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Aspects of Research and Development
in PIV for Multiphase Flows

Fujio YAMAMOTO
University of Fukui, Japan

Abstract Many types of algorithms for PIV and PTV have been developed in the
last two decades from simple cross correlation method to binary image cross
correlation method, Delaunay tessellation method, velocity gradient tensor
method, and recursive cross correlation method. In parallel, useful
post-processing schemes for PIV/PTV such as ellipsoidal equation method and
inverse analysis method were proposed so that detailed flow structure could be
evaluated. Recently some new PIV-CFD hybrid systems have been proposed.
This paper concerns with such a history of the research and future possibility for
further advance in the PIV/PTV which are applied to multiphase flow

measurement.

Keywords: Flow visualization, PIV, PTV, PIV-CFD hybrid system,
Multiphase flow
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A Novel Meshfree Method for
Multiphase Flow in Reactive
Porous Media

Hui Zhang
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794

Multiphase, multicomponent flow in reactive porous media has many
applications such as powder synthesis, air filter, solid fuel combustion, and
composited material production. The volume or mass averaged models are
traditionally used to simulate the fluid flow and heat transfer in porous media,
whereas analytical formulation for permeability is usually used by assuming a
porous medium is constructed by orderly uniform sized spherical particles.
Existing numerical models are incapable of describing multiphase
multicomponent flow in reactive porous media. An advanced process model will
be developed in this proposal consisting of (i) a system level model and (ii) a
pore level model. The system level model will be developed based on porous
media concept to study transient heat and mass transport for the sublimation
growth at the macroscopic ievel. The pore level model will be simulated to
particle reaction occurred at the particle surface. The pore-level model will only
be applied to a small region and interface evolutions of particles will be
dynamically tracked. Since the existing grid generation technology is incapable
of dynamically tracking the movements of complex interfaces during powder
sublimation, an advanced numerical scheme based on smoothed particle
hydrodynamics (SPH) meshfree method will be developed. In the SPH method,
the continuum medium is represented by a discrete set of particles each with a
given mass and velocity and the macroscopic field equations are represented by
particle dynamics. Simulation results at the pore level will provide the
permeability and effective properties required for the system level modeling,
while the system level simulation will provide local conditions for the pore level
modeling. Through iteration between two level models, a quantitative
understanding of multiphase multicompoment flow in reactive porous media can
be achieved. The integrated process model will be applied to various materials
processing including sublimation crystal growth, methane hydrate recovery, and
composited material production. It is demonstrated that the new model is capable
of predicting multiphase flow in porous media and calculating porous media
reaction due to particle decomposition.
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