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Department: Department of Engineering and Applied Sciences

Name: Yilmaz Emir

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Research area: Research on creating functional surfaces to reduce friction and enhance heat
transfer
Keywords: Micro-machining, Electrical Discharge Machining, Surface texturing/modification,

Friction reduction, Nucleate Boiling

2. Research theme (Please itemize your research themes and describe the medium- and long-
term prospects of your research. If necessary, please specify the theme of your undergraduate

research or research in master's (doctoral) program.)

“Friction Reduction in Reciprocating Sliding Planes based on Surface Micro-Textures”

“Surface Roughness Effect on Bubble Generation for Enhanced Heat Transfer”

(Prospects)

The theme of my research is: “The role of surface micro-textures and their effect on friction
reduction mechanism on reciprocating sliding planes.” In literature, there are various shapes
and manufacturing methods of surface textures, however, their effects on friction reduction is
yet to be determined thoroughly. Based on CFD analyses and experimental results, surface
micro-texture characteristics (shape, size, orientation etc.) are being investigated. The know-
how will be implemented into various machine parts with sliding motion to reduce frictional

losses.

The theme of my research is: “Heat transfer enhancement by altering surface roughness
characteristics on heated surfaces.” In our previous studies, surface roughness parameters (Ra,
Rz) were found to be an important factor for generating air bubbles (nucleate boiling) from a
heated surface. However, there are no general specifications for these parameters and their
effect on generated number of bubbles per area. In this study, various machined surfaces are
being investigated to understand the bubble generation mechanism and their effect on pool
boiling phenomenon. By enabling a precise control of number of bubbles, higher heat transfer

coefficients are aimed to reduce the size and weight of the conventional cooling systems.



3. Research results for fiscal year 2022 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

e Development of Press Molding Method for CFRP Preform using a 3D Printer (in-peer
review)

e Development of Smart Test Tool for Gripping Force Distribution Measurement in Tool
Holder (in-peer review)

e Experimental Investigation of In-cylinder Flow of CI Engine for Different Tangential Port

Opening (in-peer review)

4. Collaborative research activities both on and off campus (Please itemize your joint research,
on-campus joint research, and others, if applicable. Should there be any symposium, lecture or

seminar you participated in, please specify them as well.)

On-campus joint research with Prof. Hidetake Tanaka, department of engineering and applied
sciences. “Development of Press Molding Method for CFRP Preform using a 3D Printer” &
“Development of Smart Test Tool for Gripping Force Distribution Measurement in Tool

Holder,”

On-campus joint research with Prof. Takashi Suzuki & Prof. Mitsuhisa Ichiyanagi,
department of engineering and applied sciences. “Experimental Investigation of In-cylinder

Flow of CI Engine for Different Tangential Port Opening.”

Off-campus research activity with ISUZU Advanced Engineering Center. “Numerical and
Experimental Investigation of Micro-Texturing Effects on Reciprocating Sliding Surfaces

Under Hydrodynamic Lubrication.”

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)
e Basics of Differential Equations

e Engineering and Applied Sciences Lab. 2

e Basic Mechanical System Design

_10_



6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And please
specify the effect of point that you devised and future refinements. Also, please assess syllabus

achievement.)

[Basics of Differential Equations]

I implemented the Flipped Classroom method, where I took videos of weekly topics, uploaded
them on Moodle for students to watch it in a week and used the actual lecture time for problem
solving session. I did not make attendance mandatory, but around 60 out of 140 students attended
the lectures almost every week. The average score got higher by 14 points compared to last year,
and the questionnaire results show that students like this type of implementation with satisfaction

rate 0of 9.1/11 (result from LOYOLA Questionnaire)

7. Activities other than educational research (Please specify membership in both on- and off-
campus committees and secretariats, if applicable. Please include such roles as homeroom

teachers or membership in working groups as well.)

(On-campus) In-coming students (0" year) homeroom teacher at Department of
Engineering and Applied Sciences. Organized open campus (August) and orientation day

(March) events for the upcoming/new students.

(Off-campus) Became a member of Rotary Club (Tokyo-North Exchange Rotary
Satellite Club)

8. Social contribution activities and others (Should there be any item that is not included in the

aforementioned, please specify as needed.)

None

_11_
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*Yota Suzuki, Yuji Mizuta, Ayame Mikagi, Tomoyo Misawa-Suzuki, Yuji Tsuchido,
Tomoaki Sugaya, Takeshi Hashimoto, Kazuhiro Ema, and Takashi Hayashita,
"Recognition of D-Glucose in Water with Excellent Sensitivity, Selectivity, and
Chiral Selectivity Using y-Cyclodextrin and Fluorescent Boronic Acid Inclusion
Complexes Having a Pseudo-diboronic Acid Moiety", ACS Sens., 8, 218-277(2023).
DOI: 10.1021/acssensors.2¢02087

*R. Yoshinaga, F. Kojima, K. Sugiyama, H. Kunugita, T. Hashimoto, T. Hayashita,
and K. Ema, “Marcus model-based analysis of the photo-quenching mechanism
of a boronic acid fluorophore: water concentration dependence of electron transfer

rate”, Anal. Sci. 39, 213-220(2023). https://doi.org/10.1007/s44211-022-00222-3
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Department: Department of Engineering and Applied Sciences

Name: Edyta Dzieminska

1. Please specify research area and keywords (Please indicate research area and include more

than one keyword so that the general public can understand.)

Research area: Detonation, Combustion, Shock waves
Keywords: detonation, deflagration, shock wave, boundary layer, reactive mixtures,

ignition, flame acceleration, UAV

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

1. Obstacles and grooves influence on flame and detonation propagation (graduate
school research) (undergraduate research)

2. AMR combustion code development (graduate school research) (undergraduate
research)

3. Hypersonic shock waves in CO2 and air (graduate school research) (undergraduate
school research)

4. Conceptual design of small UAV with distributed electric propulsion (graduate school
research) (undergraduate research)

5. Rotating detonation engine (graduate school research) (undergraduate research)

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subjects of detonation
study. When we will be able to control and fully predict it, the detonation can be safely used in
everyday devices. Our interest is the auto-ignition phenomenon as well as using hydrogen as a
future fuel.

Currently, hydrogen as alternative energy is progressing in research because it is an
energy-efficient gas. While the realization of technology using hydrogen is progressing,
hydrogen is hiding the potential of an unexpected explosion. In our study, we concentrate on
detonation initiation and its connection with wall roughness.

Numerical analysis shows that deflagration-to-detonation transition can be triggered by shock

wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
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to experimental results. Lately, our interest falls also into acetylene combustion as a very
energetic fuel so the development of a reduced chemical combustion model is essential.

The conceptual design of a small UAV with distributed electric propulsion was tested
numerically for using Tohoku supercomputer. The main goal of this project was to develop a
small UAV which can fly over disaster areas and collect data using, for example, a radiation
sensor. For evaluation of our work, we also use software calculating aircraft performance

developed at Warsaw University of Technology.

3. Research results for fiscal year 2022 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

1. Yariwake, Dzieminska, Yakeno, Goetzendorf-Grabowski. Conceptual Design of a Box
Wing UAV with Distributed Electrical Propulsion. Nineteenth International Conference
on Flow Dynamics, Sendai, Japan, 2022.

2. Fukuda, Sato, Nagao, Itoh, Dzieminska. Water-Cooled Rotating Detonation Engine.
28th International Colloquium on the Dynamics of Explosions and Reactive Systems,

Naples, Italy, 2022.

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

Collaborative research with
1. Prof. Tomasz Goetzendorf-Grabowski (Warsaw University of Technology)
2. KE Fain #dz ORMERT)
3. KAk % #d, bR #E - Bh# GRAEKS)
4. FRIFHERE BhE CGRALKT)
5. A& ¥— (Cosmosilva)

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus

educational activities other than your lectures and text or material preparations.)
1. English for Science and Engineering (Undergraduate school)

2. English for Science and Engineering (Graduate school)

3. Topics of Green Engineering 1 (Undergraduate school)
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Basic Physics 1 (Undergraduate school)

Engineering and Applied Sciences Lab 1 & 2 (English group) (Undergraduate school)
Aircraft Design with Mechanics of Flight (Undergraduate school)

Numerical Analysis (Undergraduate school)

Seminar in Mechanical Engineering (Undergraduate school)

© © N o g A~

Application of Mechanical Engineering (Graduate school)
10. Graduation research 1 & 2

11. Master’s Thesis Tutorial and Exercise

12. Advanced Fluid Engineering

6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And
please specify the effect of point that you devised and future refinements. Also, please assess

syllabus achievement.)

In general, classes get a good response from students. For one class I implemented a new
learning method called flipped classroom, which benefits students more than a regular class.

My sabbatical leave started in the Autumn semester.

7. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom
teachers or membership in working groups as well.)

(On-campus)

Member of Sophia Sci-Tech Magazine, EMI-Share Working Group, SuperGlobal committee.

(Off-campus)

L. RBE

2. AAMZETHY =

3. The Combustion Institute
4. ATAA

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)

The organizer of Polish charity even WOSP 31% Grand Final (7" Grand Final in Japan) - a

charitable fundraiser for specialized diagnostics units for Polish public hospitals for children.
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