Subadiabatic convection
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Subadlabatlc convection
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Subadiabatic convection
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Fconv — Fenth + Fkin

V- v, [107%]



Force balance
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Pencil Code

https://github.com/pencil-code
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https://github.com/pencil-code

Convective conundrum...

...or how | stopped worrying and
learned to love the Prandtl number
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Prandtl number Pr =,

Prandtl number in the Sunis Pr < 107°, in sims Pr ~ 1.

Why? Pe = ut — PrRe, with Pe,Re > 1,

X
Pr-dependence Is by

a

Ht wrerrg completely irrelevant.

Why? Because for fully developed turbulence Pe, Re > 1
and the influence of the small scales is negligible.

But how can this be known a priori?
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Results (Cartesian)
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Results (Cartesian)

Fconv — Fenth + Fkin
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Results (Cartesian) ’
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1.0

Results (Cartesian) ’
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Results (Cartesian) ’
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Results (Cartesian) ’
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(Work in progress)
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Results (Cartesian) ’
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Results (Cartesian)
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Results (Cartesian) ’
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Convective conundrum

Why is the differential rotation anti-
solar in simulations?
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The Maradona effect

By pruxo - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=3614189

A little with the head of Maradona, a little with the hand of god.
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Convective conundrum

Convective velocities too high:
enhance radiation to reduce
(Maradona effect!).
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Works, but no physical reason
whatsoever to do this.

More usual suspects: too low
resolution, missing surface layers, ..
unrealistic Prandtl number. 3 (e
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Results (spherical)
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Karak et al. (2018), Phys. Fluids, 30, 046602
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Karak et al. (2018), Phys. Fluids, 30, 046602
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Results (spherical)

PTSGS = 0.9 PrSGS = 0.2 PTSGS = 0.1 |

(Work very much in progress)
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Results (spherlcal)

PTSGS = 0.5 PTSGS = PTSGS = 0. 1

(Work very much in progress)
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