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Deciphering the interactions between
microstructures formed by particles or

interfaces and fluids

The unique behavior of non-Newtonian fluids is significantly influenced by the behavior of
solid particles contained within the fluid. We investigate how the microstructures formed
by solid particles and their motion affect rheological properties of suspension flows. We
unravel the stress and effective viscosity in multiphase flows using numerical simulation
and stress field visualization, delving into the mysteries of multiphase flows.

Assistant Professor
Misa Kawaguchi

from Kyoto Institute

fellow  and

current position in 2025.

>> Beginnings of my path to
academia

| discovered biomedical engineering in high school and
found it a perfect fit for my interests in physics,
mathematics, and healthcare. This led me to study
mechanical engineering. My interest in suspension
rheology began with the question: blood exhibits non-
Newtonian behavior due to its solid particles, which can
be unevenly distributed under certain conditions. How
can the influence of these solid components be properly
understood? This curiosity motivated my research in
suspension rheology.

She received her Ph.D.(Eng.)

Technology in 2022. After
working as a JSPS research
postdoctoral
researcher at Tokyo
University of Agriculture and
Technology, she took up her

>> |n the Future

The rheology of suspensions is
relevant to a wide range of fields,
from biological flows to
environmental applications, including
the efficient collection of
microplastics. Currently, we are
conducting research aimed at
realizing non-contact viscosity
measurements of suspension flows.

>> After Graduation

In this laboratory, students learn
mainly fluid mechanics. Through
research activities, they not only
develop logical thinking and
programming skills, but also enhance
a wide range of transferable skills,
aiming to become independent
problem-solvers capable of tackling
complex challenges in various fields.
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Microscopic observation of suspension flow in a
microchannel using fluorescent particles (top)
and axial velocity distribution of suspension
flow calculated numerically using the virtual
flux method-normalized lattice Boltzmann
method (bottom)
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Examples of biological flows related with
multiphase flow. Visualization of wall shear
stress in an aorta (left) and visualization of flow
velocity in a pulmonary airway flow (right).
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