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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)
AMR flame modelling (graduate school 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
initiation and its connection with a wall roughness.

Numerical analysis shows that deflagration-to-detonation transition can be triggered by shock
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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 2019 (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

Tang X, Dzieminska E, Hayashi AK. A preliminary discussion of the real gas effect on the
isentropic expansion inlet boundary conditions of high-pressure hydrogen jets. Science and
Technology of Energetic Materials, 80 %5 3-4 75, 150-158 &, 2019

Conferences
1. 16™ International Conference on Flow Dynamics, 6-8 November 2019: one oral

presentation

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. HHE B #R (ERBORT)
3. Tang Xinmeng (57 B.K55)
4. KE falh #dz CGRERT)
5. KMk S ok, BER B BhEC ORAERT)
6. ARIHERE BhZ (RUERS)

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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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 gk~ wDd e

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 oft-
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.

(Oft-campus)

Member of:

2. BABEF 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 28" Grand Final (4" Grand Final in Japan) - charitable

fundraiser for specialized diagnostics units - first and foremost medical imagining, radiology,
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and laboratory units at Polish public hospitals for children.
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ZUE2> . B. Ghosh ##%. (Texas Texh University. USA). 2019, 06, 11.
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2019, 10, 25

sy, X. Li #d% (Jiamusi University, China) , 2019, 12, 09.

A2, R Zhang #d% (Dalian Minzu University, China) ,2019,12,18
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Department: Department of engineering and applied sciences

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

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.)

The theme of my research is:

Study of the superconductivity by angle-resolved photoemission 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 2019 (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).

Conference presentation: Research frontier of advanced spectroscopies for correlated
electron systems, Tohoku University, June 14, 2019, Title:  High-Tc superconductivity

in absence of nematic fluctuations in CaKFe4Ass.
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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:

Basic Physics 11
Thermodynamics
Optics
Electromagnetism

Green engineering lab1

A o

Engineering and applied sciences 2 (Green Engineering Subjects) & Materials and
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]

Quizzes are conducted almost every time to check the students’ comprehension of the
course contents of previous week. During the class, many examples and exercises are
introduced to improve the students’ understanding. The feedbacks from the survey are

above average.
[Thermodynamics]

To actively engage the students in learning, simulations and video illustrations are used

where suitable. According to the students’ performance on exam and the feedback from
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the survey, the students have achieved the course objective well, and the course

evaluations are all above average.

[Engineering and applied sciences 2 (Green Engineering Subjects) & Materials and
Life Sciences (Physics) (Green Science Subjects) |

Same course was conducted in last year. Based on the feedback from the previous year, 1
incorporated topics about the application of electromagnetism beyond the textbook to the
textbook fundamental knowledge and make connections to other follow-up application

subjects. In the survey, all items are above average.

[Introduction to quantum mechanics]

Quantum mechanics is usually considered a difficult course for undergraduate students in
science subjects. Some students think this course is very challenging and not very
confident in the beginning. Therefore, I explain the contents in plain language and
encourage students’ discussions and group works to improve their understanding. The

feedback from the survey shows that all items are above average.

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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