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Mechanical Systems

Engineering Division

Numerical Simulations of Flows
using high performance computing

The Yoshida Laboratory studies fluid flow phenomena through numerical simulations
on high-performance computers. By visualizing complex flows such as air and water,
we aim to clarify their mechanisms and develop methods for flow control. Our research
includes new techniques to control self-sustained oscillatory cavity flows and Karman

vortices behind square cylinders.
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>> Beginnings of my path to
academia

Have you ever seen a white contrail stretching straight
across the blue sky? Isn’t it fascinating that an airplane
weighing tens of tons can fly while carrying people? My
interest in fluid dynamics began with the simple question of
why airplanes can fly. | learned in university classes that
flight is made possible by the lift generated from the airflow
around the wings. Drawn to the complex physics of
invisible airflows, | decided to pursue research in fluid
dynamics.

>> |n the Future

The Navier—Stokes equations
describe fluid momentum. They are
nonlinear and difficult to solve directly.
Numerical simulations are required for
complex flows. High-performance
computers make these simulations
feasible. They help reveal the
mechanisms of fluid motion.

>> After Graduation

Numerical simulation has proven to be
a valuable tool for engineering design
and analysis. Alumni from our
laboratory are employed as
mechanical engineers, design
engineers,  software  developers,
system engineers, and in other related
professions.

In the wake of a square cylinder placed in a
uniform flow, a Karman vortex street is formed,
with vortices alternately shed from the upper and
lower sides of the cylinder.
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When the rear surface of the square cylinder is
driven from the top and bottom toward the center,
a jet is formed by the induced flow, which
suppresses the formation of Karman vortices.
This is a Karman vortex control method
developed in Yoshida Laboratory.
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