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Dissipation Rates in Rayleigh-Bénard Convection

A. Tilgner,  University of Göttingen

with T. Hartlep, A. Ickler and S. Schmitz
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Exact Relations



Estimates for the dissipation

Suspicion: There might be a Pr-dependence in the estimate for the
boundary layer 



Isosurface of temperature



Numerical Methods





Pr ranges from 0.7 to 60
Aspect ratio 10
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Viscous boundary layer
thickness for Pr
between 0.7 and 60



Viscous dissipation in the
viscous boundary layer
for Pr between 0.7 and 60 



Rotating Convection

Zhong, Ecke, Steinberg,  J. Fluid Mech. (1993)
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Sheared Convection





Summary

• Numerical simulation allow us to determine dissipation rates

• So far, there is no need to improve the usual estimates for the dissipation
rates in standard Rayleigh-Bénard convection

• Simple estimates for the dissipation rates for rotating convection at low
Ekman numbers seem to be adequate

• Sheared convection is more challenging


