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Other Bubbly Flow Limits

As the volume fraction of gas or vapor is increased, a bubbly flow usually transitions to a mist flow, a
metamorphosis that involves a switch in the continuous and disperse phases. However, there are several
additional comments on this metamorphosis that need to be noted.

First, at very low flow rates, there are circumstances in which this transition does not occur at all and the
bubbly flow becomes a foam. Though the precise conditions necessary for this development are not clear,
foams and their rheology have been the subject of considerable study. The mechanics of foams are beyond
the scope of this book; the reader is referred to the review by Kraynik (1988) and the book by Weaire and
Hutzler (2001).

Second, though it is rarely mentioned, the reverse transition from mist flow to bubbly flow as the volume
fraction decreases involves energy dissipation and an increase in pressure. This transition has been called
a mixing shock (Witte 1969) and typically occurs when a droplet flow with significant relative motion
transitions to a bubbly flow with negligible relative motion. Witte (1969) has analyzed these mixing
shocks and obtains expressions for the compression ratio across the mixing shock as a function of the
upstream slip and Euler number.


