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In Earth’s atmosphere, condensation of H2O enhances convection by the release of latent heat.
However, in planetary atmospheres in general, there are cases where convection is suppressed in the
condensing layer. For example, in the case when major constituent condenses, buoyancy can hardly be
allowed because density of condensing parcel is constrained by the saturation relation between
pressure and temperature (Colaprete et al 2003; Yamashita et al, in revision). We propose that,
even where convection is suppressed in association with condensation, gravitational sedimentation
of condensed phase can contribute to vertical heat transport; the combination of the downward
gravitational sedimentation of lower entropy condensed phase and the mean upwelling of higher
entropy gas phase can result in the net upward transport of entropy without convective motion in
gas phase. In this presentation, we demonstrate the plausibility of the above mechanism in
numerical experiments. Possible application of the same mechanism to H2O, NH3, or NH4 condensation
layer in hydrogen rich atmospheres of gas giant planets, where convection tends to be suppressed
due to heavier molecular weights of the condensible components (Guillot, 1995), will also be
discussed.
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