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Outline

ü Introduction

üComparison of properties of laboratory turbulent 

convection with and without  coherent structures (mean 

wind)

üProduction and dissipation in turbulent convection

üTheoretical predictions and comparison with laboratory 

experiments

üProperties of forced turbulent convection (without mean 

wind) and comparison with theoretical predictions

üConclusions and future studies



Closed cloud cells over the Atlantic Ocean



Open cloud cells over the Pacific Ocean



Coherent Structures (Mean Wind) in 

Laboratory Turbulent Convection



Laboratory Turbulent Convection

ü In laboratory turbulent convection (in the Rayleigh-

Benard apparatus) coherent organized features of 

motion, such as large-scale circulation patterns (the 

"mean windñ) are observed.

üThere are several open questions concerning these 

flows:

ÅHow do they arise ?

ÅWhat  is the effect of mean wind on turbulent convection?

ÅIs it shear-produced turbulence (due to the mean wind) or 

buoyancy-produced turbulence?



Experimental set-ups

Chamber A= 2: 26 £ 58 £ 26 cm3

Chamber A= 4: 26 £ 58 £ 13 cm3

Chamber A= 1: 26 £ 26 £ 26 cm3



Experimental  Setïup for Forced Turbulent Convection



Experimental 

set ïup
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Experimental setïup for temperature measurements



Unforced Convection: A = 1



Unforced Convection: A=2



Experimental  Setïup for Forced Turbulent Convection



Temperature Field in Forced and Unforced 

Turbulent Convection

Forced turbulent convection

(two oscillating grids)
Unforced convection



Mean Velocity and Temperature Fields

(One Grid Forcing)
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Temperature Field in Forced and Unforced 

Turbulent Convection

Forced turbulent convection

(two oscillating grids)
Unforced convection



Preferential Coherent structures for A=2

Preferential Coherent structures for A=4


