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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.)

Autoignition caused by shock wave — boundary layer interaction
Deflagration-to-detonation transition dependence on roughness
Cylindrical obstacles in annular channel as an enhancement of detonation initiation

M w0 Do

Influence of obstacles on flame and detonation in oxyhydrogen mixtures in cuboidal

tank

5. Detonation and shock wave propagation in extremely confined channel in acetylene —
air mixtures

6. Reduced chemical reaction model for acetylene — air detonation

7. Stability and performance of seaplane for under water surface observation

(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
wave boundary layer interaction (SWBLI). Computationally obtained images are quite similar
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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.
Project with aircraft design is a new theme.

3. Research results for fiscal year 2016 (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. Autoignition caused by shock wave boundary layer interaction in reactive mixtures.
22nd International Shock Interaction Symposium (I1SIS)
2. Flame Propagation and Transition to Detonation in an Annular Channel with and
Without Obstacles. 54th Japanese Symposium on Combustion
3. The 36th International Symposium on Combustion:
a. Numerical analysis on Transition to Detonation by Interaction Between Shock
Waves and Boundary Layer
b. Numerical Simulation of Flame Propagation in Combustion Chamber with
Cylindrical Obstacles
c. Flame Propagation and Transition to Detonation in 2D Annular channel with
and without Obstacles
d. Study of Tube Surface Roughness Dependency on DDT
e. Experimental Study on Wall Roughness and Detonation Initiation
4. Detonation initiation dependence on roughness and obstacles. Final Detonation and
Airspace Workshop with professor A.K. Hayashi
5. Detonation in annular channel with cylindrical obstacles. CRUNCH CFD seminar

(invited speaker)

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. R AL
2. BARFBIIRA At

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 (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 g~ w DR

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. English content students are generally more open
to answer questions and discussion, and that is what | am trying to do with Japanese content
students (taught in English).

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 non-Japanese

professors

(Off-campus)

Member of:

1 ke

2. PRBE =

3. The Combustion Institute

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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BR—=Z M TRALTLEE N, 22 Clt AR A CEE - IEHAEE CIRAL TS ZE0,)

EHTREBRICB I D B ROMEIZ LY BHEBERICL VeI EWIEEO T (5

FHEH 40-50 FREET) NOKBND I L EWD TEEMIIR LT, [RIFFIZ, @288
TIHEVT T —A, &, U7V EDFEFEFES 50-92 £ TOREEHOEITEITSL SRR
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RN LT,

PHEFEAKRICBIT D ICHEAROMRICE VBN REE S L2, B EShoWwET
DHESETCFE D RRERC L 5 (B SRR & LT o) EREHS OBUEEH R 217 > 72,
ZORER, PHFESEITERIMREEE T 2 << 72Ol REEEIC L VR TE S
N BT < BB IR IR AL T Th 5 Z Lavrahi,

FROTREREROFEM KL MW T, S FEC OB 21T o 72, SRR LV /N
FED I RO EMERIZ LY R L7z & W O FlEGGRINZRET ML Y | JFE5 50 Bl L
DRy OB RFZENSFHETESERTOI BN E LA, BHITH LA TWHEO R
DIRFMET — 2 2 L<BERT L2 ERP LN o7,

4. RENMNMZEBT HELFE2R2PRIEE GLRIZ%E, SREEER S EcEx TioALTL
EEW, O, LR YA ERS EIFT—BEALRHVELEL, ZHCMA T EEW,)

FHAILFENIZE (v 7 27T 7 WF5ET) [ RERICR T 2 EuRE O]
FAMERIAZE CGROT KT, mERT) THEFREERIZE T 2 HITEA RO
FHASLFENIZE (BN RICE . B@aIroET) 8 ) O BRI S RIKDWFSE |
FAMEREAZE (EBRERERT, N RKXH) TEHILRERIZH Db E ORI
[E S AR Y 7 LB (2016 4210 A 17 B~11 7 18 A 1UHE R 2SR B AT JERT)
“Nuclear Physics, Compact Stars, and Compact Star Mergers 2016”

5. MBIEE (YL EREFRLOBALEZZAL TS, #HHEH LS OE I 0754
SR SHBED., 7203732 PRPBEEHERAR ENHV F L6 ZAUTME T ZEW,)

FH OFF ., Basic Physics, Electromagnetism, Thermodynamics, Cosmic Perspective,
Introduction to Quantum Mechanics, Engineering and Applied Sciences 2 (Materials and

Life Sciences (Physics)), Green Engineering Lab. 1, Cosmonuclear Science

i

6. BEEBHOHCOIEM (U LE-EABRERBICHONT, BET v /r— FORRECRER, HHE.
LR — MO AR R R OS2 T HCIME L. TR L7 AICHT R4 % OUWE LTS
WTERALTLEEL,)

M OFF

M OFERORINITTFHICET 2RO =2 — A&/ L, EaiEONEIZES
LDEMA~EZ D E, BEAHELZFEOTH XL, REBECITHEOEEL E
EDTEVT 7 varN—=R=EENTHELW, BENFIZOWTHMBEEZEDTHL D
Eoltlic, NEABRETHLWEDER DN ETH D00, B0 e E
FE <, HEROmWAEIZO W TIFEHRERBRO L RS BV, 4% bEERD T
HEDHTIT <,
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[Basic Physics]
A L7773 A (University Physics) 23EZAIS X LWOD T, 2/3 FREOFEAILE
BNEEHSICEMRL T2, 70, 7F A FPOREDITOWTHMEAM 9 £ 9120
DI Tee 74 XEVR— b2 ERE LTIHMEZIT o722 SICX Y ERSE I o T2
DT, WENZERER b & 0O TREBIZFHET 5,

[Electromagnetism]|

HHA L7 %A K (University Physics) 2NHHRAUCE LW T, A4 OHRE 3
Moty NEABRELTWDEDNE N> T-OT, RENIMOT 2 MG BTl 5
LR D,

[Thermodynamics |

EA L7773 A (University Physics) BRI LWO T, FAOHMRE G 5
Mmolz, 7217, TF A MONBEOREZNLRLLNOT, RIENIT FA FPOEHE L
a5,

[Cosmic Perspective]
ER TFHORF) ORGERT, BRPARTICATZFTE LI, TOIENIT, ik
WNEICET 274 X, 8, VLAR— M ElZ2@ L, TN E TITHATZWEL O Mz i
MT2HhzE250Tbb9 KoICLT,

[Introduction to Quantum Mechanics |
AiEMEA L7273 A b (University Physics) OHNBENRRE L TWBED DL H o T=
DT, AENIFH7=727 % A b (Electrodynamics) %ﬁﬂﬂ L7z, FTLWNVT 2 R0
LTk DT FEEROEET o R MEICEETE R0 o7, WENZFAED
VN»:ELTT#X%%uw®%®:ﬁﬁﬁé_k%@ﬁﬁéo

[Engineering and Applied Sciences 2]

BT AMOGER, BIEEEH L7277 % A2 b (University Physics) OWNAENRE L
TWBES RS oD T, SEIEH =727 % A+ (Electrodynamics) ZfEf L7z,
BLNTHFRRPEELP-T2L ) T, FEROAEIT o R R EICEETE R0 o
7oo WENEFAEDLNMTECTTF A MELRIO b DICEE T2 2 & biatT 5,

[Green Engineering Lab. 1]
NFEBIOEBEEKRFOHEE, EELoEHETHWEZT 3% A+ (University Physics) @
NRZH LI, avEa—H—FTeT7—= 7 AT A (Mastering Physics) %M
WTEERZIT o 72, sl OB XIS TE D L 912, 2EOELHABREZIT - 72,
Jﬂi?ﬁﬁ@%ﬁ%’@jﬁ% MoledD T, K0 DM EBNTS L TIT WEDRH D,
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[Cosmonuclear Science]

FHTOEMAEICET 5##%E, 7 ¥ A K (Principles of Stellar Evolution and
Nucleosynthesis) TILZEA MDD EALKIENEE TCOEMAIZOWTHEALER, Ta s
7 IV FIPYTHON Z T, ZRHICETOE LT, 7Tr7 T I 72250
TORFMMAARRE LD T, RIENIRFHE 7 &2 153 5.

7. BEBEWERUNDEE (FNEREFNOEE, FHERLEZD/ALTIES Y, 7 7 AL
BREOU—X L T T N—TF R ETOEI R ET,)

() &7 L
CFAL) HYLERIZERT RI B — A7 7 7 b U —HGEHE#EEE

8. HHEEMRIEE . Z DM (LRoEBICEENAVEERHIUTLEICE U TR LT EEW,)

ERIFEE S ROBR EEHNW - FENPOOA vy =Y -, MilkT A =X
TRy T T EKE, 2016 454 H 21 A

—RENT RS [TRFXE0L AT &=, ALV Fy—F8 L ¥ —
WEE#E, 2016 4F 11 A 19 H
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