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FIG. 1. (a) Canola oil and HO; the interface is smooth; stable satellite droplets are pre@®nEuel treatment and }D; the interface exhibits turbulent
motion; irregular fingering and ribbing; nonuniform satellite droplets are pre€@mil treatment and KO: the interface exhibits turbulent instability and
wide fingering patterns; spaghetti-like filaments are present.

Vortical Interfaces Between Immiscible Fluids The third tornado-like interface was formed between
Submitted by STP™ oil treatmenéind water. The STP™ oil treatment is a
W. Alexander, S. Rolland, C. Lee, and A. Shen, viscoelastic fluid with a relaxation time of 0.02 s. It has a
Washington University in St. Louis zero shear viscosity of 14.95 Raand a density of 0.86
The formation of vortical interfaces between immiscible g/mL. In thi_s case, t-h_e interfacial dynamics were dominated
by the elastic instability between the STP™ oil and water. In

fIl;]ids was ?bserved b¥ usiné; ba high—speec_j digita_lb;:a;}qg; articular, wide fingering patterns and tangled spaghetti-like
These interfaces were formed between two immiscible flui ilaments were observeldrig. 1(c)]. Moreover, no satellite

(V\_/ater at the bottom and oil on tpm a 2000 mIT beaker. A droplets were formed for this case.
stir bar was used to accelerate the water. The interfaces were In conclusion, the morphology and instability of vortical

tracked to determine how the rheological properties of Oil§ o taces formed between immiscible fluids depends sensi-

mﬂu_?;‘ Ci. thte \t/)ortex fé)rmatpor; 'a?d fmorphology.t Itively on the rheological properties of the fluids. Theoretical
€ first observed vortical interface was between cano odeling and simulation based on these experiments is ex-

oil ".i”d HZO [Fig. A&)]. Canola 0|I|s:_aNewt0n|an fluid W'th. pected to reveal detailed mechanisms underlying our re-
a viscosity of 0.058 P& and a density of 0.79 g/mL. In this .
. . . ported observations.
case the structure of the vortical interface was uniformly
smooth. The formation of stable satellite droplets was also
noted to accompany the stabilization of the interface.
The second case we studied was betw&ak™ fuel

treatment and water. STP™ fuel treatment is a non- ; . . " o
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