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Department: 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: Tribology, Surface Engineering, Heat Transfer
Keywords: Engine tribology, Surface modification, Laser surface texturing, Electrical

discharge machining, Wettability

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.)

e Reciprocating sliding surface friction reduction through surface textures

e Flucidation of the wear and lubrication characteristics of sliding surfaces due to the
effects of ammonia combustion

e Elucidation of the influence of surface properties on promotion of heat transfer under

flow boiling conditions

(Prospects)

The theme of my research is: “development of functional surfaces for various engineering
applications.” In most machines, there are many machine elements that move relative to each
other. One of the focus points of my research is to lower the frictional losses between two
metal surfaces that are moving relative to each other under mixed/hydrodynamic lubrication
regime. The frictional losses are aimed to be lowered by the adaption of micro-textures which
are optimized based on application. The overall goal of these consecutive studies is to lower
friction and wear and increase the longevity of machine elements in engineering applications,
even in unconventional environments, such as presence of ammonia and its by-products in a
ammonia fueled internal combustion engine.

Another perspective is the effect of surface characteristics (wettability, surface energy,
surface roughness) on heat transfer via altering the bubble nucleation frequency and bubble
dimensions. Based on the aforementioned analysis, we are contemplating elucidating the role
of surface characteristics in the heat transfer field to attain higher rate of cooling for highly

efficient thermal management systems.



3. Research results for fiscal year 2023 (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).

Publications:

E. Yilmaz, M. Ichiyanagi, Q. Zheng, B. Guo, N. Aratake, M. Kodaka, H. Shiraishi, T.
Okada, T. Suzuki. “Investigation of intake air temperature effect on co-combustion
characteristics of NHs/gasoline in naturally aspirated high compression ratio engine
with sub-chamber,” Sci. Rep. Vol.13(1), 11649, 2023.

M. Ichiyanagi, E. Yilmaz, K. Hamada, T. Hara, W. Anggono, T. Suzuki. “Experimental
Investigation of the In-Cylinder Flow of a Compression Ignition Optical Engine for
Different Tangential Port Opening Areas,” Energies Vol.16(24), 8110, 2023.

H. Tanaka, Y. Nishimura, T. Ikari, E. Yilmaz. “Fundamental Study of Press Molding
Method for CFRP Preform Using a 3D Printer,” Int. J. Auto. Tech. Vol.18(1), pp.
128-134, 2024.

L. Fang, H. Singh, T. Ohashi, M. Sanno, G. Lin, E. Yilmaz, M. Ichiyanagi, T. Suzuki.
“Effect of Machine Learning Algorithms on Prediction of In-Cylinder Combustion
Pressure of Ammonia—Oxygen in a Constant-Volume Combustion Chamber,” Energies
Vol.(17), 746, 2024.

T. Suzuki, M. Ichiyanagi, E. Yilmaz, A.G.K. Maxwell, E.A. Handoyo. “Experimental
study on the effect of micro-carbon additives in vegetable oils for aquifer thermal

energy storage,” Clean Energy Vol.8(2), pp.48-59, 2024,

Conference presentations:

E. Yilmaz, Takaki Nakajima, Hidetake Tanaka, Takuro Mita, Ken'ichi Yamashita.
“Numerical and Experimental Investigation of Micro-texturing Effects on Reciprocating
Sliding Surfaces under Hydrodynamic Lubrication,” Int. Tribology Conf. 2023.
Fukuoka, Japan.

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. Suzuki, Prof. Ichiyanagi, Department of
engineering and applied sciences. “Study of surface characteristics effect on heat

transfer mechanism under flow boiling conditions.”
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e Conducted joint research with Isuzu Advanced Engineering Center, Ltd. along with
Professor Tanaka, Department of engineering and applied sciences. “Study of the effects

of micro-texture on friction reduction phenomenon.”

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.)

W TRE O FLME, Btk A 7 LG G O SERE, Bt T tmai, PEREAGESERR - E 10,
% Ft 1.%, Fundamentals of Microsystem Design, i 5% I F— L 1A - 1IA, Z53EMFSE
[ I, REFPBEE 1A - TTA

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 the points that you devised and future refinements. Also, please

assess syllabus achievement.)

[y i oD Kbkt

Flipped-classroom is used for this lecture, where lecture videos were provided to students
via MOODLE. During the actual lecture hour, recitation concept is adopted where I solved
around 4-6 exercise problems related to the weekly content. Most students like this concept
as the videos are always available once they are made online. End of semester
questionnaire results also went up by 0.2 points compared to previous year’s results, to

4.3/5, which shows the positive impact of the course content and application method.

[ T2

This lecture was held in only Japanese (both written and spoken) in FY21. However, with
the aim of the lecture was given in English, where slides, HWs, quizzes and final
examination was given in Japanese. The median score did not change compared to FY21,
stating that the students were able to understand the lecture content even though the
language was in English. The end of semester questionnaire resulted as 4.2/5, which shows
that there is a bit of room for further improvement. As a result, more end of lecture surveys

is planned to take place to further improve student satisfaction.
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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 the Promotion of Science and Technology Committee; Freshman

homeroom teacher at Department of Engineering and Applied Sciences.

(Off-campus) Member of Tokyo-North Rotary Club via # 5]t Exchange = —# U —fif /2
77 7.

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

the aforementioned, please specify as needed.)

I participated in the panel discussion during [E# Week BT %2 D#EE % 5T
organized by Faculty of Science and Technology. In addition, I gave a speech about a brief

history of Turkish-Japanese relations, on March 26" at the Imperial Hotel Tokyo, Japan. The
title of the speech was [ZRITHE A< HAR L MLadOKF 100 BEFEEZHD | .
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+ International Conference on Solid State Devices and Materials (SSDM2023, September
5-8, 2023, Nagoya, Japan) Program Committee Member, Area 11.

+ International Conference on Solid State Devices and Materials (SSDM2024, September
1-4, 2024, Hyogo, Japan) Program Committee Vice Chair, Area 11.

+ 14th International Conference on Nitride Semiconductors (ICNS14, November 11-17,
2023, Fukuoka, Japan) Program Committee Member.
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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, Rotating detonation engine, Combustion
Keywords: detonation, deflagration, reactive mixtures, DDT, flame acceleration, rotating

detonation engine

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. Rotating detonation engine (graduate school research)

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subjects of detonation
study. When we are 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 an 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 small obstacles.

Numerical analysis shows that deflagration-to-detonation transition can be triggered by shock
wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
to experimental results. Lately, our interest is also in acetylene combustion as a very energetic
fuel so the development of a reduced chemical combustion model is essential.

We perform experimental research on rotating detonation engines, which are listed as the future

of space propulsion systems.
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3. Research results for fiscal year 2023 (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. Dzieminska, Kawalec, Yamazaki, Syed. Experimental research on centrifugal disk
RDE supplied with hydrogen and oxygen. %5 63 [BIfiZe/FEhi « FHHHEERFHS
March 2024.

2. Sato, Fukuda, Yamazaki, Nagao, Ito, Iwaki, Ikeda, Thibault, Dzieminska.
Experimental Research on Water-Cooled Rotating Detonation Engine. 29%

ICDERS, July 2023.

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. KE Fals #x (CRMWEKRT) - Rotating detonation engine chamber design, Tokai
students performed numerical analysis
2. ARIFHERE Bh# CGRALKY:) - Detonation code development
3. #& J— (Cosmosilva) — Detonation propagation over a water surface, the last year
was a preliminary stage, and experiments are starting from FY 2024
4. Michal Kawalec (Warsaw Institute of Aviation) — experimental research on rotating
detonation engine
5. IHI Heavy industry — we see a wind tunnel at IHI to test RDE, IHI team takes care of
the control system for fuel and oxidizer injection to our engine
6. Dr. Wojciech Rudy (Warsaw University of Technology) — experiments with detonation
initiation over grooves were performed in Warsaw and we are taking care of numerical

analysis

I was awarded with research scholarship at the end of March for 2 weeks by The National

Research Program on carbon-free hydrogen (PEPR-H2) in France.
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.)
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Due to sabbatical leave, I did not teach in the Spring semester of 2023.
Topics of Green Engineering 1 (Undergraduate school)

Basic Physics 1 (Undergraduate school)

Seminar in Mechanical Engineering (Undergraduate school)
Application of Mechanical Engineering (Graduate school)

Graduation research 1 & 2

© g~ w D e

Master’s Thesis Tutorial and Exercise

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.)

My sabbatical leave started in the Autumn semester 2022 and continued through Spring 2023. I
have improved class content during that time. Students did not respond well to the new style of

Basic Physics class and this one needs further improvement.

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)

1. BRBEE=

2. HAMZEFHYS

3. The Combustion Institute
4. ATAA

I spend many weeks at Queen’s University in Canada, CRNS in France, and the Aviation
Institute in Poland attending various experiments. Additionally, during my stay abroad I had a
chance to give a few short seminars.

I took a course at Harvard Business School Online on leadership, which is improving my

leadership skills in the laboratory.
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I was invited to give an inaugural talk for WSB Merito University’s grand inauguration in
Gdansk (Poland).

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 32" Grand Final (8% Grand Final in Japan) - a

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