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O Dynamics of surface waves on a falling water
film and the associated gas absorption(]
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C.D.Park

Dynamics of forced surface waves evolving from

periodic disturbances, as well as naturally evolving

waves, on water film falling inside a vertical circular
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tube and the

experimentally investigated in the range of Re = 10 -

associated gas absorption were
1000. It was found that the transition from laminar to
turbulent flow occurs at Re = 400 - 700, causing a sharp
increase in the Sherwood number Sh for the naturally
evolving waves.

A new transition was found to occur at Re ~ 40 in the
laminar flow range. The Sh is in proportion to Re to a
power of approximately 1.1 at Re < 40 whereas the
power is approximately 0.5 in 40 < Re < 400 for the
forced waves. The transition of the dynamics of surface
waves also occurs at the same Re; the wavefronts make
continuous lines in Re < 40 whereas they start to be
broken at Re ~ 40 and disintegrate into “dimples” at
larger Re. This tendency appears to be enhanced more as
Re increases, and continuous wavefronts do not occur
but the disintegrated dimples and bumps only appear in
the turbulent flow range Re > 400.
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