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Summary Numerical simulations — Equilibrium state Results: Equilibrium State

We study the effect of pressure on a convecting system in the
stagnant lid regime. We find that the internal temperature is
strongly affected by the pressure-dependence of the viscosity even
when radioagenic heating is the dominant heat source. We propose
a new scaling law of heat flux and internal temperature based on an
extended model of the classical boundary layer theory.
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affected by the pressure-dependence of the viscosity since it depends
on the internal temperature, but its expression remains close to
previous models.
In bottom heated domains, a pressure-dependent rheologies tend to
make the internal temperature of planets lower. When radiogeneic
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Analytical Nusselt number and internal temperature
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where V is the volume of the f ®
domain, Tjj the deviatoric stress
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| acceleration, C, the heat capacity
at constant pressure, F the heat
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- Assumption: homogeneous viscous disspation in the
internal region:
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where 1) is a reference viscosity,
E is an activation energy, V is an
activation volume, n is the stress
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diffusivity and d the characteristic O St OG0T 218 i s o of radiogenic heat sources and R is
size of the considered domain. ~ ) the radius of the planet.
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Analytical prediction for fully internally heated planet
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where An; and An,, are lateral and vertical viscosity contrast in the

internal region.
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» Internal viscosity contrasts are important
» Incorporation in boundary layer theory
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very close to the classical prediction. Impact of partial melting

Results: Time-dependent simulations
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» Pressure-dependent rheologies makes planets
hotter in the initial stage and cooler when

V=>5e-7 m3/mol radioactivity becomes negligible.
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