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General aspects of the study
We have studied the active control of instabilities of a
thermocapillary-driven flow, in a spatially-constrained ge-
ometry. The liquid (silicon oil, 1 cSt) lies in a cylindrical
container, where a temperature gradient is applied: the pe-
riphery is warmed and the center is cooled. As the surface
tension (γ) is temperature-dependent, a force is resulting
from the temperature gradient on the surface, driving the
fluid from zones of low γ to zones of high γ. The control
parameter is the temperature difference ∆T . At low tem-
perature difference, the flow is steady and axisymmetric,
from periphery to center. When ∆T overcomes a certain
threshold, the flow becomes unstable and undergoes suc-
cessive bifurcations, from standing and traveling waves,
to temporal chaos, through a period-doubling scenario.
The control of such instabilities is achieved by a feedback
scheme, using hot wires: a pair of sensors acquire the lo-
cal temperature, and a pair of heaters inject a local heat-
ing. The optimal conditions are obtained by playing on
sensors/heaters relative positions as well as on weights of
linear, non-linear and derivative terms in the feedback law.
Besides fundamental interests of control achievement in a
benchmark flow, the study is motivated by practical pur-
poses of eliminating striations during crystal productions
and on undesirable flows in welding pools.


