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Mechanical Systems

Engineering Division

Laminar-turbulent transition (from a smooth flow to a chaotic flow containing different vortices)

Where do the vortices come from?

Why do they collapse?

has been studied as it affects the efficiency of fluid/transport machinery through dramatic
changes of the flow property, e.g., friction/pressure drag and heat transfer. Why do these
vortices come up? Can we control these vortices for industrial applications? We are trying to
answer these issues, studying the characteristics of vortices in three-dimensional.

Assistant Professor
Kentaro Kato

After completing PhD at
Keio Univeristy in 2017
and postdoc work at KTH
Royal Institute of
Technology by 2021, the
cumrent title from 2022.

interest is flud mechanics,
structure,

The main
analysis of statistics/vortical
optical measurement and flow control.

>>Beginnings of my path to academia

I've always enjoyed designing and building things. In middle
school, | wanted to build my own airplane, so | devoured
biographies of the Wright brothers and books on
aerodynamics. But | couldn't understand it on my own, and |
learned the importance of studying systematically from the
fundamentals. Later, while studying mechanics in university
and through overseas study and research, | met researchers
and engineers who approached environmental and social
issues freely and strategically. This made me decide | should
dedicate my life to doing what only | can do right now.

>> |n the Future

Fundamental understanding of the
characteristics of vortices is essential
to design/control the flows and related
systems effectively. Using simplified
models, we study vortices spedially on
a curved/rotating surfaces, which exist
ubiquitously on real applications such
as turbines, propellers, centrifugal
separators, wind farms, etc.

>> After Graduation

Through our experiments and analysis,
we study not only fluid mechanics, but
also various disciplines, such as
electronics, optics, and confrol using
programming. Such experiences make
us even more active in finding and
solving problems over previous
borders among different disciplines as
well as open more opportunities for
our careers.

z =

Spiral cross-flow vortices over a broad rotating
cone, whose collapse leads to transition. This flow
has been investigated as a canonical model to

study the similar vortices developing

swept/delta wings.

Vortical structures at the cross sections

on

(a-c)

(obtained from hot-wire measurements; Kato et al.

Phys. Rev. Fluids, 4, 053903, 2019)
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