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< |Students will learn to resolve issues in an autonomous and
ongoing manner based on manufacturing, gain an exceptional
level of ability to take the initiative in planning, and
gain general design skills.
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/Detailed

information
The course will cover biomimetics and wettability as common problems when handling flows related
to living organisms among a broad range of fluid engineering issues. Biomimetics targets the
surface structure of plants, insects, and animals, while wettability targets the control of
fluids arising from those physical structures. The principal aim of the course is to deepen
students” understanding of these topics through the study of techniques for adopting a
dynamics-informed perspective for physical phenomena related to living organisms and modeling
them mathematically as well as of design techniques that have been creatively stimulated by
living organisms.
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/Overview of

course
With regard to wettability, students will study and deepen their understanding of fundamentals
for handling dominant equations like the Navier-Stokes equation and surface tension-coupled
problems. Next, students will study methods for numerically analyzing the dynamic behavior of
liquid droplets as related to actual surface structures and gain the ability to handle
associated problems in a mathematical manner.
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1. Introduction

2. Introduction to biomimetics I

3. Introduction to biomimetics Il

4. Introduction to biomimetics 111

5. Group discussion and oral test

6. Dynamic behavior of liquid droplets I
7. Dynamic behavior of liquid droplets 11
8. Dynamic behavior of liquid droplets 111
9. Dynamic behavior of liquid droplets IV
10. Group discussion and oral test

11. Methods of numerical analysis 1|

12. Methods of numerical analysis 11

13. Methods of numerical analysis 111

14. Methods of numerical analysis IV

15. Group discussion and oral test
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/Grading/evaluat

on method

30 30% 40

Students will be comprehensively evaluated on the basis of their participation in class (30%),
their level of understanding and critical ability as expressed during presentations (30%), and
the content of their reports.
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/Grading/evaluat

on criteria

60
Students can earn 60 points with a report designed to gauge biomimetics-related knowledge and
application skills.
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/Notes

(masakiy(AT)shinshu-u.ac. jp)

Students are requested to deepen their understanding of connections between animals and
engineering, with a view towards medical engineering. For example, the case fatality rate of
lifestyle-related diseases such as heart disease and cerebral infarctions has been rising in
recent years. It"s worth thinking about the origins of arterial sclerosis as a cause of these
conditions from an engineering perspective. Students are requested to adopt far-ranging interests.
Interested students should contact the lead faculty member by the registration deadline so that
the scheduled can be arranged (masakiy(AT)shinshu-u.ac.jp).

®
/Questions
and requests
for advice

Questions and requests for advice will be accepted immediately after class.

©

/Course format

Schedule adjustments, intensive lectures, and other changes are possible in light of students®
circumstances.

/Textbook(s) Advice will be offered on a case-by-case basis as recommendations will depend on students®
research topics.
/Reference Advice will be offered on a case-by-case basis as recommendations will depend on students®

work(s)

research topics.




