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On the negative mass flows in evaporation and condensation problems
— Effects of the finite thermal conductivities of the condensed phases —
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A peculiar phenomenon in evaporation and condensation prohlems would he the existence of the so-called
negative mass flow in the sense that the direction of the mass flows may become opposite to what one would
usually expect to he. This phenomenon was first noticed hy Sone and Onishi hut has long heen left untouched
since then. Recently, the detailed study on this phenomenon has heen carried out by Onishi. However, the
fact that the thermal conductivity of the condensed phase is finite is not taken into account, in spite of
the well-known fact that the finite thermal conductivity of the condensed phase may change drastically the
role of the latent heat parameter and, hence, the mass and energy flows, leading to the existence of their
maximum values. It is the present study to clarify its effects on the existence and the magnitude of this
negative mass flow by taking up a simple two-surface problem of evaporation and condensation.
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Fig. 1 The mass flows pu/poce and energy flows
E = E/Pa(2RTa)"/?. Tt /To = 2.0. Tra/To = 1.0,
Dh/l = DyfL = 0.3, AfAo = 30.0, K./kg = 0.32,
T = 0.001, Kn = 0.005 (Re = 412.03). The num-
bers in (he figures indicate the time t/7o.
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Fig. 2 The reduced distribution function §* =
[(2RT0)'/?/Ng] g versus the molecular velocity
& =& /(2RTy)'/2.
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