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Thermal Convection Experiment

Glass Bread Loaf Dish Thyme

EEICED)

Tabletop

Structure of the Earth Thermal convection in a tank and
in the Earth’s mantle
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Seismic tomography of the mantle,
blue - fast, red — slow
[Tackley 2000].
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Conceptional model on the
(\ thermo-chemical convection
one in the Earth’s mantle
N\ s [Galsa et al. 2008].

arc
\

MANTLE




5/12
Finite elements: 73772 (triangle advancing front)
NI VA outer radius 6370 km
inner radius 3470 km
Subdomains: 2 (D”, overlaying mantle)
Thickness of D”’: 300 km (flclhs, 50 km)
*’Artiﬁcial diffusion: streamline, crosswind, i1sotropic
Boussinesq approximation:

Conservation
of mass

'chemical density difference’ ,
- = COI’ISGI’VatIOI’I

'thermal density difference’ : of momentum

Heat transport

Mass transport

Thermo-chemical mantle convection
at f=1% relative density contrast
between the D’ and the overlaying
mantle.
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p=1%
a. deformation of D”’ la

b. developed two-layer thermal
convection

c. disintegration of D”
d. onset of one-layer TCC

g. homogeneous mantle
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The concentration of the dense material and the temperature at the initial state (t=0) and
600 Myrs later at different density contrasts ([3).
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series 1

Temperature

Velocity and temperature time series in the D layer and the overlaying mantle
at different density contrasts (B).
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series 11

Concentration

Heat flow and concentration time series in the D” layer and the overlaying mantle
at different density contrasts ().
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'chemical density difference’

" 'thermal density difference’  o- Traditional definition

——.
'chemical density difference' _ -Ac(t) _ B-(c,—¢)

B(t)= — — o SUSRY SRR
© 'thermal density difference’ oc-AT(t) o-(T,—=T,)

Reinterpreted definition

Time-dependent concentration and temperature difference between D”’ and the upper layer
as well as the calculated Buoyancy ratio at different density contrasts (B).
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yer reducing its density by thermal

r intermixes the light material from the

Two processes decreasing the concentration difference between D” and the overlaying mantle.
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. — Y 2
1d the core influences considerably

flux, velocity, temperature,
flow regime.

=

 fi ‘ een the evolution of D’ layer and the
ers monitored during the simulation.

i the‘ﬁyancy ratio was offered to help the
ding of the thermo-chemical processes in the mantle.

Thank you for the
attention!
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