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Mechanical Systems

Engineering Division

Numerical Simulation of Microfluidics

(Multiphase Flow)

Complex fluid flows with heat/mass transfer are studied by numerical simulations. Thanks to
development of efficient numerical methods and great advance in computers, we have been
able to investigate so-called microfluidics more accurately. In particular, the lattice Boltzmann
method (LBM) is a powerful numerical scheme, and multiphase fluid flows such as droplet
collision dynamics and bubble flows are simulated by the two-phase LBM.

Professor
Masato Yoshino

b Bachelor Eng. -1994,
LE Master Eng. -1997,

Doctor Eng. -2000,

Kyoto University.
Specialty: Fluid Dynamics,
>> Beginnings of my path to
academia

Multiphase Flow, Lattice

Boltzmann Simulation
When | was a high school student, | took interest in
chemistry as well as mathematics. So, | enrolled in the
chemical engineering course. At present, however, | belong
to Department of Mechanical Systems Engineering. After
going to university, you will find that there are many
attractive research areas you cannot imagine from the
department name. Moreover, my supervisor taught me not
only difficulty but also fascination in scientific research.
Finally, it is important for you to challenge everything you
are interested in.

>> |n the Future

Sometimes, complicated phenomena
especially in the microfluidics are not
accurately simulated by commercial
software programs used frequently.
Thus, in the future, we hope that our
developed computational code based
on the LBM will become a useful and
powerful tool for solving complicated
problems in multiphase fluid flows.

>> After Graduation

Students in our laboratory mainly
go into various industries:
automobile industry, consumer-
electronics maker, heavy industry,
precision equipment maker, and so
on. Professor Yoshino would like
them to open a new frontier in
various kinds of industries as a
mechanical engineer.

Under discussion on simulated results among
professors and graduate students in our lab.
(left); students working on their graduation
studies (right).

(URL: http://saiplus.jp/special/2016/03/365.php)

Examples of simulated results: liquid-liquid two-
phase slug flow in a microchannel (upper left);
red blood cells passing through a throat (lower
left); distribution of wall shear stress around a
cerebral aneurysm at bifurcations (right).
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