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The Physical Mechanisms Governing Drop Coalescence: Mod-
els vs Experiments JAMES SPRITTLES, University of Oxford, YULIIL
SHIKHMURZAEV, University of Birmingham — The dominant physical mecha-
nisms in the coalescence of liquid drops are identified by utilizing recent advances
in experimental and computational techniques that resolve unprecedentedly small
spatio-temporal scales. To do so, the predictions of both the “conventional” model
and the (singularity-free) interface formation model, where the dynamics of an “in-
ternal interface” trapped between the two bulk phases takes a finite time to dis-
appear, before the conventional model takes over, are compared to experimental
measurements on microfluidic scales of the very initial moments of coalescence. Us-
ing the full numerical solution of the problem in the framework of each of the two
models, we show that the recently reported electrical measurements are better de-
scribed by the interface formation model. As a by product of our results, the range
of validity of scaling laws proposed for the phenomenon is established, with inconsis-
tencies in previous works rectified and particular attention paid to quantifying the
external gas’ effect on the dynamics. Finally, a new scaling law developed for the
inertial regime is shown to capture experimental data from the literature remarkably
well.
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