How does rotation influence heat transfer (Nu)
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How to choose the resolution? o
Energy-containing range

()
« Key ideas | N :
I N |
1l o N ! !
Grid size < smallest dissipation scale 1071 // S \R{lertlal subramge ;
- _
. o , _
; 1/ 102} . | E
Kolmogorov scale: k(X 1) = (v'/€eu(x. 1)) . 3 \ ST
§ Dllss1pat1_
= 103} ——n=02 " :
1/4 =2 5 —n=0.3
Batchelor scale:  78(X, 1) = (v&*/€,(x, 1)) ) _ ;; —04 :
. 104 —_—= gg :
—= ' —— n=0U. ]
Np = NgPr 2 | n=08 | :
105} ———y—ISk,;jd \%
(™) E I _
Pr =1 Tk '< NB I | :
: ' 106 - . I,
Pr > 1: :nB:< Nk 10 10' 100 g

- kH ~1OT]K



How to estimate Nk and n B? * Practical procedure

Ra (Nu — 1) a) Start with a small case.
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b) Estimate a resolution based on g
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¢) Perform the simulation until converged
Let’s choose Pr = 1 case as an example: ),ma 5 s

I wanna run simulations for n = 0.4 for Ra = 10,107, 108.
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How to choose resolution?




d) Check the Ar/ng and ALy, /ng
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At least 5 grid points inside BLs (10 1s better)

d) Extroplate the resolution to other Ra

global UE}M 'F}'UZ
Mk =14~ 5,14 -
(Eu e Ra (NH — 1)
Nu~Ral/3
Ra N, x Ny X Ny
10° 65 X 384 x 192
107 121 X 864 X 432

108 201 X 1792 X 896

We could obtain from boundary layer theories:
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Figure 36. Kinetic energy spectra (a) Ey, (/) with respect to harmonic degree /, and (b) E;m (kg) with respect
to effective horizontal wavenumber kg . The vertical black solid line in panel () is kg = 4.2, which corresponds
to L =21 /kyg = 1.3. All the spectra are with the same Ra = 3 x 108.



. @ The smallest length scale \.

Dissipative spectrum: D (k) = 2vk?E (k) 18

Cumulative dissipation: £ ) = fok D(k")dkK' u
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. line) corresponding to the model spectrum Eq. (6.246) for R; = 600. £ = 2n/« is the
wavelength corresponding to wavenumber «.
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