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Convection - Part II
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Rigid boundaries, Pr = 2750, L/h >1  (Goldstein et al., 1990)	





Rigid boundaries, Pr ≈ 5 (water)   (Funfschilling et al., 2005)	





Free upper boundary (cooling from top only), Pr ≈ 5 (water)	


L/h = 1 {Katsaros et al., 1977)	
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Irreversible kinetic dissipation	
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Free boundaries, large Prandtl number	





Remember that Nu ~ h/δ. 	


Add balance between horizontal advection 

 and vertical diffusion 
 (remember scalings for laminar plumes) 





This is the average boundary layer thickness. The local	


thickness at distance x from upwelling is 	



x	







Heat flux   ~  (distance)-1/2	







(Galsa & Lenkey, Phys. Fluids 2007)	





With rigid boundaries	





The regimes of Rayleigh-Bénard convection	


in rigid enclosures	



(Grossmann & Lohse, J. Fluid Mech. 2000, Phys. Fluids. 2001)	
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Basaltic reservoirs	





The regimes of Rayleigh-Bénard convection	


in rigid enclosures	



(Grossmann & Lohse, J. Fluid Mech. 2000, Phys. Fluids, 2001)	






