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Methodology
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Equations
@ + V.- |(uf— LVQ =0
ot Ra 7
Q*H?Hax v,uzo , u:—(vp—ej),

Boundary conditions
viy=0)=0 , Hy=0)=1
viy=1)=0 , fy=1)=0.

Simulations performed

Simulation Ra Ix/ly X1z /1y Nx X Nz X Ny

0* . Ra; 1.0x 103 4 x4 384 x 384 x 32

e Ra, 25%10° 4x4 768 x 768 x 64
Ras 5.0% 103 4 x4 1536 x 1536 x 128
Ra 7.5% 103 4 x4 2304 x 2304 x 192

Fluid (Ap*, u, D), porous Rajg 1 x 10;‘ 1x1 768 X 768 X 256
medium (k, ¢) and domain > Ra = gAp*Kl;/((bD,u) Ra 2 x 104 Il 1536 %1536 x 512
() properties Razp 3% 10 1x1 2304 x 2304 x 768
y Ray 4% 104 1x1 3072 x 3072 x 1024
De Paoli, Pirozzoli, Zonta & Soldati (under review) Rag 8 x 10% 1x1 6144 x 6144 x 2048

Pirozzoli, De Paoli, Zonta & Soldati, J. Fluid Mech. (2021)
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Temperature and heat transter statistics
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filled symbols: Pirozzoli et al. (2021), 107! 10° 10! 107
open symbols: Hewitt et al. (2012,2014), Wen et al. (2015)
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Near-wall flow structures and supercells
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Ra = 80,000 , horizontal slice near the wall

(b) averaged

(a) original
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Near-wall and core flow

Mean radial wave number

[ [ K2+ k2 E(ky, k) dxdz>

[ [ E(ky, k) dxdz

%r(y) = <

Theoretical prediction (Hewitt et al., 2014):
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Supercells and megaplumes
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Mean radial wave number Ra = 5000 | | Ra
u "' ‘!A‘. \‘ - . = =
_ i Gdins,
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Q " Assessment of domain size effects
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Ra = 10,000
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aspect ratio R=1/8 MAR=1/4
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Ras Assessment of domain size effects
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Ra = 10,000
R=1/8
102 I I T T TTTIT I I T T TTT
: o ? o 3
Also at large Ra [O(10?)], : ¢ |
o
a minimum aspect ratio s |
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