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Surface Pressure Fluctuations Produced by an Axisymmetric
Impinging Jet: Generation Mechanisms1 MALEK AL-AWENI, AHMED
NAGUIB, Michigan State University — This study is motivated by understand-
ing the mechanisms leading to unsteady surface pressure generation in impinging
jet flows. Employing an extensive database of concurrent time-resolved flow visu-
alization and time series from a surface-embedded microphone array, two dominant
mechanisms are found to affect the space-time evolution of the pressure within the
wall-jet zone: vortex-wall and vortex-vortex interaction. To gain deeper insight into
these mechanisms, two closely-related model problems are studied computationally
using Fluent. The problems involve the impingement of a single or two axisymmetric
vortex rings on a flat wall. The resulting spatio-temporally resolved computations
are used in conjunction with Possion’s equation for pressure to investigate the nature
of the pressure-generating sources, their relative importance, and their relation to
the observed surface pressure signature. The findings provide significant information
towards realization of efficient, structure-based models for computing the unsteady
wall pressure in impinging jets.
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