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Abstract: Based on the Law of Whole-Phase Evaporation, the convection produced by a temperature difference
can be reinterpreted. Phenomenologically, convection appears to arise from the density gradients caused by the
temperature gradient; essentially, however, it can be traced to an effect produced by whole-phase evaporation.
The reason a temperature difference creates density gradients is that the liquid contains unitary structural entities
whose periphery consists of water molecules that are transitioning from the free-liquid state to the vapor state.
Thus evaporation is not merely a surface phenomenon but, more fundamentally, a bulk process in which the entire
liquid phase undergoes the liquid-to-vapor transition. Once vapor molecules—whose density is lower than that of
the pure liquid—are generated, they acquire upward kinetic energy under the action of buoyancy, and this energy
is the ultimate driving force for convection. In accordance with the Law of Whole-Phase Evaporation, even the
cold liquid at the bottom of the vessel undergoes evaporation; consequently, one should expect that in convection
experiments the upward motion of cold, dye-marked liquid can be observed—exactly what existing experiments
reveal. Therefore, contrary to the conventional view that convection is driven solely by the buoyant force acting on
the pure liquid (Archimedean buoyancy), there exists an additional “evaporation buoyancy” generated by internal
evaporation. The difference between this evaporation buoyancy and the buoyancy of the pure liquid is ordinarily
attributed to the density difference between warmer and cooler liquid; in reality, it is determined by the difference
in the volume occupied by vapor molecules present throughout the total vapor space inside the liquid. From these
considerations, the following formula for evaporation buoyancy can be derived: E =p,e (v,+Vp . This buoyancy can
be verified by the siphon experiment of Boyle artesian flask.The most important thing is that it can also be verified
through experiments on the effect of heating up and cooling down (hot top effect) caused by the evaporation of
water from the uniform temperature in the insulated bucket.

Keywords: Integral evaporation law; Convection; Internal evaporation; Liquid phase unit structure; Evaporation

buoyancy; Boyle self-flowing bottle
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