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Bifurcation Analysis of Two-phase Flow Instabilities

Abstract

The two phase flows in heated channels show different
types of instabilities which includes flow excursions and
flow oscillations. It is well known from past studies that
these systems exhibit rich dynamics and that the
phenomena are highly complex. Even though the system
has been studied as a non-linear dynamical system
before, the process has been made simpler with the
advent of bifurcation tools like MATCONT. Using these
tools, one can divide the large parametric spaces into
regions which show different dynamics. Furthermore,
different instabilities can be identified as distinct kinds of
bifurcations using this approach. Bifurcation analysis is
used to examine two-phase flow instabilities in three
systems: two-phase flow in a channel with compressible
volume, two-phase flow in parallel channels, and two-
phase flow in a natural circulation loop. The phase-space
plots in the pressure drop-mass flow rate plane are used
to provide an explanation of the interaction of different
types of bifurcations.
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