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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, Aircraft Design
Keywords: detonation, deflagration, shock wave, boundary layer, reactive mixtures,

ignition, flame acceleration, morphing wing

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. Deflagration-to-detonation transition dependence on roughness (undergraduate
research)

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

4. Hypersonic shock waves in CO2 and air (undergraduate school research)
Morphing technology for wings with jet flaps (graduate school research)
(undergraduate research)

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

(Prospects)

Deflagration-to-detonation transition (DDT) is one of the most important subject 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 a technology using hydrogen is progressing, hydrogen is

hiding the potential of an unexpected explosion. In our study we concentrate on detonation
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initiation and its connection with a 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
to experimental results. Lately our interest falls also into acetylene combustion as a very
energetic fuel so the development of reduced chemical combustion model is essential.

Morphing technology for wing is tested numerically for jet flaps with using Tohoku
supercomputer. For evaluation of our work we also use software calculating aircraft

performance developed at Warsaw University of Technology.

3. Research results for fiscal year 2020 (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

1. Numerical Study on JP-10/Air Detonation and Rotating Detonation Engine. A. Koichi
Hayashi, Nobuyuki Tsuboi, and Edyta Dzieminska. AIAA Journal, vol. 58 No 12,
December 2020

2. Experimental and Computational Study on Helical Coil and Straight Type Sub-Cooled
Condenser for Air Conditioner in Automobile Vehicle. Hardeep Singh, Mitsuhisa
Ichiyanagi, Junya Washiashi, Jun Liu, Edtya Dzieminska, Takashi Suzuki. SAE
International 2020-04-14

Conferences
1. 17" International Conference on Flow Dynamics, October 28 - 30, 2020: two oral
presentations
2. AIAA Scitech 2021 Forum
Experimental and Numerical Study on Disc-RDE: Flow Structure and its Performances.
A Koichi Hayashi, Kazuhiro Ishii, Tomohiro Watanabe, Nobuyuki Tsuboi, Kohei
Ozawa, Nicola Jourdaine, Edyta Dzieminska, and Xinmeng Tang. AIAA 2021-1253

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)
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BH —B #d% (EBEORT)

KE Fels Ho ORMERY)

KRR R Hdz, BETF B B CRIERT)
FRIFHER Bh# CGRALKT)

M F— (Cosmosilva)

Ny e

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.)

English for Science and Engineering (Undergraduate school)

English for Science and Engineering (Graduate school)

Topics of Green Engineering 1 (Undergraduate school)

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 o~ wDhRE

Application of Mechanical Engineering (Graduate school)
10. Graduation research 1 & 2
11. 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.)

In general classes gets a good response from students, however, some classes that I teach in

English for Japanese content studies can be quite challenging for them due to language barrier.
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 member.

(Off-campus)
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Member of:

2. BRBESF R

3. HAMZETHYS

4. The Combustion Institute
5. ATAA

8. Social contribution activities and others (Should there be any item that is not included in
the aforementioned, please specify as needed.)

Organizer of Polish charity even WOSP 29" Grand Final (5" Grand Final in Japan) (online
event) - charitable fundraiser for specialized diagnostics units for Polish public hospitals for

children.
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Name:  Zhang Weilu

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 superconductivity
Key words: Superconductivity, Cuprate superconductor, Experimental condensed matter

physics, Angle-resolved photoemission spectroscopy, Raman spectroscopy

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.)

Research theme: Experimental research of high-temperature superconductors by
angle-resolved photoemission spectroscopy and Raman spectroscopy.

(Prospects):

We are studying the superconducting gap of the protect-annealed T’-cuprate superconductor.
Understanding the gap energy and symmetry is important for understanding the

superconducting mechanism.

3. Research results for fiscal year 2020 (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).

List of Publications:

1. S-F Wu, W-L Zhang, VK Thorsmelle, GF Chen, GT Tan, PC Dai, YG Shi, CQ Jin, T
Shibauchi, S Kasahara, Y Matsuda, AS Sefat, H Ding, P Richard, G Blumberg. In-plane
electronic anisotropy resulted from ordered magnetic moment in iron-based
superconductors. Physical Review Research 2 (3), 033140 (2020)

2. S-F Wu, W-L Zhang, Li Li, H-B Cao, H-H Kung, Athena Safa Sefat, H Ding, P Richard,
G Blumberg. Coupling of fully symmetric As phonon to magnetism in Ba(Fe;.xAuy)2 As:.
Physical Review B 102 (1), 014501 (2020)
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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.)

Joint research with Prof. Okazaki Kozo, Institute for Solid State Physics, University of
Tokyo. “Investigation of T’-cuprate high-temperature superconductor by angle-resolved

photoemission spectroscopy”.

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.)

Lectures:

1. Basic Physics 11

2. Thermodynamics

3. Optics

4. Electromagnetism

5. Green engineering lab1

6. Engineering and applied sciences 2 (Green Engineering Subjects) Life Sciences
(Physics)(Green Science Subjects)

7. Introduction to quantum mechanics

8. Introduction to superconductivity

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.)

[Basic Physics 1]

Due to the outbreak of Covid19, this course is provided online. The length of the semester is
reduced from 14 weeks to 10 weeks, which makes teaching more challenging. Several
measures had been taken to improve distance learning. To keep students better engaged, I
encourage students to work in 3 or 4 people groups on one question in each class. In addition,
quizzes for every two or three weeks, instead of final exams, are given out to assess students’

feedback timely.

[Introduction to quantum mechanics]

Quantum mechanics is usually considered a difficult and abstract course for undergraduate
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students in science subjects. In 2020, this course is delivered online. How to keep students
engaged and active becomes an important issue. In this course, a 100-minute lecture is
usually divided into three or four sections, each for 30-minutes at most, focusing on a small
topic. There is a short break between sections for students to digest the course contents,
organize their thoughts, talk to peers, or ask questions. By giving out quizzes and polls
during the lectures, I can identify the struggling students and give them support. Giving out
quizzes and polls every week turns out to be an effective measure to assess students’

progress, therefore, I am implementing it in my other classes in the future.
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)

(Off-campus)

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

the aforementioned, please specify as needed.)
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