organization

Laboratory for Fluid Physics, Pattern Formation and Biocomplexity

Prof. Eberhard Bodenschatz

Email: eberhard.bodenschatz@ds.mpg.de, Phone: +49-(0)551/5176-300
Am Fallberg 17, 37077 Gottingen, Germany


https://www.ds.mpg.de/3856735/lfpb
https://zoom.us/j/95927743389?pwd=Rjhhc3EyR0lBako4RDRyQlhFZTNXdz09

