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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, shock wave, boundary layer, reactive
mixtures, ignition, flame acceleration, aircraft design

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 influence on flame propagation (graduate school research) (undergraduate
research)

2. Deflagration-to-detonation transition dependence on roughness (undergraduate
research)
AMR flame modelling (graduate school research)
Influence of obstacles on flame and detonation in oxyhydrogen mixtures in cuboidal
tank (graduate school research)

5. Detonation and shock wave propagation in extremely confined channel in acetylene —
air mixtures (graduate school research)

6. Stability and performance of seaplane for under water surface observation (graduate
school research)
Morphing technology for wing (graduate school research) (undergraduate research)

8. 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
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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
wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
to experimental results. Lately our interest fall 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 and in the future experimentally. For
evaluation of our work we use software calculating aircraft performance developed at Warsaw
University of Technology.

3. Research results for fiscal year 2017 (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. Ago A, Tsuboi N, Dzieminska E, Hayashi AK. Two-Dimensional Numerical Simulation of
Detonation Transition with Multi-Step Reaction Model: Effects of Obstacle Height.
Combustion Science and Technology (waiting for review)

2. Hiratsuka K, Suzuki T, Dzieminska E, Ichiyanagi M. Accuracy Evaluation of Zeta-Potential
Measurement Using Closed Electrokinetic Cell Technique and Current Monitoring
Technique. The Japanese Society of Mechanical Engineering Journal (waiting for review)

3. Yalmaz E, Ichiyanagi M, Dziemifiska E, Suzuki T. Modeling of Quasi-Steady State Heat
Transfer at Intake Manifold of Real IC Engine and Its Application to 1-D Engine Simulation.
Society of Automovie Engineers of Japan Journal. (waiting for review)

4. Ichiyanagi M, Dzieminska E, Suzuki T. Experimental Study of Combustion Fluctuation
Reduction Using In-Cylinder Pressure Estimation in Gasoline Engine. Journal of Japan
Society for Design Engineering. (waiting for review)

5. Tang X, Dzieminska E, Hayashi AK, Tsuboi N, Asahara M. Numerical simulation of the
auto-ignition and DDT by AMR. Archivum Combustionis. (waiting for review)

6. Tang X, Dzieminska E, Hayashi AK, Tsuboi N, Asahara M. Gradient mechanism on the
onset of detonation in the deflagration to detonation transition. Proceedings of the
Combustion Institute. (waiting for review)

7. Tang X, Dzieminska E, Asahara M, Hayashi AK, Tsuboi N. Numerical investigation of a
high pressure hydrogen jet of 82 MPa with adaptive mesh refinement: concentration and
velocity distributions. International Journal of Hydrogen Energy. Vol. 43, Issue 18, pp.
9094-9109, 2018.

8. Yoshida Y, Dzieminska E, Goetzendorf-Grabowski T. Amphibious Airplane for Underwater
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Observation — Conceptual Design. Journal of Aerospace Engineering (waiting for review)

International conferences:

1. Sakai H, Dzieminska E, Hayashi AK, Tamauchi Y. Flame Propagation and Initiation of
Detonation in a Two-Dimensional Annular Channel with Cylindrical Obstacles. The 6th
International Symposium on Energetic Materials and Their Applications (ISEM). November
2017, Sendai, Japan

2. Sato K, Dzieminska E, Hayashi AK, Tamauchi Y. Detonation initiation in annular chamber
with cylindrical obstacles. The 6th International Symposium on Energetic Materials and
Their Applications (ISEM). November 2017, Sendai, Japan

3. Tang X, Hayashi AK, Asahara M, Tsuboi N, Dzieminska E. Three-dimensional numerical
investigations of high pressure hydrogen jets with an AMR mesh technology. The 6th
International Symposium on Energetic Materials and Their Applications (ISEM). November
2017, Sendai, Japan

4. Yoshida Y, Dzieminska E, Goetzendorf-Grabowski T. Amphibian airplane for underwater
observation. 7th EASN Innovation in European Aeronautics, September 2017, Warsaw,
Poland

5. Tang X, Dzieminska E, Hayashi AK, Tsuboi N. Investigation of auto-ignition and DDT due
to the boundary layer interaction in a tube by adaptive mesh refinement. XXIII International
Symposium on Combustion Processes. September 2017, Rynia, Poland

6. Sato K, Dzieminska E, Hayashi AK, Tamauchi Y. Detonation in 3D annular chamber with
obstacles and water surface on one end. 26th International Colloquium on the Dynamics of
Explosions and Reactive Systems (ICDERS), August, 2017, Boston, USA

7. Sakai H, Dzieminska E, Hayashi AK, Tamauchi Y. Flame Propagation and Initiation of
Detonation in a Two-Dimensional Annular Channel With Cylindrical Obstacles. 26th
International Colloguium on the Dynamics of Explosions and Reactive Systems (ICDERS),
August, 2017, Boston, USA

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. XSt zE= R
2. AARFBIR S A

3. Tomasz Goetzendorf-Grabowski — Warsaw University of Technology
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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 (Applied. Math)
English for Science and Engineering (Graduate school)
Topics of Green Engineering 1

Introduction to Science and Technology

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

Numerical Analysis

Seminar in Mechanical Engineering

© © N o gk~ wDd PR

Application of Mechanical Engineering
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.)

My classes get a good response from students.

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, Lunchtime program meetings for EMI teaching.

(Off-campus)

Member of:

1 kS

2. BRBEY

3. The Combustion Institute
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4. AIAA

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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