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Asymmetry of temperature field due to roughness

Rough Rayleigh-Bénard convection: a 5-parameter problem

• 2 physical parameters: Ra =
gβ∆TH3

κν
, Pr =

ν

κ
= 4.38 (with ∆T = Thot −Tcold)

• 3 geometrical parameters: Aplot = Hplot/H = 0.03 ; AW = W/H = 1 ; AD = D/H = 0.5

Geometry and temperature field
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Computational domain:
a Rough/Smooth cavity (R/S)

Instantaneous temperature field
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Mean vertical profile

Plate separation regarding bulk temperature (θbulk): two new ∆θ (Tisserand et al. 2011)

• Smooth plate: ∆θS = 2(θbulk −θcold) • Rough plate: ∆θR = 2(θhot −θbulk)
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Intensification of heat transfer (Nu) due to roughness

Plate separation regarding bulk temperature (θbulk): two new Ra, Nu (Tisserand et al. 2011)

• Smooth plate:{
RaS = Ra× (∆θS/∆θ)
NuS = Nu× (∆θ/∆θS)

• Rough plate:{
RaR = Ra× (∆θR/∆θ)
NuR = Nu× (∆θ/∆θR)

Compensated Nusselt number (Nu) versus Rayleigh number (Ra)

I Influence of roughness
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, S ≡ surface)

I Good agreement with experimental results
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Experimental data from (Rusaouen et al., JFM, 2018)
Hp = 2mm: Small cell (MMM ), Tall cell (◦◦) ;
Hp = 4mm: Small cell (NN ) and Tall cell (•••)
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