digital particle image velocimetry (DPIV) is used to character-
ize low frequency transients in the flow fields produced by
axial-flow impellers.

Studies of Flow Pattern Instability

Numerous recent publications have demonstrated that the
flow field produced by an axial-flow impeller is not truly steady,
but rather is subject to instabilities with time scales that are
substantially longer than those associated with blade passage
and small-scale turbulence. Single-phase flow patterns of vari-
ous axial-flow impellers have been studied by several methods.
Chapple and Kresta (1993) used tuft visualization to study the
stability of the flow patterns produced by a three-blade hydrofoil
impeller and a pitched-blade turbine. They also characterized
the influence of geometric parameters such as impeller off-
bottom clearance, impeller diameter, and number of baffles on
flow pattern stability. Briha et al. (1994, 1995) identified time
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interphase (vessel to inside wall) heat transfer coefficient in
an agitated vessel is periodic in nature. They attributed the
oscillations in the heat transfer coefficient to the slow (relative
to the impeller speed) precession of an axial vortex around the
vessel. Bakker and Van den Akker (1994b) observed periodic
fluctuations in the local gas holdup for systems agitated with
axial-flow impellers. Again, the frequency of the fluctuations
were slow relative to the speed of impeller rotation. As in Haam
et al.’s heat transfer study, this behavior was attributed to an
asymmetric flow pattern caused by complex nonstationary vor-
tex motion. Thus, both fundamental and process studies have
established the unstable nature of the flow fields produced by
axial-flow impellers. The observed instabilities have exhibited
a wide'range of frequencies, with many instabilities occurring
over a time scale much longer than that associated with impeller
rotation or blade passage. However, characterization of these
instabilities is incomplete and very little is known about their
origin and influence on mixing performance.

The DPIV Technique

Digital particle image velocimetry (DPIV) combines the op-
tical flow characterization technique of particle image velocime-
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