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Trajectory visualization and amount of CO2 molecules inside
DPPC lipid bilayer with time

As can be seen from the results in the image, after 1 ns, several COz molecules begin to
successfully permeate into the DPPC lipid bilayer (cell membrane). By 10 ns, the
majority of COz molecules are already inside the cell membrane. After entering the cell
membrane, CO2 molecules tend to remain in that area and permeating back from the

cell membrane into the water area.
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Results(3/5)
NS solver: the case of the guided jet wave frequency

pressure waves
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2021 1%

e  Ryoichi Yoshimura, Kento Suzuki, Junshi Ito, Ryota Kikuchi, Aiko Yakeno, Shigeru

Obayashi: Large Eddy and Flight Simulations of a Clear Air Turbulence Event Over
Tokyo on 16 December 2014, Journal of Applied Meteorology and Climatology, 2022

e  Aiko Yakeno, Shigeru Obayashi: Propagation of stationary and traveling waves in a

leading-edge boundary layer of a swept wing, Physics of Fluids, Vol. 33 (9), pp. 094111,
2021

e Aiko Yakeno: Drag reduction and transient growth of a streak in a spanwise wall-
oscillatory turbulent channel flow, Physics of Fluids, Vol. 33 (6), pp. 065122, 2021

e Masahide Kuwata, Yoshiaki Abe, Shota Yokota, Taku Nonomura, Hideo Sawada, Aiko
Yakeno, Keisuke Asai, Shigeru Obayashi: Flow characteristics around extremely low

fineness-ratio circular cylinders, Physical Review Fluids, Vol. 6 (5), pp. 054704, 2021

2022 1]

e  Chiharu Inomata, Masahide Kuwata, Sho Yokota, Yoshiaki Abe, Hideo Sawada,

Shigeru Obayashi, Keisuke Asai, Taku Nonomura: Model position sensing method for

low fineness ratio models in a magnetic suspension and balance system, Review of
Scientific Instruments 94(2) 025102-025102 2023 4 2 H

¢ (Chenguang Lai, Liangkui Tan, Shigeru Obayashi: Aeroacoustic control mechanism on

near-wall-wing of Aero-train based on plasma jet, Physics of Fluids 35(2) 025122~
025122 2023 4 2 H

e  (Chenguang Lai, Shengji Zhu, Shuai Feng, Guangtao Zhai, Liangkui Tan, Shigeru
Obayashi: Flow characteristics and wake topology of two-seat convertibles, Physics of
Fluids 35(1) 015144-015144 2023 4F- 1 H

e Kazuya Seo, Hiroyuki Okuizumi, Yasufumi Konishi, Takuto Kobayashi, Hiroaki

Hasegawa, Shigeru Obayashi: Measurement of aerodynamic force and moment acting

on a javelin using a magnetic suspension and balance system, Scientific reports
13(391) 1-11 2023



e Shun Takahashi, Takayuki Nagata, Yusuke Mizuno, Taku Nonomura, Shigeru
Obayashi: Effect of particle arrangement and density on aerodynamic interference
between twin particles interacting with a plane shock wave, Physics of Fluids 34(11)
113301-113301 2022 4 11 A

o NEE BT MR TRICBITATCEZLY A, HABESFSFEJ1%E M CMD
Newsletter 68(November) 2022 4 11 A

e  Keiichi Shirasu, Masayoshi Mizutani, Naoki Takano, Hajime Yoshinaga, Tsuyoshi

Oguri, Ken ichi Ogawa, Tomonaga Okabe, Shigeru Obayashi: Lap-shear strength and

fracture behavior of CFRP/3D-printed titanium alloy adhesive joint prepared by hot-
press-aided co-bonding, International Journal of Adhesion and Adhesives 117 2022 4
9 H

e Hikaru Takami, Shigeru Obayashi: A Formulation of the Industrial Conceptual

Design Optimization Problem for Commercial Transport Airplanes, Aerospace 1-21
2022 - 6

¢ (Chenguang Lai, Liangkui Tan, Yujie Zhu, Shengji Zhu, Shigeru Obayashi:

Aeroacoustic characteristics of multi-directional wing under the wing-in-ground effect,
Physics of Fluids 34(6) 067112-067112 2022 4% 6 H

o JEDY B MBS EGAMS BELLYERTAEE A B U BB BRI BE T
HHFE, AARTAKIIHE 7203 41 161-166 2022 4F 6 H

e Ryoichi Yoshimura, Kento Suzuki, Junshi Ito, Ryota Kikuchi, Aiko Yakeno, and

Shigeru Obayashi. Large-eddy and flight simulations of a clear-air turbulence event

over Tokyo on 16 December 2014. Journal of Applied Meteorology and Climatology,
61(5):503 — 519, 2022

o Y ZEE, AR MR, B B W RE, KK K T 0 0 AR EIRIVERNT % 8
(b9 27 =%k, BART A X —E o 5%55E 5003) 163-169 2022 4E 5 A

e Takashi Misaka, Ryoichi Yoshimura, Shigeru Obayashi, Ryota Kikuchi, Large-Eddy
Simulation of Wake Vortices at Tokyo/Haneda International Airport, Journal of
Aircraft 1-13 2023 /-4 H 18 H




R. Yoshimura, J. Ito, P. A. Schittenhelm, K. Suzuki, A. Yakeno, S. Obayashi: Clear Air
Turbulence Resolved by Numerical Weather Prediction Model Validated by Onboard
and Virtual Flight Data, Geophysical Research Letters 50(12) 2023 4= 6 H 21 H

Shingo Hamada, Aiko Yakeno, Shigeru Obayashi: Drag reduction effect of distributed

roughness on the transitional flow state using direct numerical simulation,
International Journal of Heat and Fluid Flow 104 109230 2023 £ 12 A

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayvashi: Progress in
Turbulence X, accepted (published in 2024)

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Journal of Flow and
Energy, accepted (published in 2024)

E5E

E3|

KA R, Z3OFEE, NEE HE, 4 ek T — X EHLIRIEE R E R S 0T U X
W A —, STHIRR, 2021 4F 1 H %47

Shigeru Obayashi, Aiko Yakeno, Makoto Hirota, Yuki Ide, Naoko Tokugawa and
Hikaru Takami: Computational Laminar Flow Technology, 2021 Asia-Pacific

International Symposium on Aerospace Technology (APISAT), Plenary Speak,
November 15th, 2021

Yuta Inaba, Shugo Date, Hariansyah Muhammad Alfiyandy, Yoshiaki Abe, Koji
Shimoyama, Tomonaga Okabe, Shigeru Obayashi: Optimization of Structural Layout

for Composite Aircraft Wings, Eighteenth International Conference on Flow
Dynamics, 0S20-37, October 27th, 2021

Shingo Hamada, Aiko Yakeno, Sayaka Suzuki, Shigeru Obayashi, Bagus Nugroho:

Transition delay and drag reduction mechanism by designed surface roughness,
Eighteenth International Conference on Flow Dynamics, OS21-CRF-47, October 27th,
2021

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Mode




Decomposition Method for Extracting Characteristic Structures Related to the
Subsonic Jet Noise Generation, Eighteenth International Conference on Flow
Dynamics, 0S22-12, October 27th, 2021

Aiko Yakeno, Shigeru Obayashi: Traveling-wave propagation in the swept leading-

edge boundary layer at high Reynolds number, August 22-27, 2021

Shigeru Obayashi, Takashi Misaka, Aiko Yakeno, Ryota Kikuchi: Data Assimilation

for Engineering Design and Operation, 14th International Conference on

Evolutionary and Deterministic Methods for Design, Optimization and Control
(EUROGEN2021), Semi-plenary Lecture, June 29th, 2021

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Modal approach for

extracting flow structure related to the subsonic jet noise generation, ELyT workshop
2021, June 25th, 2021

Shigeru Obayashi, Takashi Misaka, Aiko Yakeno, Ryota Kikuchi: Digital-Twin Fluid
Engineering, The biennial International Conference on Cybernetics (CYBCONF2021),
Plenary Lecture, June 10th, 2021

N. Takano, Masayoshi Mizutani, K. Shirasu, H. Yoshinaga, T. Oguri, K. Ogawa, T.

Okabe, Shigeru Obayashi: Application of metal additive manufacturing to multi-

material adhesion with CFRP through porosity control, The International Conference
on Leading Edge Manufacturing/Materials & Processing (LEM&P 2023) 2023 4=

Hiroyuki Okuizumi, Rintaro Makino, Hideo Sawada, Yasufumi Konishi, Shigeru
Obayashi, Taku Nonomurav: Measurement of Aerodynamic Characteristics of Square
Cylinders with Low Fineness Ratio Using 1-m Magnetic Suspension and Balance
System, AIAA SciTech Forum 2023 202341 H 26 H

Ryoichi Yoshimura, Aiko Yakeno, Shigeru Obayashi: Global sensitivity explaining

atmospheric shear layer transition, 75th Annual Meeting of the Division of Fluid
Dynamics 2022411 H 21 H

Shingo Hamada, Aiko Yakeno, Shigeru Obayashi: DNS Study of Drag Reduction
Effect on Ultra-Fine Rough Surfaces, 75th Annual Meeting of the Division of Fluid
Dynamics 20224 11 A 21 H




Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Flow Structure
Extraction Related to the Noise Generation in A Subsonic Free Jet by Using Mode
Decomposition Methods, ELYT WORKSHOP 2022 2022411 H 16 H

Ryoichi Yoshimura, Aiko Yakeno, Benoit Pier, Frederic Alizard, Shigeru Obayashi:

Sensitivity Analysis to Investigate the Secondary Structure from Atmospheric Shear
Flow, ELYT WORKSHOP 2022 2022 411 A 16 H

Aiko Yakeno, Shingo Hamada, Sayaka Suzuki, Masanari  Hattori, Masayoshi
Mizutani, Yoshiaki Abe, Shigeru Obayashi: Transition Delay Effect of Ultra-Fine

Surface Roughness by Aircraft Paint or Film Processing, Nineteenth International
Conference on Flow Dynamics (ICFD2022) 2022 4F 11 H 10 A

D. Sasaki, K. Abe, H. Moriai, S. Takahashi, G. Yamada, S. Ogawa, K. Mori, Shigeru
Obayashi, Koji Shimoyama: Study on Heat Flux Prediction Method for Cartesian-

Mesh CFD Under Supersonic Flows, Nineteenth International Conference on Flow
Dynamics (ICFD2022) 2022 4~ 11 H 10 H

H. Yamashita, B. Kern, R. Iura, T. Ukai, T. Misaka, Shigeru. Obayashi: Sonic Boom
Variation of North Atlantic Supersonic Flight, Nineteenth International Conference
on Flow Dynamics (ICFD2022) 2022 4= 11 A 10 H

Y. Okada, T. Ishide, H. Izumi, A. Harada, Koji Shimoyama, Shigeru Obayash:
Numerical Analysis on the Flow Around a Flapping Wing, Nineteenth International
Conference on Flow Dynamics ICFD2022) 2022 4 11 5 10 H

Patrick Schittenhelm, Ryoichi Yoshimura, dJunshi Ito, Shigeru Obayashi:
Investigation on Aircraft Turbulence Using Large Eddy and Flight Simulations,
Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4= 11 10
H

Shun Takahashi, Takayuki Nagata, Yusuke Mizuno, Taku Nonomura, Shigeru
Obayashi: Influence of Particle Density and Relative Position on Aerodynamic
Interference Between Two Moving Particles Driven by Shock-Induced Flows,
Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4= 11 H 10
H

S. Asakura, H. Hasegawa, Shigeru Obayashi, K. Nakagawa: Improvement of

Aerodynamic Performance of Flying Object Clothed with Fabrics of Air Permeability
Flows, Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4=



117 10H

Ssiichiro Morizawa, R. Sakai, Ryota. Kikuchi, Shigeru Obayashi: Development Study

on an Air Transportation System with a Roadable Aircraft Among Remote Islands
and Major Cities Around Okinawa, Nineteenth International Conference on Flow
Dynamics (ICFD2022) 2022 4= 11 A 10 H

K. Tanaka, M. Kudo, Shigeru Obayashi: Development of Reduced Order Models for
Controlling Unsteady Thermocapillary Convection, Nineteenth International
Conference on Flow Dynamics (ICFD2022) 2022 4= 11 A 10 H

U. Kagawa, T. Arai, M. Hirano, H. Izumi, T. Ishide, Koji Shimoyama, Shigeru
Obayashi: Development of a Small Birdlike High-Performance Flying Robot,
Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4 11 H 10
H

Chenguang Lai, Liangkui Tan, Yujie Zhu, Shigeru Obayashi: Aeroacoustic

Generation and Propagation Characteristics of Annular-Wing Under WIG Effect,
Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4= 11 10
H

Kazuya Tajiri, Aiko Yakeno, Shahriar Alam, Shingo Hamada: Study of Shock Wave-

Particles Interaction, Nineteenth International Conference on Flow Dynamics
(ICFD2022) 2022 € 11 B 10 H

Ryoichi Yoshimura, Aiko Yakeno, Shigeru Obayashi, Benoit Pier, Frederic Alizard:

Atmospheric aircraft turbulence investigated by sensitivity analysis Nineteenth

International Conference on Flow Dynamics (ICFD2022) 2022 £ 11 B 10 H

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Modal approach
for extracting flow structure related to the subsonic jet noise generation, Nineteenth
International Conference on Flow Dynamics (ICFD2022) 2022 £ 11 B 10 H

Aiko Yakeno, Shingo Hamada, Masanari Hattori, Masayoshi Mizutani, Yoshiaki
Abe, Shigeru Obayashi: Transition delay effect of ultra-fine surface roughness by

aircraft paint or film processing, Nineteenth International Conference on Flow
Dynamics (ICFD2022) 2022 £ 11 B 10 H

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Modal Approach for

Extracting Flow Structure Related to the Subsonic Jet Noise Generation, Nineteenth




International Conference on Flow Dynamics (ICFD2022) 2022 4 11 H 9 H

Ryuichi Ishiai, Kazuya Seo, Daiya Tsudou, Ryuya Sakaue, Hiroyuki Okuizumi,
Yasufumi Konishi, Shigeru Obayashi, Shinichiro Ito, Masaki Hiratsuka:

Measurement of Aerodynamic Forces Acting on a Vibrating Javelin, Nineteenth
International Conference on Flow Dynamics (ICFD2022) 2022 4= 11 A 9 H

K. Fuchigami, Hiroyuki Okuizumi, Sho Yokota, Shigeru Obayashi, Taku Nonomura:
Effect of Reynolds Number on Critical Geometry of Magnetically Supported Cylinder
Body, Nineteenth International Conference on Flow Dynamics (ICFD2022) 2022 4 11
H9H

Hajime Kosada, Aiko Yakeno, Shigeru Obayashi: Feasibility Study of Ammonia

Fueled Supersonic Transportation, The Asia-Pacific International Symposium on
Aerospace Technology (APISAT2022) 2022 4= 10 H 13 H

Hajime Kosada, Aiko Yakeno, Shigeru Obayashi: Feasibility study of ammonia fuel
supersonic transportation, The 2022 Asia-Pacific International Symposium on
Aerospace Technology (APISAT) 2022 £ 10 A 11 H

Aiko Yakeno: Challenges for delaying transition to reduce airplane drag, US-Japan
workshop on bridging fluid mechanics and data science 2022 £ 9 A 6 H

Yoshiaki Abe, Shigeru Obayvashi: Digital Transformation of Aircraft Design with
Carbon Fiber Reinforced Plastics, 2nd US-Japan Workshop on Data-Driven Fluid
Dynamics 202249 H 6 H

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Flow structure

analysis related to the acoustic wave generation in subsonic free jet using dynamic
mode decomposition, 15th World Congress on Computational Mechanics (WCCM-XV)
and 8th Asian Pacific Congress on Computational Mechanics (APCOM-VIII) 2022 &
8H2H

Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi: Flow Structure

Analysis Related to the Acoustic Wave Generation in Subsonic Free Jet Using
Dynamic Mode Decomposition, WCCM-APCOM 2022(15th World Congress on
Computation Mechanics & 8th Asian Pacific Congress on Computation Mechanics)
202247 H 31 H

Ryoichi Yoshimura, Aiko Yakeno, Junshi Ito, Shigeru Obayashi: Direct Global




Stability of Atmospheric Shear Flow That Causes Aircraft Turbulence, Twelfth
International Symposium on Turbulence and Shear Flow Phenomena (TSFP12)
20227 H 21 H

e  Ryoichi Yoshimura, Aiko Yakeno, Junshi Ito, Shigeru Obayashi,:Direct global stability

for atmospheric shear flow inducing aircraft turbulence, 12th International
Symposium on Turbulence and Shear Flow Phenomena (TSFP12), 2022 4= 7 H 19 H

e Shingo Hamada, Aiko Yakeno, Shigeru Obayashi, Ultra-fine roughness effect on

transition delay using direct numerical simulation, 12th International Symposium on
Turbulence and Shear Flow Phenomena (TSFP12), 2022 47 H 19 H

e Aiko Yakeno: Direct global sensitivity approach for atmospheric shear flow that
causes aircraft turbulence, ELyT workshop, 2022 % 6 H 9 H

e Aiko Yakeno: Trials for friction drag reduction focusing on quasi-coherent flow
structures around object surfaces, Mini-workshop of IFS_TU and PME_NTHU 2023
6 H30H

e Shota Morita, Aiko Yakeno, Christophe Bogey, Shigeru Obayashi, Flow Sensitivity

Analysis for the Feedback Loop Phenomenon of Subsonic Jet Noise Generation, iTi
conference on turbulence 2023 2023 4~ 7 H 22 H

e Atsuhito Kawabata, Aiko Yakeno, Shigeru Obayashi, Reproduction of unsteady

observation data by optimization of turbulence model parameters using data
assimilation, Turbulence, Heat and Mass Transfer 10 2023 £ 9 H 13 H

e  Aiko Yakeno, Challenges of flow control for drag reduction around high-speed vehicles
(long ver.), UW-IFS Workshop 2023 49 H 20 H

e  Aiko Yakeno, Challenges of flow control for drag reduction around high-speed vehicles,
AOS Workshop: Session-A @Smith Room in Suzzallo Library, UW 2023 %= 9 H 21 H

e Ryoichi Yoshimura, Junshi Ito, P. A. Schittenhelm, Kento Suzuki, Aiko Yakeno,

Shigeru Obayashi, Clear Air Turbulence Resolved by Numerical Weather Prediction
Model Validated by Onboard and Virtual Flight Data, Federal Aviation
Administration (FAA), The Aerospace Human Factors Research Division (AHFRD),
New and Emerging Aviation Technologies (NEAT) series 2023 4% 10 /] 31 H #4569




S. Morita, A. Yakeno, C. Bogey, S. Obayashi, Clarification of Flow Structures Related

to Jet Noise Generation Using Mode Analysis and High-Precision Jet Flow Simulation,
Twentieth International Conference on Flow Dynamics, 2023 4~ 11 A 8 H

D. Sasaki, K. Miyata, S. Ogawa, K. Mori, K. Abe, S. Yoshinaga, H. Moriai, S.
Takahashi, A. Yakeno, S. Obayashi, Study on Heat Flux Prediction Method for
Cartesian-Mesh CFD under Supersonic Flows, Twentieth International Conference
on Flow Dynamics, 2023 4 11 H 7 H

K. Tajiri, S. G. Viyyapu, A. Yakeno, Study of Shock Wave-Particles Interaction,
Twentieth International Conference on Flow Dynamics, 2023 4% 11 H 7 H

K. Kaneko, A. Oyama, A. Yakeno, Riblet Surface Effect on Viscous Drag in the
Laminar, Transitional, and Turbulent Flow, Twentieth International Conference on
Flow Dynamics, 2023 /11 A 7 H

Kento Kaneko, Akira Oyama, Aiko Yakeno, Shingo Hamada, Mach Number Effect on
the Drag Reducing Performance of the Riblet in the Transition and Turbulent Flow,
ATAA SCITECH 2024 Forum 20244~ 1 A 4 H

Sayaka Suzuki, Aiko Yakeno, Yasufumi Konishi, N. Tokugawa, Makoto Hirota,
Hikaru Takami, Shigeru Obayashi, Experimental Validation of the Suppression of
Crossflow Instability by Sinusoidal Roughness Elements, AIAA SCITECH 2024
Forum 202441 H 4 H

Yuji Mori, Aiko Yakeno, Shigeru Obayashi, Effects of Surface Roughness and Free-
stream Turbulence on Transition in Swept-Wing Boundary Layer, AIAA SCITECH
2024 Forum 202441 H 4 H

Takuto Ogawa, Kengo Asada, Aiko Yakeno, Kozo Fujii, Revisiting Burst Drive
Conditions of DBD Plasma Actuator for Airfoil Flow Control, AIAA SCITECH 2024
Forum 2024 41 H 4 H

Aiko Yakeno, Current wind tunnel activities in the Aerospace Fluid Engineering Lab,
IFS Tohoku University, Magnetic Suspension Balance Systems Forum 2024 43 H 6
A HHEY
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Patrick Schittenhelm, The 19th International Conference on Flow Dynamics
(ICFD2022) [Best Presentation Award] %% # (2022411 A 10 H)
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1. WIEDORE BEE (WHEoERE BN, BARNRAFEZENTIZIW)

L1 WHEOHE R L HAY

Natural convection boundary layer is ubiquitous in a vast variety of industrial and geophysical
applications. Existing studies show that the turbulence development of the natural convection boundary
layer is different from the canonical forced flows. The near-wall streaks and the strong Reynolds shear
that are commonly seen in the forced flows are not observed in the natural convection flows in the
existing literature. Following our earlier investigations, in this study we use the direct numerical
simulation to show that the near-wall shear grows with the Rayleigh number as the flow continue to
develop, and the streaky structures are recovered at sufficiently large Rayleigh numbers. This indicates
that the existing literature for turbulent natural convection boundary layers are just not turbulent enough

in the sense of von Karman.

1.2 WFFEHIRIN O fifk B AR

The present study aims to determine the existence of the so-called ‘ultimate’ regime for turbulent
natural convection flow, and, if it exists, to understand how the turbulent flow transitions to the ultimate
turbulent regime as well as the turbulent structures in the ultimate regime. This information is crucial to
accurately predict the heat transfer characteristics in large scale industrial and geophysical applications.

We aim to examine the turbulence development in both air and water.

2. WFZERCRONE CERIFFEOSHEIEE DERIC OV TRANCSER L T 7ZE W)
2.1 H LN FEO RS
Using a massively parallelised incompressible Navier—Stokes solver with Buossinesq approximation,
we have employed our direct numerical simulation with over a billion structured finite volume grids in a

rectangular computational domain. This is so-far the highest Rayleigh number DNS dataset for natural



convection boundary layers. With detailed statistics provided by DNS, we are able to analyse turbulent

mechanisms and structures, as well as to develop essential models for turbulent NCBL flows.

2.2 B LWBSROFY]

Our studies reveal that turbulence is sustained differently in the natural convection flow due to its
unique structure and development. At relatively low Rayleigh number, the near-wall turbulence is
mainly sustained by the turbulence generated in the outer free-shear layer (plume-like region). In this
regime, the near-wall shear and turbulence are weak, and the flow is found to be driven by the outer
free-shear plume. Most existing literature belongs to this weakly turbulent regime. At sufficiently high
Rayleigh number, the near-wall turbulence is sustained by the near-wall shear, rather than the outer
plume. In this regime, the flow has a scaling similar to the GL theory in which the heat transfer

increases slowly towards its asymptotic value.

3. WFHERAEOEERCREL
Using the massive scale fully resolved DNS for air flow, we have established a buoyancy-modified
model for the mean velocity profile, a turbulence structure model for high Rayleigh number convection
in the ultimate turbulent regime, and the world’s first direct evidence of the ultimate regime. These
achievements are reflected by a series of 3 joint publications in the Journal of Fluid Mechanics (JFM),
and one of these papers is selected to be featured in JFM Focus on Fluids for being 1 of the 12 most
significant JFM articles in 2023. This project also resulted in two Int’l conference presentations in 2023

— one of which was an invited keynote.

4. FLHLAROBHE

Our studies show mechanistic evidence of the existence of a second turbulent regime using a
temporally developing framework with Oberbeck—Buossinesq (OB) conditions for natural convection
in air. In future study, we will continue to explore the turbulence development in water flows (Pr=4~7)
and the transition mechanism towards the ultimate turbulence regime. Additionally, many modern
applications of natural convection flows operate in a regime at a large temperature difference where the
fluid properties vary significantly and the classical assumption of Oberbeck—Boussinesq is not valid.
Although the flow behavior is similar, the transition to ultimate regime is generally thought to be affected
by multiple factors: e.g., spatial gradients in spatially developing flows, the background stratification,
and non-Buossinesq effects. Our ongoing work aims to examine if the conclusions drawn from the
temporal framework with OB condition can be applied to the spatially developing flow with NOB
conditions. We believe the OB effects, as well as the spatial gradient effect, can be further analyzed to
offer valuable insights into flow control strategies in real-world applications with continuing HPC

support.
5. WFERCR Y A b CGRE 2 BRI OB E D5EE, WIEIS 2 HRERHEFL L TF S W)
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Dynamics, The 23rd International Symposium on Advanced Fluid Information (AFI-2023),
2023/11/06-08, Sendai
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Endothelial Cell Migration and Morphology under different values of Oscillatory Shear
Stress (OSI) in a flow chamber, H AW ES 5 33 BIAAAS AT 0T 4 TiliHE,
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Hanif Saifurrahman, Best Presentation Award for Young Researcher, Twentieth

International Conference on Flow Dynamics, 2023/11/06-08, Sendai
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1.1 OBz EHD
IMENAIRIEE DA RITH 5% & & <, T ORIBICITMAENAKE <BS5 T 5. LaL, BEfFo CFD
FIECTITATLER A B T3 RURFR I 2 K 7R R 4 B U R IR ~ I - L vy, iR BRI B
T HEFHRT T U A5 T OIITE T BIORER Z ffT T 2 BN H Y, EDT=HITi
CFD O TR & FHEREFE & WO R bR 7 R T H2HENH L. & 2 TR T, 1
B ARTERAEB & CFD HTHE DT 22588 L-EE S EH Ry N U — 7 2R L,
R & 72 DREFEIC L DMIEHEER v NV — 27 O E B Y. BET L3y hU—
7 BB S U, ZivE TR ~E B T TIEEE BT o CTE 7= CFD s i 5%
TTo5E2120, ERARMVRy 7 ZRIEICHET L L1285,
—fRAIZ DL T — 2 EKMRT 7a—FTH Y, L0 EWTFHREE & v 8A MEE AT
HI-DIIIKRBUE T — 2ty NEBETLILERH L EWHIMERHD. L, EFEH
%650 CFD X, EXRBNRE D K 5 MRS W TRE LIZICRRREETH D Z &
MWL, LT2i> T, KO ZEN»OERIS, FEAT =52y Mgy 257290 CFD ©
ToODNRAT T IPRHATHD.

1.2 WFZEHITETIN O fefs B AR
FREOBE AR T D72, AWFETIIIREFE BT & CFD A S W7o 7 — 2 e
DIeDDT L—AWU— 7 H4RET 5. KEEL, TRIShZiny;z CFD Of#isG& L
THEHT D oA EZRFT 5720, A¥> RK7r L CFD &£ DLA>7Y> k CFD®
IRMEREZ, MIEREE 3 IRITIRIIGOBLED D T 5.

2. WHERCRONE GRFEFTEDH A IXE DERIC OV TRMNCFER LTS ZEW)
2.1 HFEFFROER



AW CIXRERIRNE Z AV, EEFER Y NT—7 ZMETH. LEER-T, EERICE
RELS CHUS S - BEERKER G 2 AV, MWK %2 3R CICFEE T 5. Eiis
OHEEEIIRAI KR E TR TH 5.
2.2 ElEFE L CFD 2l LR T — X E 7 L — 2T —7

AT CFE LimiREFE x v b —27 2V, BERKENR - ZEER - SHEARO GO
HEEITo72. FEHICHODTOWARNWESH LWT —Zty b & LT, ABEREERT —Z X
— A T¥ 7% Cancer Imaging Archive &V 54 Offgil CT Wi 2 Huf5F L, KEVWRO FEIR
EHE LT, Xy MU — I XV HEE SIHEY - [E135% CFD OFIiGE e LTEA L
TBROME Y K LR OIUR, A& SN D& BEFFE0 CFD & i L7z,
TRIE SN X D RNHEE 2l 7= CFD T, BEfFD CFD & ki L CRHER MBI O
PN/ NSWEA A S, EPRICE S F ToM R LERFZEL S L-. BEfF CFD
% Grand Truth & L7z & & DY) “Fia%E (MSE) 2R L7c L 24, BEFEHEEDHRT
1£0.166 TH-7=H DN, FEFE L CFD OfMAGHE TiX 8.76 X108 £ T T L7z.

3. WFIEBAEDERCIRDL

WEFE L CFD ##lAaabEb 2T, TNETORME YT THLHFET -4y ME
AR & Al T & D ATREMED R EAv7o. AMFERE RILEB P22 b ICENFSICB N TRE S
N, S DICENFS CIITREE OB N o1, X 5ICEBFEIC L 2 AR H
EFIECBET 2R OBGIZ D22 o 7.

4. F L EAH%OBE
ZIVE CIEBEBIE S e KETRRA O BRI T - 7= CFD &Ik — Nt o/ 7 —
vy F 7 E LTRETETMCLY, BEE TRASGERZ H DT 280 2% Lz, K
FRTIES HICREET UVBED 2D OEE T — G T 5o DT L— LU — 7 ZHEEEL,
RELE T VIS L D IRIRARNT 2 N2 Z L N ARE & 7r o 72, SRR &2 vy, JIEAT ¢
T AT IS TIRAFE ST D 12,000 A D MRI B SOWTHET 2D, UA F7 7 A
AT, TERFENT & RS DA 1T 5 .
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H. Anzai, K. Shibata, G. Li, H. Wang, K. Yanagisawa, S. Sugiyama: Development of a Flow
Field Estimation Method based on Cerebrovascular Images: Stabilization and Speedup of

CFD Data Acquisitiion for Training Datasets, Twentieth International Conference on Flow



Dynamics, The 23rd International Symposium on Advanced Fluid Information (AFI-2023),
2023/11/06-08, Sendai

Hitomi Anzai: Synthetic database of arterial network and its variability, 19th

Interdisciplinary Cerebrovasucular Symposium, 2023/08/17-19, Switzerland

Keito Yanagisawa: Development of a pipeline for blood flow high-speed analysis using deep
learning techniques, Tohoku University — Ecole Centrale Lyon — INSA Lyon , 2023/12/13-

14, France

ERZs - s

T4 EREZEMIE T 4 — T T — = 7 & O T BB ) AT O W SRR e N BT
HHE5E (Study on Initial Condition Setting Using Deep Learning for Computational Fluid
Dynamics), 42HFnfsf

LEFIRT, AAE—RE, KHE, 2R BHERE % T 4+ —7 7 —=0 JOEKRIZ L 51l
ITENRERRAT D mEnd b FHEOBI%E, 5 62 B H AAKE TH%a K4 2023, 2023/05/18-20, 4l
)=

VAN, FAEE, HAW—RE, SeWF, KEE : 3 WonliimHE Ry T — 7 HBED =D
DNN—F ¥ VIR E = L— g UHERORAR, HILKRE: - e aR Yy —27 v a v/
“u 7F A, 2023/05/10, {liE

5.2 T fth (FfiF. ZH., v Aa IR, %)
2V MR, R O, MA Yy U—, KHE R, Bk W, B AR, il E-8 i
HEE G RS M RGHEE TR O 1 7T A BiREE 7462925 5 (F#fE 2020-033293),
HFEH 2020/2/28, %EkH 2024/3/29
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1. OB E BEE BeoBRe BN, BEEMZEEZENTIZIWN)

1.1 WD =L BRY
EERE - RAEPEVER A T O EEME S T EZRET 2720121, KREL 2 DOREER
. HI, B TMEIOZREZERNED O Rl B OB N BRI ET 5 2 L Th D, #l
ZERERAEAMEI DO~ N Y 7 ABIEDORE TH 2 =R % URHIRIL A & AELH & OLEEUGIC
L0, BV BEEMEERBLT A0, 2 b O/MAE DEIZR> TATH 1000 FELL Eo
MERIRTE SN TS, Liedo T, EBREZRET 2 5B F R~ — X O BRI 0 B 5
WEABTHD. B, HTEORE B d @0 TR CIXBLG 022/ - REFE R 7 —
APRKRELS R, BELEBOBRREMPIEFICHETCHL L THDH. Z0kHig, 4
BOFEBROFEE & 72 D BUEFH E OB N LERAI R TH DN, ZGE D T OZEKE X
Jis & BPEFNIE ORIy BlER ) & TIIZERIAY - FERI A 7 — AR KR EL@T-->TEBY, ZhET
H—OEFHE TR L 2HBIINEECH > 7=, ABFZETIE, o FEI R EOHA LR 7
A= DY 2 lb—a b Nl A — VORI ZHEH R TEE AR L, 42
BESTRBIOES T T Ly ROMWEE ST L_ANE A Y AT — )Vl E-> THETE 5
(VT Rr—NyIalb—F—] ZRFETDHE LI, BETEEOFRE A &/
B E FHMEIOZ BEMEBHERZITO) 22 HIE LTS,

1.2 WFZEHAIN O ik B iR
Jif- Al — b« R _R—ZADEMEHE L LT, FfERE —FHHEE%E L2 GRRM (Global



2.

3.

4.

5.

Reaction Route Mapping method) 7/V =2 U X A%z flAEDOED Z LKV, Bl LI
DIEME/R TRV —2 BFT D FE 2T 5. KT R/LF—3 MD 5HRICBT 5
FOGHIE THW B, b0 22 G E 0 FMEHZ B W THIELT 2 Z LN ATRE L 72 5.
AKFELEZ S FEOHBHIRERTRF RICENT L. 2R E2HMELT5E /) ~—0FD
WG 2 2 S8, BMBHARHE & OBIEAZ 2T 5.

AV A — )L OFAEFHA & LT, MD ki L Otk 78 /)5 (DPD) EZdE#E L= 2
2 b—va U PEOERBEEERTH. 2T, DPD BT 2L Ar— LB LW
DPD K- DI BEAEH /ST A —Z OB Z I 5.

MR EDONE EERFZEOBEAITTDERICOVTRINCTCR L T ZEW)

MD ¥R =alb—vailioT, BEEDFMEIZHKRT 58 /) ~— 0 FDORIZEE
B, BVmERE LU 2T L2, ZOME, T/ ~—0hF+EINBRERICKE
IRRCBEN IR N — T, BRI DWW TR /) v — R EL R DI OMAER K E KT Lz,
RN D U o FHSSE 2 i+ % Z 21k » T, ZoBEREZHMEIC L.

MD ¥R 2 b—va VBT L28FTET /VE 7 LV—T125%E L, DPD R & L CHAHE
Z1To7-. DPD KL OHGL L, bbb EOREOFR % DPD K1 & L CHE
TONEEZDH LT, BLEUSIZED X D BN H D% Lic. ZORER, UGS
53 2 EeEOMGUE S E LA R E BT L2 L 2Pb T L.

WF5E BAZ D RIR L

BERE S TR (AR U8R 2RI 5E / ~— T OS2 2L E, BYmERE
F OB & OB A SN TE 2. £/, DPD YR 2 b—3 3 20T, HE
~ORBERZWF LN L, 20X IS WOFEE Y IZHEITL TN D,

ERRIREL IDE S|

BUOSET W EFAIAATS MD ik DPD EAZEHEE L, JR A7 —inb A A — W
LEEME R G T ORI EZFHRE T 2 Fik2 il - @REA L. SO FBEIFEEICRB N T
X, =R UBIEEMERT 2E /) v~ — 0T ORI ZE(EHE, BREFERS K O E~
DA BN L7z, DPDIEICEIT DAL LIV 2T U, 246 SOl fE ~ D5 8 2 5F
fliL7z. Atk BIICZEHEEEE 2S00 TR RICARFIEZEA L, ke
ZH ST LTV,

WHIERR U A b CR5 2 BILIEOHE OSEIE, #IEl5 70 GREFEGE L TF S W)
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1. Yinbo Zhao, Gota Kikugawa, Keiichi Shirasu, Yoshiaki Kawagoe, and Tomonaga
Okabe, Constructing and characterizing various multi-component crosslinked epoxy
resins based on molecular dynamics simulations with a curing reaction model, Polymer,
Vol. 297, 126817 (2024).
2. Yinbo Zhao, Gota Kikugawa, Zhengming Huang, and Yan Li, Length effect of short



base resin on thermomechanical properties of crosslinked epoxy resin via molecular
dynamics simulation, International Journal of Heat and Mass Transfer, Vol. 225, 125400
(2024).

EERFS

1. Gota Kikugawa, Integrated Molecular Simulation for Thermophysical Properties of
Crosslinked Polymers, 10th US-Japan dJoint Seminar on Nanoscale Transport
Phenomena, San Diego, USA, (2023).

2. Kaiwen Li, Gota Kikugawa, Investigation of the structural and thermophysical
properties of crosslinked polymers using DPD simulations at various levels of
coarse-graining, The 33rd International Symposium on Transport Phenomena,
Kumamoto, Japan, (2023).

ENES
1. Li Kaiwen, %)l 2K, 2255 MBI DPD & 3 2 L—3 3 2B Mk L ~r
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R EPRBEE (B 2T kL —) TR, FHIICTE 27 =2 ISV T, BAERHNE
ML WMIRHEN 2R T 20BN H D, Z 0 MEE) & i oz EEl - Bk Go
) TEAUX, MR IRIAREIORHN, HERHET A L DRITFTDH LN TE D, AR
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1.2 WFEHIRIN O &H& B AR

BEOEHRy NT—7 "2 =B L, BERBIY I 21— 3 Ui - T, Z0O0E)
&, WEBHBSR, RO WNIBBEBIRLFHET 2, £/, Me YT —2fifi T
GRS 2T 5, FHIIT — 21T S < PR EHEE FiE O 24 M AR,

2. WIERCRDOINE
2.1 b L —Y —ISE & WIS R RS O H#EE
ARHFZE T, FATHRIIROH U Ir BB TOKDENZET ML L, HENOBYRET 1
BRAEMNT LTz, AR L—H—0E (REAKNTEH) Z2H\WHZ & T, EAShTKESA
DI B E 52 DAADREBMEME T HZ LN TE, IHIZ, REMITMZ., il
DETNINT A =L OEEGAEEZE L, FEEEOTMAIT 72, 207, 72X b
BALE (RML) #EE2HWT, BF AT A—F ORHeEMEZHEE LT,

F7o, AP L —Y—TFT XA FNOFER LIBEDOHIETHWO LY b L ——SE ORI 2 1

BEDED LT, FHREKICB T 2 E, RN, ROVEREmREICHE W TR 03
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AHFFETIE, BB LOWE N L—H—TF X "7 — X MO OS2 HeE 3 2 ik a5
Ralb—ya RO GEELTZ, BB LOWE FL——Iib& 2155729, OpenFOAM %
HWTHMEy I 2 —varaElle, ERBLEEL I 2LV —FT25720,
GeoChemFoam Z HIWTHEID A > 2 ZER L, B2 LA )V ZEITE T /KO %
BRI —#HOY I ab—varaefty, HARETFT—Z2zINELE, BEML—Y—T X
h 7 —# 2B L TiL, snappyHexMesh Z i L T2 v o &4 L, SIMPLE %% FH\\C
TEF A RO Tz, FAEIINZ, A D T —lak R Y VW 3—"TdH 5 scalarTransportFoam %
W, RHRIEBOFRERICESSBE L —F—I0& 2/, ZhboDvIab—ra itk
D, BBELOEE L —H—7 — & & H O iE B 0 O HEE T IEDNEENICREES v, K
EEMRT D LM TET,

3. WL B EE DRI
BIRF A C, OpenFOAM # HWT R L —H—REZ TG T 5 Z LITIIL TV D, FL—H%—
JEEITHME R E— 7 XA SN0, BV T —ABHFEAEL TND, IROAT » 7 & LT,
BYREY I 2 L—Ya Vv EEETHTETH D,

4. FLOLABOBRE
AL, HNERBRIIC BT A A 2 HANOWKREN 2 Bl L, BEHERmIARRE) - WE
BEh - BBEE EX b5 2 L2 EME LTWD, AFEBIMTIC, ko R Ry hU—2
ERWEREI VI 2 b—Yarv b, "NRa YT — 2N L5 &2 EOFM 21T - 72,
BN —Y— DB EHOWTCRBOREMEZHEE L, ETANRTA—FOREFIMELZE L2
Pl A SR LT, BEY I ab—va il BB XOWE N L——F —Z ) DK
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WRDOAT » 7T TiE, BEBIOWE b —V—8&T — X & L, OS2 ET 5
TETH D, TD%, #EINZEEZ PH T TH OO A & 4 5, S
NAFERIZLL T DEY Th 5,
1. HMRWAETLICEBNT, By I 2L—ya v TN L—Y—F 2 N EERTSH 2
IRV, WXy P NORKOREEEHET HTODEERT -2 B3G50 5,
ZOT =2 EAREFERICGHA S5 2 LT, MEORBREER#ELTE, ZOMIXET
NTERSNTZREBE —ET 53T TH D, RICVEE ML —F 8B &2 2 & T,
TR R SR EAHEE L, WO 0% EMICHEE 35 2 LS AREL 70 D,
2. HHERWH AR Y =728V TE, AL OWE L ——FT R MZESWTHEE X
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Marco Fuchs, Anna Suzuki, Togo Hasumi, Philipp Blum: Investigating rough single-

fracture permeabilities with persistent homology, Solid Earth, 15(3), (2024) 353-365.
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Estimation of Fracture Network Structures Using Heat and Solute Tracers: M. Qiao,K.

Goto,J. Maes,A. Patsoukis Dimou,J. Miyanaga,A. Suzuki, Twentieth International

Conference on Flow Dynamics, (2023).

Topological Data Analysis for Estimation of Rock Fracture Structure: T. Hasumi, Y. Imoto,d.

Miyanaga,T. Uda,A. Suzuki, Twentieth International Conference on Flow Dynamics,

(2023).

Toward Estimation of Aperture of Complex Fracture Network from Tracer Responses: J.

Miyanaga,K. Goto,A. Suzuki,A. Patsoukis Dimou,J. M. Minto: Twentieth International

Conference on Flow Dynamics, (2023).

3D Printed Fracture Networks for Investigation of Fracture Deformation under Stress
[A. Patsoukis Dimou,Q. Lei,N. Watanabe,A. Suzuki: Twentieth International

Conference on Flow Dynamics, (2023).

Accuracy Considerations Concerning 3D Printed Fracture Models: M. Krohn,A. Suzuki]

Twentieth International Conference on Flow Dynamics, (2023).
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1. WEO RS BEE (WHEOE R L B, BANZRAEZENTIZSWY)

1.1 OBz EHD
SHEOPUROME & FFHL L CREMERCNES & 55t L= 28 2 AW, Bdiiko
ERSTR L OVRENC R U CRAET S IREIEE T OBEN 25, ZnETHLEIE
M EROWTERBRORATIHAEKE TITON TR, XA FIAT 4 v 7 AZHS LD
Rinotz. 2o, FlZIETHEHKIUIER T 2 L LT, IREBRE 1IN 57— 2%,
W, IREIEGFIXE T 952, HEEHUIIEMLCLE S F—ANE LA LT, WHOEHE
ML TED DI D 0Tz, ZHAUTK LAWFE TIRET 2 2 UEMIZ, P & Rtk
WOBEIZLY, B - EMORE & RIS ALUEM OWIROZEME & Filk OFmIEIC K E
R LR, ZHICKY, WREMEHL & IRENEE O WE 2 KBRS 5 2 & &2 HiET.
HARM2 B L Ui, X< B - SRS X0 A U 2 REMEHLO 10%F2E O, 52
RIETAUZ L0 A L D MBSO 5%REE OB TH 5.

1.2 WFFEHIRIN O Fofé B AR

INETOMEIZELY, EFROHMEBEIIRER TE 2 RELAELNTNDTZD, K
TR T, T O 2 EIR ARG IS 3 2 72 OB & 72 5, () IEGTRJEIR B O g,
(b)ficiti 72 25 FLEM O3 E 515 - 5RFH T IEOENL, & BET.

2. BFFERCRONE

2.1 HEFEFFROE R
BAL K P TRAB A FE T ST+ D iR (R — 3 — a3 v B o — &« ARELBMR R - (KBRS
JEI) %98 U AT IR A 1T 5 2 & T, L0 R EiLBEEOER A BT



2.2 1E< Bt - FTETRNOEAE S I 2 b—3 3 U BRI HS < BREURIRUR B o fi7 B

TR IR B AR AEYT 2 7 & ANSYS FLUENT % f\WCAiTo 7=, iR CHVV -4
FEOHEIZ R & 20 mm, JiEAL7 AR S 40 mm, §E 650 mm T 5. RO RIFAED ik
MOmDOHFIALE & Uiz, A TIE, (D 4 mMETEES 3 mm ORIKEE L7
O, ORULEATHEZIES 3 mm OLAEM L LIEb O, O2HAHE L. Ay
2 INEEIRE L, /A vy aP A XE 0.0 mm & L7z, ELIEE T /Lix LES(Large Eddy
Simulation) & L, A MMLEE L LT FW-H(Ffowes Williams and Hawkings)E 7 /L % H\ N Tl
ENDHFEERDTZ. A4 LAT v 7150.0002s, FHEFFNIT s & L, TIEOFAEILA
FER Ui g2 5% T 72 LSS 6 L C(x, , 2) = (20 mm, 200 mm, O)DOAZE & L7z, FHFEEE x 7
612 600 mm, y JFIAIZ 200 mm, z J5[EIZ 200 mm & L, HEAHEAYD 200 mm OALE (2 fFEE
Bl L7z, WAL 20-40 m/s D—RRIRIRA S A 52, WMEEICIES —VEZ 0 &3 5+E
NERGME G272, ZHEMTENEOFEBRO I AT 2 & CHlE LTZ. T OFEEMRED
BRI 25048 J< S & (Briel & Kjar 11, Type 4206) Catll L 7= ALUE M OF2E:%51E
HEDMEE W, 2T XY, ZAEM BIROBUINERIZ K DIRE) - FEFEE CTIImHH
TETWRWD, ZHEMDBIRNGICE 2 5 EBLENIC K2R AT OEMIZHONTITHEL
TETWVWHEHDLEEZDND.

B 1 ICEEOEEERTRE R 279, X1 ORGIEEREL, ftEhid g EeR L TR0, it
L dB KL e Lz, K1 LY, ZAEMEROZRORTEREEDSE, 135Hz O FEHIPEOR
DRERAELTWDEZ ERNDbD. —J, AEO—ME2 LA EM L LB AIEFENNEL 2
0, FEAET D EEEDOTRNE OJERE S 220Hz FREE £ T LA T2 2 LR TE, WEDHE
BRAER EFIE LW ERNbnode. Tk b, ZHEMEFERT IS 2 &2
X0 GO RIIRY THDE EEZLND.

X 2 \ZHEAL T A O EALE D rms ED =2 > # — X% m 3. (a)l3AFEE 2 THIREE, (b)ld—
WEZIEM EE LS AOMEERL TS, K2 k0, ZIEMEE LGS, #E0
FBRE R & FRRIC AR BT 2 EABII/ NS <, BIICBRVEELEB 4243 5500
FHETHLOE otz —F, RTHNREEL L72BA XN E TOEL OMIETH ST
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Fig. 1 Estimated sound pressure level. Fig. 2 Estimated streamwise velocity fluctuation.
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Fayza Yulia

Pertamina University Assistant Prof.

1. WgEDOBEM L BIE
L1 WO R E B
The research aims to employ molecular dynamic (MD) simulation methods to visually
represent the permeation process of Carbon Dioxide (CO2) molecules across
microalgae's lipid membranes. This approach allows for a detailed exploration of the
interaction dynamics between CO2 and lipid membranes, offering insights that may not

be readily achievable through experimental techniques

1.2 WFZEHIFN O HAE
The study seeks to achieve three main objectives:
a) Showcase Mechanism and Dynamics of CO2 Permeation
It can provide a detailed temporal evolution of interactions between CO2 molecules and
lipid membranes. By tracking the trajectory of CO2 molecules, it helps in understanding
how changes in molecular orientation and configuration affect permeation.
b) Partially Quantitative Insights into Gas Penetration
By using the trajectory data to calculate the number of CO2 molecules penetrating the
membrane over time. Analyzing these data will help quantify the rate of penetration
under different conditions.
¢) Analysis of Properties Related to Gas Permeation
The properties evaluated include density, free energy profile, and structural changes in
area of DPPC (Dipalmitoylphosphatidylcholine) lipids. RDF analysis is also carried out
to examine the distribution of molecules around a reference CO2 molecule, which

provides insights into the local molecular environment and interaction potentials, and



finally, transport properties which include permeability and diffusion coefficient are also

analyzed.

2. WMERROAE QERIFEOHEITE DERICOVTRINIEER LT ZI W)
2.1 Significance of the Joint Research
The collaborative effort between Tohoku University and Pertamina University in
simulating CO2 permeation through microalgae lipid membranes brings together
expertise from both institutions, leveraging molecular dynamics simulations as well as
experimental knowledges to gain insights into the permeation mechanisms and dynamics
of CO2 at a molecular level. This collaboration allows for an exchange of knowledge and

techniques, enhancing the overall quality and scope of the research.

2.2 Elucidation of new phenomena

Through our simulations, we have elucidated several new phenomena regarding CO2

permeation:

e It was revealed that the primary energy barrier for CO2 permeation is located at the
interface between the water region and the lipid region, composed of large and charged
atoms such as phosphate and nitrogen.

e We found that variations in temperature (300, 310, and 320 K) do not significantly
affect the transport properties of CO2 molecules through the DPPC lipid bilayer,

indicating a stable permeation process under different thermal conditions.

These findings contribute to a deeper understanding of the molecular mechanisms
governing CO2 permeation through lipid membranes, which is crucial for designing

efficient bio-based materials for CO2 capture and utilization.

3. WHIE BEEDEERIRIL
In this project, an analysis of the permeation process of CO2 molecules through the cell
membrane of microalgae, modeled with DPPC (Dipalmitoylphosphatidylcholine) molecules,
was conducted using molecular dynamics simulations. Currently, we have able to obtain
following results :

1. COz2 molecules are shown to be capable of permeating into the DPPC lipid bilayer.
From the density profile and free energy profile, it is revealed that the primary
energy barrier for CO2 permeation is in the interface between the water region and
the lipid region, which consists of large and charged atoms such as phosphate and
Nitrogen. This result is in agreement with previous works related to the current
project.

2. We measured the quantitative transport properties of the CO2 molecules by
calculating the diffusion coefficient and permeability. The molecular dynamics

simulation results show that the diffusion coefficient of CO2 molecules through the



DPPC lipid bilayer ranges from 1.81 to 2.69 x 105 cm?/s, with a permeability of 0.17
to 0.22. This result is within acceptable deviation compared to previous relevant
experimental or numerical works conducted by other researchers.

3. We are interested in the effects of environmental factors on CO2 permeation
characteristics. So far, we have conducted simulations with temperature variations
of 300, 310, and 320 K. Based on the diffusion coefficient and permeability results,
there is no significant effect of temperature changes within the range of 300 to 320

K on the transport properties of CO2 molecules through the DPPC lipid bilayer.

4. FLOHLEAROMPE

There is ample room for further development of this research. To obtain more accurate
results, the author suggests using a longer duration for equilibration and data collection. To
add novelty to this research, an analysis of CO2 selectivity against other molecules
commonly found in flue gases, such as 02, SOx, and NOx, can be conducted.

The main challenge to this project so far is to gain access to an accessible and reliable high-
performance computing cluster (supercomputer). So far, we are using a supercomputer
facility at the Institute of Fluid Science, Tohoku University. Unfortunately, the high amount
of users using the facility and system migration this year has hindered our progress. We are
currently trying to obtain access to several HPC facilities within our reach, including
installing our own HPC in the faculty of engineering, Universitas Indonesia. We are also
considering incorporating machine learning technology into our work in order to obtain more

data in a shorter amount of time.
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F. Yulia, F. P. Nasution, T. Mabuchi, Nasruddin, “Permeability of CO2 Gases through
DPPC Lipid Membranes using Molecular Dynamics Simulation”, 20th International
Conference on Flow Dynamics ICFD2023), Sendai, Japan, November 6-8 (2023).
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BHR S ESR T 2 STV, BB ORIESS T MEt O RLE 2 K Okk 4 72 CEETH
L. DD, ThETEHRFEEZRWCTRET / AT VBT 2R/ HRE ST D
M, FOHTHEFIo T OIER) 2 BT 5 FikTdH 2 53 78717 (Molecular Dynamics,
MD)iE% FHWT, TRk r D fE I &2 37 2R JEAE R ITI T CE TV D, BRIICI,
MD % A= BUEATIC L - TR T/ ST AOZREMEICET 25808 2k Tl S
TWo., Z0Officy, MD ¥ 2 b—va & M5 Z & T, Lennard-Jones Wi DZEK M 5
72 58 _RICR DT T ANT L, FREIEEAOEANC L0 ZERE R Z LRGN
oTWD. LinL, KVBRECED, Koy FHOERIEN SR D ZRITCRD S HE T /S
T NSO FETEMERI O BT LI STV,

ZZTAMZETIE, MD ¥R a2l —yailkoT, AKSFRICEZNLRDL [ ET /A
TNVEVER LT 9 2C, FEiEHAIZEAN LIZBROZ OWNE OIS 17 v Y v DZER 34 DRE
zATV, RICE R DB OWTED R TF AT —NVDAN=ZALEWHLNITDHT & x
i) &9 5.

1.2 WFZEHIREIN O etk B AR

BRLAMMNOERDREF ) NI NADERKY S 2 b— g U&7V, FRICRmiEER o %E
WZHEBL, EDISNAAANRED X DT D 0EEERMICH HNCT 5.
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FHRTEPER O F L T T N DGR~ DL DZEM A7l L 72 =T, 204+ A
F—=NDAN=ALNERSDNCT B0, T/ XTIV EERT DERDTOIST v Vv
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INETOMD ¥R 2 b— g YZ2AWEND, FifiT ) T AOTRA~KIE T 5
TEMERIOFBEE, xRN OHLMC L. S, E2FE0 TN REICBIT D0
INT U ABRNT LIRS R, RETEEANL T 2 ST VO & IR A L &/ 5 M
ERT 22 &nbhrole. 5%I1F, FEEHAIEMRICIB W TRERODIREZAF T 20220 T
DRGERLETH 5.
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[1] Takuma Hori, Gota Kikugawa, “Effect of Surfactant on Surface Energy of
Nanobubble Composed of Nitrogen Gas”, 20th International Conference on Flow
Dynamics, Sendai (2023).
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B LR AETERR DI K > T AR B O BEEITFE A ML T v, ERNIMIIBNT
BWRELCRZ ED TS, T E TOMFRICEWT, MREIEE & /&% B o BEME N % < i
HINTWDH, HMIlUEhRE, MikHg:, HEEOIRIE - EEOM TRZER A, — L kE R
B0, FNODOHAEEHOFEMIZA LN E o TRV, AIFZETIE, mMEEEE LT
I A5 1 0D J I PR EE DRI 5 & A BN O BN AE & et 512, BUEDRIARNT & Al J25k 4 52
M9 5. £, TNAOEMETHZ LT, MiERE & MEREBEOREEIZOWTHLNIT 5
e AR BEREE TS,

1.2 WFZEHIFN O HAE

AHFFEHIE D FAL BIRITIRD 2 > Th D, OKRER =R & B ATEIROALE DN R 72 5 b i
B RINR SR 2 B U T BB B A ARAT 1 & 5 REVIRSP D TR D3 2 0 SN 0 i B B L K
FRE. WILEEBREEHEE T 2 IRBFIEDB T 2 BB RN 8 RFHE S 415 FUR O fif
B

2. WFEREONE GLRFEOLEAIFZEOERIC OV THRIIITELR LT ZEW)
AWFFETIE, MERBOBET O] &2 - 100 - THITIEORMENL 2 BAIZ, BUERIA )%
FEMT & HINESEER, BTN OMAICEDMRT T a—F % & 5. MAFFHEBEOMIE 7 L —
T NE T DEAEFRNT AN & R 2 A A b, TOv YR REFAT 5. LUFICE
L 72 FENFIZ OV CRET.



2.1 KBRS ORI DTN O MRS LIE T RO fig B

RENRIZBINRIEL 72 & OFEBR g8 RIE B DL RN TH Y, ZOIIE - HER I BIRICAE S
DIEDENOMATDMBERREREELZRFTL VDL EEZLND. KEBIRPIT IS
IX=DDORENG 725 ZRETHDIN, EANDDOK 0.5~2.0% T EFNO>EHRLRN 2 DL
ROWCRFFTHD. R THDHEEL, KEBNRAZBECKBIRE 22 & 2 5IET HEIE 2 @m0
ZERFMBNTWS., AR TIE, ZRFpLHOGMOERD 5 FEO LRIk L CTHHE
WARIRNT 21TV, TR O &I T 5 2 & TRERPAELENOMATENREIC S 2 5 B L~
2. R ELEBORRIZETOET NV CHRU T, BIOEHAEIT Model T 78 4.20 cm2,
Model BOiat, BOap 7’ 1.84 cm2, Model BlLr, Blrn, BINL 7Y 1.60 cm2 T 2. Fffji (i
MrIZBGR IR~ 7 b =7 (Fluent 17.2, ANSYS, USA) % T 7 L& £ gt
2TV, AELEBNOMGPFEOZLAZZ AN & 725 4 B LUBOHERBRIZOWTELREIT
STz,

MATIIHERT A =2 D—> T 5 R R AWIE ) (TAWSS) 0454 % (@I R" 7.
ZRFFET IV Model T &l LT, “RFAFET /L Model BO 5L B1 Ti, TAWSS 78k
R OWFIBICB T EFA L TWDZ N5, ZHUTKEINRS OB O EB g = 5 Fp
TR TERLU T E/NS L, IHEERKEL R0 TWEZERFREZ I HND.
TERAL R AAT 5 728, KEWRF 2B (115 72 Fi oA 8o TAWSS 2 L, B
BaitsE Lz (K0b). KEv, KERFLUSMIE CELERREGTHETLRITYH, FK
W2t L CHifE B 03 % €7 /L (Model BOia: 35 & O B1nw) TiE, KEINRF %350 TAWSS
DIRNZ ERbhD. Fiz, FRICR LT ETARICE DT 257 LM TIEBH D E A AEIhr
B4 5E7 /L (Model Blir) 1F & TAWSS 2@ 2 &30 Tz,

TAWSS 78 E 03> 72 R F DT /L Model Blrr 3 & T8 BOap TiZ, EMUIROHEERZ F L
DS RENARFB O3 CHEZE LT 528, TAWSS 2MEWD D E T /L Model T 5 X O BOat,
BInL CIEBER OB ER S NSRBI S (RIFER) . —RFO Model T (2B T $
WEROIRNDNBEE SN D Z &b, TR HREOHE RN EF LB B2 5. I
kL, RIS LT ETFAAICEAT2ET L (Bl B LN B0wp) TiE, Z ORI
DSRENNRTFBH 056 CTRLE S CEMNROEE DML L, KEARFPIG TR E <IN 25
7o DI MR OB E AL A E <, FER & L THAMIS IO EFIZORR > TnD EZx 65,

2.2 MEFZRREEHES DT —# UL TFIE

MMt & AR O W E 2 A il 9~ 5 A8 rE 1L, AR OTEE MR O 72 DI & BE N
AT HEEREETHY, TORFIEL2 OMERBEFETHZENTONTND. Fhx
XM RE E OB R A AR D5k L LT, T—# R X D MEHEIEOHEE k%
BELTVD., ZRETOHELY, BEAICIER LIz EROAMICHE Dl A XEE AT
PEFEFHAIT — 212 LTI/ A AR K E WVIE EHEE SN 72 BBAR O EHE A8 K FHE S h
DT LN ot AFFRTIE, FRAREAEAGHE SN DK ZH SN L, ZOMIESN
EERETDHZLEAME L.

L A RIZBIT % SNR BRE W EHEEREN/ NS L2 D, ZTOZELoBmh HHE
KOBEIE 2 5Bk E L TR TER L (KITERK).

AP = B, + Bpe FSNR ¢y



ZIT, APIIHEEME EEEDZE, B, fo, BIXT7 4 v T 4 U TICE S TEEDLRETHD.
T4 T 4 TICHWEA SNR OEIZEIT HAP IZXT L, fEXORRITEMIC—EL, £
72 SNR DA #iH vy SNR=80 DfEIZx LT H R B/ —FH LTz, — 5T,
SNR=15 Tl & EEEOHEERAZEAP IZE N H-T-. 2D &b, RDITL &k
DM 2 R TE 22, AP OZALDO K E WK SNR OREIC L TIE T 4 v T 4 > Z I
3% SNR DIEEZEZ DR EDTRPMLETHD Z ERbhoTz.
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1. WHEO By E AR
1.1 WFEDE R E A
Since the emergence of polymer coating by cold spray, significant improvements have been made
regarding the increase of the deposition efficiency as well as the improvement of the interfacial
adhesion strength. However, these successes were achieved using “try and fail” experiments, and little
is known about the deposition mechanisms or the state in which the polymer particle should be before
spraying and/or impacting the substrate. This research aims to clarify the optimum spray conditions

for successful coating for perfluoroalkoxy alkane (PFA) cold spray.

1.2 WSRO s H AR
In this study, computational Fluid Dynamics (CFD) were carried out using ANSYS/
FLUENT 19.0. The setup was designed according to the experiments performed by Sulen
et al. (2022) to elucidate the particle thermomechanical behavior during flight.

2. WFZERRRONE

This collaborative research enables the multiphysics approaches toward the
understanding of the successful bonding in the cold spay. Results have been obtained
under the spray conditions (0.5 MPa, 773 K) (see Figure 1). It appears that the polymer
particles reach their melting temperature during their flight. Further investigation is
needed to clarify whether the temperature increase influences the particle

microstructure during the flight time of 0.4 ms.
Based on the obtained simulation results, a new system is designed for the

understanding of polymer particle deposition mechanism. This new system allows



spraying UHMWPE particles under the two conditions: (i) keeping the particles under
glassy state (temperature below 163 K) in the feed stock, and (ii) particle reaching its
melting point upon the impact. Thus, low temperature nitrogen gas is used to cool the
feedstock particles and accelerate the particles at the particle inlet, while air is used as
the mainstream gas. In order to increase the particle temperature from 163 K to 403 K,
several strategies are foreseen: (i) increasing the nozzle length, or (ii) decreasing the
particle size. Based on the CFD simulations, the optimal particle size for UHMWPE

particles was found to be around 25 um instead of the 45-63 pm currently used (see

Figure 2).
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Figure 1: Evolution of the PFA particle temperature during its flight under the spray
conditions (0.5 MPa, 773 K).
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Figure 2: Evolution of the UHMWPE particle temperature as a function of the particle size
under the spray conditions (0.4 MPa, 773 K) using a 240 mm long nozzle and low

temperature nitrogen gas at the particle inlet.

3. WFFE HEEDERARI
According to this research, several parameters have been identified as primordial for

manufacturing polymer coating by cold spray process:

Substrate Roughness should be in agreement with the particle size



Powder should be below its glass transition temperature (glassy polymer) in the
feedstock

Particle temperature should be above its melting temperature before impact

4. FLOHLEARORHE

Identification of the evolution of the microstructure of PFA powder during the cold
spray process has been carried out. Based on the results, it has been established that the
substrate roughness and addition of nano-alumina particles play an important role in the
coating formation and adhesion. It appears that the thermal state of the powder in the
feedstock and at the impact also plays an important role in the coating formation by
minimizing the viscoelastic energy of the powder and maximizing the particle plastic
deformation. Therefore, the polymer particles should be at their glass state, which is lower
than the gas temperature and reach their melting point just before the impact.

According to these results, a new model was designed for spraying UHMWPE whose
glass transition temperature is well below room temperature. Numerical results appear to
be promising and further experiments will be conducted for the validation of the numerical

model.
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Fig. 1 Prediction of flame-holding boundary and combustion flow fields with Otomo model
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Fig. 2 Profiles of mass fraction of species and temperature in the recirculation region (£ = 0.2 cm)
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Fig. 3 Comparisons of flame-holding boundary with effects of fuel and oxidizer jet velocities
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Fig. 4 Comparisons of combustion flow fields under the momentum flux ratio of 4.0
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HEINBZ D LG TE S, AHED BRI,
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Numerical study of anisotropic diffusion in Turing patterns based on Finsler
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Helical vortices appear in a number of devices which possess rotating wings such as
helicopter rotors, wind rotors, ship propellers and turbine impellers. The nonlinear
evolution of a helical vortex disturbed by a long-wave instability mode is studied by
direct numerical simulation. The three-dimensional Navier-Stokes equations for an
incompressible flow are solved using highly accurate numerical techniques assuming
that the helical vortex extends periodically. Two values of the pitch are considered:
L/R=0.2 and 0.3. The wavenumber of the long-wave instability mode is set to k = 1/2 and
3/2 at which the growth rate is maximal. The Reynolds number based on the circulation
of the helical vortex is Re = 3925.

It is found that the evolution and the topology of the resulting vortices depend crucially
on the pitch I/R at the nonlinear stage. In both cases, the helical vortex deforms
significantly, which is followed by vortex reconnection. When /R = 0.3, a vortex ring is
detached from the helical vortex after the vortex reconnection (figure 1, left). As a result,
the pitch of the helical vortex is doubled. A vortex ring is also created after the vortex
reconnection when L/R =0.2; however, it is linked with the remaining helical vortex after
the first reconnection (figure 1, right). This linkage imposes a topological constraint on
the vortex motion forcing strong interaction between vortex tubes. As a result, many thin
vortex tubes emerge around the vortex rings and the deformed vortex; finally, the flow

becomes turbulent as it is dominated by small-scale structures.
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Fig. 1 Vortical structures after vortex reconnection. (Left) L/R = 0.3, (right) L/R = 0.2.
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2.3 Aeroacoustic Noise Generation in Jet-Wing Interaction under the Wing-in-Ground Effect

To focus on the Jet-wing interaction aeroacoustics noise, the three dimensions compressible flow
with clean wing of NACA4412 and engine jet is considered. We first conducted mesh independence
study with four cases with different mesh scheme, where the casel is the one calculated by the
strategy proposed in this paper. Additionally, we validated this mesh scheme with different Reynolds
number cases. The results indicate that this mesh scheme can accurately predict sound pressure.

Table 1 Mesh independence study with different mesh scheme

Casel Case2 Case3 Case4
Gridnumber 159 96 48 35
(million)
RMS of pressure 2.3X 104 2.4X 104 2.5X 104 2.9X 104
(Baseline) (4%) (8%) (26%)
Frequency 0.652 0.642 0.642 0.53

The monitoring points are arranged on the semi-circle with radius of R=8C centered at the
trailing edge to record the sound pressure with little effect of hydrodynamic pressure. The data
indicate that the tonal components of the noise in the far field are primarily composed of frequencies
0.64 and 0.44. The far-field noise exhibits significant directivity, with the sound pressure in the 120°

direction being much greater than in other directions.

<10
—(R=8C,8=00)

(b) —(R=8C,0=90)

(R=8C,6=180)

(@)

[N
o

N

Amplitude spectrum density

o
o

Fig. 3 (a) directivity of sound pressure (frequency is 0.64); (b) Frequency spectrum of sound

pressure in far field.

To figure out why the tonal components propagating upstream are more pronounced than those
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propagating downstream, the wavelet transform on a 100*30 measurement points array in the near
field are performed. By this way we successfully identifys the sound source spatially and temporally.
[t was also found that the main sound sources are distributed in the separation vortex region above
the wing and at the exit of the ground effect channel. The detailed mechanisms of noise generation
and propagation are currently under study

AmpituGe of reg=0.64 at Tme Indox 305

Fig. 4 (a)Wavelet coefficient amplitude of pressure with frequency 0.64; (b) vortex structure with

Q=1.

3. WF7E R AR DAL
EPRPLINER TH Y . PEDFEIZ L72d > TR Z T2,

4. FLDHEAROPE
Ranque-Hilsch iRV 7 v 7 AF 2 —T DT 3L X —730E A 51 = X L OMHIZB W TIE, =xb
XN R ETORRE T O AT 52 L 2R L, DREEIRDEIRIC L > TRES D 2 L%
FR LTz, ARIZTRNNT—0HEA I =X L OFMEMH L, thoRIZBIT 2L —5HE
AR = AL EDRERZHALNTT S,
ROy DHEOKBICAIT EHEHEY I 2 L—y g VIFRIZE W TR, =y VB RAET D
2SR DEEERHE LA LN T D2 N TET, 5%ITT7 4 by FORBEREDHIEIZEK
DZENERE LIRS 528, SOIZEDOFMRAN=ALEMRAT 52 ERRETH L,
M 2R LR O EAEMIC K0 AT D2 ERE OB X 2 L—3 3 UIFFEIZRB
TlE, EERMOELTIE G X ORAET 222588 OB EEZ A O NI TH 2 LN TE T,
SRITZENEREFERA T = X L ORI & 2 OIRRSRETH 5,

5. WIZEAR Y A b %5 2 MILAIBEOHE OLEE, #IRIS0 bREFHEFE L T SW)
5.1 “Fifrim L « FRER FEERTEGD)

FiERE (BRELZETD)

EE

EERF=

Natsumi Hirao, Makoto Hirota, Yuji Hattori, “Evaluation of Noise Generated from

— 171 —



Turbulent Boundary Layer on a Flat Plate Using Direct Numerical Simulation,” 20th
International Conference on Flow Dynamics, 2023.

Taihei Yamamoto, Yuji Hattori, “Relation between Turbulence in Swirling Flow in a
Cylindrical Pipe and The Ranque-Hilsch Effect,” 20th International Conference on Flow
Dynamics, 2023.

ENZER - FRER%

WA, IRE# =], Ranque-Hilsch R/VT v 7 AF 2 —TIZAE U B & = VX — 5B
B OBENE, A AR FaFa 2022,

WESIRE V5, IREBER ], 72 a A o MEIZ K 2 EEE R E BRY & 3 2 R EaE il - JTIRFREL
DEEDONR, 5 36 RIBUEFIA ) F2 KT T A, 2022,

R RS, B B, IRES B E], ERJE D A bR AT A E OBESEREY I 2 L —
3 N K DT FIEORE, B AWK FaFa 2023.

IWAZR, IRE#H ], MEENREREAUCA L5 5 X & Ranque-Hilsch 228 0 B, 0 A
WHLF R T8 R RZ, 2023.

5.2 Tl (FFiF, ZE, v A IREK, H)
2023 4E 1 H 12 H, % 36 BIEEFRIESIFY RO 0 DEFEFHEET, B (73
A v MEIZ X D ZEIEE R E B & T 2R REL : IIRBEOLBOZE ] (AWK

)

— 172 —



£ (1)
a7 MR RS E

AR 2 GRO7APR22
il — AT
iRl 2022.4~2024.3
R w2 [mis

2024 £ 7 H 29 HiZH

AR 1 K D ELIRE T /L DO BRSE & ELIHIE O HifiE >

]

o bL—3 3 U

It

AR =
WAL KRB FF e =
Golsa Tabe Jamaat, Ayapilla Aditya Sai Pranith, #l1 K#
WAL KPR FPeE#E Fr7eE D3, D1, M1

1. BRI E BEE (WO RE BRY, BEAMRBEELZENTIZEWN)
1.1 WFEDE R E B
Bt 7 E 2B E T VORBIICHT A7 AT A TIXINETIC b H o7y, ED% 13
WFE 2PV D b DO Th o7, ERET VOREIEE DS DZRD L H L Kbk
72T U v bbbl Off5E(Gamahara and Hattori, Phys. Rev. Fluids, 2017) A3 {5t
HTHD, ZDim3L D FWCI (Field Weighted Citation Impact) 1% 6.67 (2022 4 2 H HifE)
ThHY, BT Lo Z ORI T HHEHEDE S Z R LTV 5,

AR ZORRE o0 F & LT, ERFRRERHEINRET LVERET 20D TH D,
ZAUS XY BUEGRAR D FOFIAFEHZ IR 25 Z LA TE 5, LERGORFBHIICHA
TEL L9 RnE, O X MEAl L, B Z R CE 2720, AREED KIER FiC
HERTE 5, 61T, MbFE 72 & O EEIC X 2 ELIRHIENE OB IX, HoHe0 et
IE R E~DEZ <, BT E O E L, FHEBMERBFTEE L4 T RE
W7 TH %,

1.2 fFZEHIN O B AT
(1) =a—INFy NU—7 (T4 —TTFT—=v T %ET) 72 EOBBFEIC LY ELRET
VORI EAT O, BEELIRO LES T O 72D OFLIRET VZ BT 5, Fio, FH - AU
DEGREA~D IS D T2 D BIHRRLEELE D LES T O 72 D OEIE T V&2 BRI T 5, S HIZMH
FOREFLFREDOIBH UL DO 7= 8, L FEH T ¥ a A > MEICESHBNEDRREZ1T 9,
(2) WARFENT D2 ITEMEFHHE 2 A N EORBEIC L VIS FUL T OBIRZ LT T LV & LTE
BT b2 Lickvithbivd, LoLaenb, GLRET VORBEIZET L OBHRRpAL O FEE

— 173 —



IIRIF L TR Y . FRERELIRET MITFE LR, bivbiui, £V LWELE T L OB%
(TR EE 2 VDR 21T TR Y, 2 E TIZEE B LOET LV OBZE BRI A
BECHDH Z & %&/R L7 (Gamahara, Hattori, 2017), AWFRIE Z A2 E S, #E o
FERIIEDSNTHET V2 L CERILT 2 LFRRRIC, B s v 28l Iar—v
3 NIFIET D HEEMNLT D,

(3) Héhk® OIS HE A OILRIZ LY . HITIZ 72 > TEIRAFE~DIS AT 2 TE =23, il
WET VOB ~OISMITHAMCE DR == R TH D, AFRIZ, ZNET
AN DE 2 DR SEHICIRON TWEELKET VEBZ D (=ANEE2B25) BT T
NEREL, SOICHIEA~DICHZEBT 550 THSH, ZNETIZRWEBEOET VIZ X
VRS AR B S, SLIRBUEMAT OFRIBRYZE(RIZ D723 D & & BT, HOHH 2 BT
HEET 2R T 5 2 LN TE D,

2. R ONE
2.1 EEIR OB I L DEEET Y 7

AT T, AEUE & T 2 B R B S R DR % 5 1 DIRIROBIEY I 2 L —ra vk
1TV, ZOHAERN 72 52 F 0 & B O FTREPEIC DWW Gl L7, BB RO & LT
RESRCUELE R E DRSS B, EROBMITE < ORBBERRK - BEEOIEERES:
DOHEFRIZOe N D, L, EBHROKRMEY I 2 —yaicB b R&E e LT, &
Hax bpRFFERICELSBRDIGEDRH DL ENET LD, RESOUHEDAUL— I I D
REIZHY ., THEEERMEY I 21— a XV HRTAZDICREFITNEN Ry —
NOFINE TG T HMER DD, ZO X D BB EN R Z 50T 5 EL TR E LT & P
NELOEMEY R 2 b— a2 UIMTOIRTE N, RRSCHRED TRV WG % B
V3al—va IV ERTLILIETETCRLT, A%OREKMEREDN AR
TWDIRMICH D, fHEI A FEHET 5720, LROKMEY 2 =L —y a3 TI/hAr—
NOHNICET V252 CHEEITH) 7—V 2T 41— I ab—v g (LES) BNALATh
NTE7, LES THWONDET VOMRRIIHA T, BELHEOREERZWLT 22 L1
RERBEL 72> TN D, & T, ARWFSETIIEBEE 2 W Clg Sl IC 1 % LES 07
DOET VR EIT o7, WRFEETNE G2 DB, ANCKH Loz L v B
INATT— VDN OFEBELEFRSED 2 LICL > TRERDOET VL VRO BWET LAME
JRCEDHZ LamR LT, £io, FEHOMBETHW LRI, LES O3EiH 2 R Ell
EEDLEIBRTRENCH LTI AT 4 25X HEMA D Z EICKVFHAENRENLTESLZ
EER L, 20 BUER RO L ELD T2 I 5 2 DHIRE R/NRICI 2 5 Z E N T,
BT NVOREER EIZORR 5 B2 05, 20 OREITHRERLIEO LES Ot HIEE M |,
K OV GE D FEER) 72 5D FVDOBFRIZ D723 D EEZTWD,

— 174 —



z
(fREFHM)

3 y
B4 1 : SRECFEEIZIS T DB wx (@) 7 « /L~ DNS, (b))t 5E &7 v & vz LES

3. WHJE HAE DR
HEPRDUINER TH Y . FEDFEN L7y > THER 2T 72,

4. FLHLABOBE

R ELIE OB I L B ELRET V) 7BV T, BEEES 2 21— a DT —4 I
FHESWTHEZE L7 LES © SGS IGHET AN, 77V AV T AN TRVEREZRTZ L 4
BTz, FERICZOET ML D LES TiX, =3 F—lgik & EfEICKBLT 57201 v
TAEEZEBML CFEIEEETANLIWREZRTZ LGN L, 2T b ORERITK
JEELITR O LES OFtEREE M E. K ORI O 7255 TIN5 D TH D,

5. WFFERCR Y A b X 2 [P O#HE DAL, HIEI ) GHEFHEFTL L TR I W)
5.1 Fifiam X+ FRFER BERTESL)

FINHEE (BREEED)

Aditya Sai Pranith Ayapilla, Yuji Hattori, “A data-driven approach to model enstrophy
transfers in large eddy simulation of forced two-dimensional turbulence,” Physics of
Fluids, 35 (2023) 75116.

Golsa Tabe Jamaat, Yuji Hattori, “A priori assessment of nonlocal data-driven wall
modeling in large eddy simulation,” Physics of Fluids 35 (2023) 55117.

D. Nishiyama, Y. Hattori, “Turbulence modeling of stratified turbulence using a
constrained artificial neural network,” Phys. Fluids 36 (2024) 055131.

HE

EFRZF=

G. Tabe Jamaat, Y. Hattori, “Searching for a Wall Model in LES using a Data-Driven
Approach,” Nineteenth International Conference on Flow Dynamics, 2022.

Aditya Sai Pranith Ayapilla, Yuji Hattori, “Stable a posteriori LES of forced

two-dimensional turbulence using shallow artificial neural networks,” 75th Annual

— 175 —



Meeting of the Division of Fluid Dynamics, 2022.

Golsa Tabe Jamaat, Yuji Hattori, “A data-driven approach using CNN for wall modeling
in Large Eddy Simulation,” 75th Annual Meeting of the Division of Fluid Dynamics,
2022.

Aditya Sai Pranith Ayapilla, Yuji Hattori, “Quasi-Steady State of a Hub Vortex Under
Multi-Polar Strain Induced by Satellite Vortices,” 20th International Conference on Flow
Dynamics, 2023.

Golsa Tabe Jamaat, Yuji Hattori, “Investigating a Non-local Data-Driven Approach for
Wall Modeling in Large Eddy Simulation,” 20th International Conference on Flow
Dynamics, 2023.

Golsa Tabe Jamaat, Yuji Hattori, “Numerical investigation of wall modeling for LES
using convolutional neural network,” 76th Annual Meeting of the Division of Fluid
Dynamics, 2023.

Aditya Sai Pranith Ayapilla, Yuji Hattori, “Quasi-steady state of hub vortex under
multi-polar strain caused by three satellite vortices,” 76th Annual Meeting of the
Division of Fluid Dynamics, 2023.

ENF¥R - IR

Golsa Tabe Jamaat, IRES# ], LES (2817 5 F v X/VELR O T — Z BREhEE £ 7 /L, HAR
A N e 2022.

Aditya Sai Pranith Ayapilla, IREF#E, N L==—F /x> 8T —7 2 H L7258 2 koo
TLICRIT 2D LES OF7 U A VS & 7THRAT U A V45T, BARESIFSES 2022,
NEBARE, AR, /M BT D AL R OB I 2 L —a
H AT )24 2022.

FE K, REHE, DEAMDRIERARZEND DNS (2 X588 - IR, % 36 [
BUETRIET)F 2 R Y D A, 2022,

AN BRE, IR ], S/ R d 0T 2D ERE MEELDT S SUE O BEmIR LI L H I, & 36
[EHAETRAAR )52 R Y T L, 2022

Aditya Sai Pranith Ayapilla, Yuji Hattori, Quasi-Steady State of a Hub Vortex Under
Multi-Polar Strain, H AR I)1F2F23, 2023

Golsa Tabe Jamaat, IR# =, Assessment of a nonlocal data-driven approach for wall
modeling in LES, 2023 £/ AIMR-IFS-ISM & [RffF7E4s, 2023

5.2 T O (RFF, ZH, v A3 IRE, F)

— 176 —



£ (1)
a7 MR RS E

AR A GROSAPR22
HFFEAE R — AT
I FH 11 2022.04~2024.03
A R w2 [EHRE

2024 £ 7 A 23 HIEH

EABARE, = — M RE O Li A A k2B 5 50 F-am T

s
SULRERRIER e i

pll:

1. #FEOHE B
1.1 Ao s s AR
WARAER Li A A B2 VORREIZIBWT, BREMRE., IEWE. KOEORETO

Li A A Ve IR ICHE T —~CTh D, FRDHDT RN —EE, A, (A
M7 EVEREM BT, Li A A4 Bl VINEERT O I EERRE TH 5, AEIRE
R 70, IOFEBRANCEHIT 5 2 L R E HEET 2720, APy Ial—vay
EIEH L, ZORMEABMT 22 L1280, & LiA 358526 T 5 EIRERE ORER
EHSLZENTED,

1.2 W O ek B
BEE LA 4 EBRORE S A K L7~ S 2 L — g VETILAREE L [BERE G NG
KO TO Li A A M58 2 3T 5,

2. WFEECR DONE
2.1 BEREMEN Li A A LR O T
% B U7 [EREAZE Nueral Network Potential (NNP) &7 /L% FAVN T 43877 (Molecular
Dynamics: MD) 3 2 = L—3 3 2B D EIREMEN Li A 4 U ARBSEE 5HE L2, EIR
BME & LTI LigPSsCl Z e, E£RECRGN S & CLALE AN Li A A PRI
CH X DB LTz, £7o0 S & CLALEAM LY Li A A OJLHER S O a2 Mt L
7

2.2 BEUAEME « =— MASE O Li A A R o 7T
BRI, = — MO RS L TFREN D~ v F o 7 5 RE I 7 — e RE L,
RES U~ [BREMRE, o— MR EEE CNNP EF V2B Lz, £7-MD I 2l —3i g
VEBAWT LA A v OFECR I 2 BRI L7,

— 177 —



3. TR BEEDERCRI
B R ERE LigPSsCl A% SaN OB REIZEE L CiE, S & Cl AQHL & — 05 - [ & far AR AL
MEEBE L., T EFIECTNNP E7 VEER LI, Y RT3 v LETALZHWT, MD
V3o b—va VERE TG OMERF 2R Lo, Ahaa N S/CL AZH#L & IR BE 75 [ (A fif
BNES Li A A DILBAREU DWW TR L RGE L 72, MSD it R L v . FEREMREN
LiA Ay [r—2) OFEEFEH L, S/ICLAZHUT LV Li A A AEHBURED KIBIZIEINT 5
BG % MR8 LT, 728 S/ICl AZHR NG b S0% e KIZ72 0 | Li A A U AERD e bR L
TN ETRELTZN, EBRITIZ 20% T T 17— ) OEfEL D Li A A I3 & b
%< 720, ZLLE S/ICLAZHZIT > Th Li A A AR L 7e 2 & 28 LT,
EREME/ = — MR O Li SsFFE O T, fEamisE & R0~ v F o 7inG
[ AR FEME LigPSsCl(110) & = — M4 LiNbO3(100)Z miffid 2 % L, SLiii&E D NNP €7 /L
ZVERE L=, IRFE 300K TOMD ¥ 2 = L—3 5 > Tl s TR ox . RatEo
MEE L Li A A OJLHEG DB S 47z,
ZNHONFEMNDG, FEEEIEHDICER SN EBE X TND,

4. FLHLASHKOBRHE
EREMRERE RN D Li A F U HEBUREIC OV THREEZ 1TV, 3B BRI SEATASE O Bk
BB AT MD FHREOFER & X< —F Lz, BT S/ICIAHT & Li A A LB OBfRE LV
D HREE L, IEHURBE D TERRIZ DWW THIT e B A el LT, A PR ITAE SAis o K o o 28
WZOWTHHT 2 TECTH D, ELBEEREME/ = — MR EICOWTIE, B L7z NNP £7
NE T, FUERIEZ ENER Li A A VEEBGE OMEEEZ TV, SNIES O EEREET 5 T
ETHD,

5. BFZERR Y A B

5.1 Fim L - FRRER
EiHEEE (RIS 2 ST
L

&
L

EFRF=

[1] T. Wang, S.-F. Huang and T. Tokumasu, “Molecular Dynamics Study of Li-ion Transport Properties
in Solid Electrolyte LisPSsCl1”, the Twentieth International Conference on Flow Dynamics, (2023),
0S21-16.

[2] Z. Zhang, N. Uene, S. F. Huang, T. Mabuchi, T. Tokumasu, “Molecular Dynamics Analysis of
Lithium-lon Transport Properties in Positive Active Material of All-Solid-State Lithium-lon
Battery”, 244" ECS Meeting, (2023), A02-0322.

— 178 —



ERNFE - RS

[3] 34 BN, JETH fRek, KH PESC, SR KR, MR G2 CIEMCEARE Li6PS5CI NERD Li A
A EERHEIZ BT 5 o FEV IR 7, BRI S M&M2022 MBS T 7 v
v A, (2023), 0S0205.

52 oMt (FFF, ZEH, v A IR, F)
L

— 179 —



£ (1)
a7 MR REE

AR 2 GR0O1MAY22
HFFEAE R — AT
I FH 11 2022.5~2024.3
A R w2 [EERE
2024 %7 H 13 BHEEH
FEREZ & 672 ) BRSO BT L B IRFBILHUTET T 5 40 1 imrufighT

/- =
frch:

TR FIERIIER %

1. OB E BEE (BeoBRe B, BEEMZEELZENTIZIWN)

1.1 e s L B

T, TR LIRB AT U O & T HIREZR T AOEIC L0 HERERR LA R A 72 R &
2o TND, ¥Va—/VEAZRIH L TR SCEWEL 21T 5 FIEIT, BAETRT LT —
TELNTEREZHEH TR EN R 2 2T TR AT 5 Z LB A[RETH D 12T E
TEREZED TR, BBOICHENM TN TS, ¥ a— L BEFIH L-FEE., VR
TOUENFEETH B 72D, IBEZNET A OG0T Tl SRR 2B &, L 0 jlE
RREARYECEX DL EZLNTND, L LARND, WEFICAE U BN IR ICHEMET
HY, VIal—ralrRXR—AOMEANRNELZ L, BBA D =X LOMALT aE 2D
B(ERA T TRNZ ERYEDBHOFRE L 7> TV D, 2D O ENFTET IULEER -
BB T LA TV AN—% b 0T 2 ENRTED EEZOND, BULEL O §REH O 1E
BACD A B = AL EH LT DD T ) A7 — VL CIREI A T2 Z & BN IERIC
HETHLN, ERORY | B T O ORBILHNZDONTT ) A7 — b s
TPNTIEE A E RS-0\, T CAETa Y 27 R TlX, D TEIFEY Il —va
VERMHALTCES FOREZRTO R 7 NEECIEBERB AT+ 5 2 L2 B E L,
1.2 WFFEHIRIN O Fofé B AR

AT T —~TiE, PO L7 ha~vAg 7 L— a2 EHEED A =X L E G
EHTT 5 Z L RKHR AR E LTWD, ZDOITIE, v /VT A — Ui BB TH 5,
AWFFEHIFIN TIX, <V F 20— Ui O o C b MESRGR AR AT 247 9 BRICEZEIT /2 » T
DILBARIUNZ DWT, ZOBHHKFMEZRD D Z LI LT,

2. WFEREONE FERIFFEOLAITE OB RIC OV TRIIIFHER LTS
KT a7 TR, DFEIFY I 2 b— 3 LT TES T O8T o RETREICH
VN A 20 U 7o BURBIIZIE, BB T ORERF O U 7 R EECHL AR 2 iRt L7z,
T OFER., B MOREZEIRTO U 7 F#HE 2OV T, Nernst-Einstein D53k S
HIEE BRI DA RTZ ENyoT-, MAT, U7 FMEHEDOEE I L TH Nernst-

— 180 —



Einstein O H1G b D & BAR DEDRSNIZT0, BN KFDILBAE A2 LS &
TV D ATREMEAVRIR S 472,

3. W5t HEE DRI
B PO ORFEFR T OEEHZ I 2L —2ar$T5H52E T, AROBRETHLHESLT
DRFBIRF OYLHERER B Y 7 MEEEIZBE S 2 AR IE DI 3 FEhi T & 7,

4. F L LEEKROHRM
K7 a7 bTIE, BETORZBFRAO FY 7 N HECHAEAREICE L T 217 -
7o GIT, ERROEIGEFIEDRE T B A B = X LAROEERFIEICOWTHLMNNIT 5, £0D
%O ERREZBI CE 5 I a2 b —a U FREAHBEL, R ASOREEZETRD
IRFBILBUZE L TRT 21T 2 TETH D,

5. WFZUAAR Y A N C%5 2 LA OME OSE1E, #IRIG HRFHEFE L TR S W)
5.1 Fhfiam X« FRFER (BETESL)
FhTHERE (MBS 2 T)
[1] R. Onozuka, T. Mabuchi, P. Chantrenne, T. Tokumasu, “Atomic Scale Investigation of
the Electric Field Dependence of Carbon Diffusion in Fe”, Proceedings of International
Conference on Flow Dynamics (ICFD2023), pp. 1344-1345.

ZE
Rrlz7a L,

EFRFE

R. Onozuka, T. Mabuchi, P. Chantrenne, T. Tokumasu, “CarboEDiffSim :Molecular Theory
Analysis ofCarbon Diffusion in Iron which is Happened Phase Transformation under
Electric Field”, ELyT workshop 2022, France,16-18 November 2022.

R. Onozuka, T. Mabuchi, P. Chantrenne, T. Tokumasu, “Atomic Scale Investigation of the
Electric Field Dependence of Carbon Diffusion in Fe”, International Conference on Flow
Dynamics (ICFD2023), Sendai, Japan,6-8 November 2023.

ENZER - MAXS
/NP BRI, BT #Ek. Patrice Chantrenne, 4§ &2 [P ORFR D=L 7 ha~
AT V—a BT D0 FERMINT] B 60 B HARGEA AR YT AL &, 5 H - 2023

.
5.2 TOfth (FFiF, SH., v~ A IREK, F)
Rrliz7e L,

— 181 —



£ (1)
a7 MR REE

AR 2 GR01JUN22
HFFEAE R — AT

I FH 11 2022.06~2024.03
A R w2 [EERE

2024 F 7 H 23 HIEH

B 7 ) IR BB R R LI T2 U ¥ 5] A T 7 L0

F
i

.

WELE DU LA A9 2 L — A OB %
(it

LR AFIERIERT %

pll:

1. WO HME B

1.1 OBz EHD
S5y I ELE R (Polymer Electrolyte Fuel Cell : PEFC) D&%y FEME N T 20
K > THfESHMAMENME T35 2 L AR ST D, BIEEBE T2 DITENIC T
CHNERM TH DY U AL T U ERINT D FEPREINTWNDD, BY T AL AR
RN % BB LIREE SOV ET CHILDEIT L C L E D T2 DIENE OB U w7 LA A Uik A h
=X LDOFARRD LN TN D, BREREN TOWERXILT ) A r— /L OEREEIZRE <
KAET DL S, FEBRTITEY U LDORE SR 2 RSN T2 2 &0, Lok
SN U 7 LA A DEEE KR L TN D O0 7R EERITT5 2 LI3ER ICHEETH 5,
Z ZCARIFRTIE, S TENFEERCTE Y U AL A IR &5y BB Z T v
LU, BENEBIZHBIT DY 7 LA 42040 LBk EOMT 2175 Z L # A E LTz,

1.2 WFZEHIFIN O Rk B AR

TV U LA FATKOTE, IREARL., BMLARICE > THWEIND EEZLNATND, I’
AR, BALARIC X 28EITE Y U LA A OENECTOILHWREZ R S Z &1 K> TEF
i 2, Elo. KOOV TIFFHEF TKIZ - HMOFEEZ SV, Y T LA F D
EDREFSIRON D0 EMEO & UTRHES 2, £/, TATHIRE L EKE GHER
WICHHET DBKEDEITH T KT FOE) . | U LA F L DREIZHONTRIELIRY |
AEEHNAF DT IEBARE L K DOTHRIZK D8 Y U LA A OFRZIE, SRR &Y
VLA A REORESE LTEBILT 2 Z & 2k AEL T 5,

— 182 —



2. WHIERRONE
2.1 PRI
YU T LA OIEERBUTIRE D LR EKEROHEIMIEEINT 5 Z & hbinoTe, F
oo BV LA FVREICRDHEITIZE A LRV Do T, IREIC X DIEBMED E5A-
FRDOFEL ENREL RV LR LIEEEZALND, —RIZED TEFEREN DA 4 > Ok
TRE L LTI, KDOF ¥ RADREST bND, KF v RN DERIRIFITIIE, KD7 T A% —
BN T T AL =DV A ATl &2AT o7z, ZORRK, GARERERTLE 7727 —H
TP+ T, KT TAZ—DH A XFEFE LR ETLHHRPGEONT, ULHEK
DI TAZ=PERTHZEICE TR VAL A OILHEMEN LR L2 BRTE D,

2.2 xHiiA A kAR
KOKMFNZ L DEY U LA F L Ok FE O E UCEHE Lz, LAtk WFiA A ik
FRE L MRS, XA A EELREU I E AR B O AN LN 223, EKEN—ELL L2
2% EWHT DA HERR TE 7=,

3. WFIEBAE DR

WERBENDNEIIT /2 D m B KRR ORMETITIEBMRE, KT 580 7 AL 3 OFHKOLL
EHIMEETGD 2 ENTE 2, Lo L, EBROBESEMF OFFAN T b B KRRV SR TIE,
JE ERRDOMEESD Z N L o7, Zhid, KEKETIERY VAM A Z2 T v 7T
D AN UEIEDNEE L2 0 BRI E ZE 2 DN D KF v RABHEELEZVTHZ Lk -
TEY U LA F 2 ORISR U TR RN A 7 — L3 5% OIEHN |
i D o F(0< @ <DICA 7 —/L 9 B BEIHICY 7 b Lzl b EZ bRD, 2D, E
R e LTIE70% FREEEZ TnD,

4. F L EAHOBRE
BWVEIKETIIE Y U LA A2 ORI EKIZKTT B Y U LA F 2 OFRO M2 53
HZENTE, LOLEKERRBENFETIIENLOMEEZHEL ZENFHE LI -T2, £2
T, BV AL OFEBE LVFEL I T2 Z LI Ko TRFEOILEL, B8 LOEFILHO
EHELBRETHDNEWMIC L, SR ORIl 51542 BRGET 2,

5. WFFERCR YU A & (K5 2 BILBEO@E OBEE, #ES 2 bHERHERL L TR SV
5.1 "Fhfiam X« FRFER (BEXTESL)
FirpERs (BRLEZET)
Hiroto Suzuki, Takuya Mabuchi and Takashi Tokumasu: Molecular Dynamics Simulations of Cerium
Ion Transport Phenomena in Polymer Electrolyte Membranes of Polymer Electrolyte Fuel Cells, ECS
Transactions, Vol. 109 (2022), pp. 295-302.

&
2L

— 183 —



EFRF=

OH. Suzuki, T. Mabuchi, T. Tokumasu, “Molecular Dynamics Simulations of Cerium Ion Transport
Phenomena in Polymer Electrolyte Membranes of Polymer Electrolyte Fuel Cells”, 242t
Electrochemical Society, Atlanta, USA. (October, 2022).

OH. Suzuki, T. Mabuchi, T. Tokumasu, “Analysis of cerium ion transport in anode side catalyst layer
for improving polymer electrolyte membrane durability of polymer electrolyte fuel cells”, 244%

Electrochemical Society, Gothenburg, Sweden. (October, 2023).

OH. Suzuki, T. Mabuchi, T. Tokumasu, “Evaluation of factors affecting the migration of cerium ions in
PEFC using molecular dynamics simulations”, PRiME2024 The Electrochemical Society, Hawaii, USA.
(2024 HETIE)

ERZEE - RS
RN, BHRER, (s, (O FEh s I 2 b—y g U EHWEZERE S FIERENET
ikl b D% U o A A UEEHROMNT ), 560 Bl AARREL AR T T A, (2023)

5.2 TOfth (R, TH., vAa IR, F)
L

— 184 —



£ (1)
a7 MR RS E

AR 2 GRO1APR23
il — AT
iRl 2023.04~2025.03
R o1 [mis

2024 4 7 H 23 HigHH

e BADI AR BN o 1 72 INENEE )b DRI ZR T BB =B B D fifedr

Wi A
FALR AT ARSI B

1. WO R & B

1.1 DR & HY
BILET S AD—DNIR_RA R—=F % U R—=RH 5. XA —F =Tt — (T
(ZHEARERU S INUE R G T D 2 L RBMRIED I3 @2 E R BTN D, A /3—
F v NI TN, ZANEBICHAR A BN L, 2RI E O OB E 2 H L CERAHLE L T
WD, NAN=F ¢ N—DOVEREN LIZIE Y v 7 OWHIEEZ TRTL 2 ENARTH S
D3, POIREEN COBGRABROBEHEFIIRTERETH L Z LD, BHEY I 21—
YOEHANAENTHD. T TRIFETIE, XA 3—F ¥ =N IR O Ei s 25 8) 4 1
ODNCT DT e B L, MG L TORRBE L TR DIBAIVLD U OZE) A fE >
Rab—va Ik VEHET 5.

1.2 WFFEHIRIN O Fofé B AR
RAN=F % X —=D Y 4 v 7 HEEITAR SN D WRIEMEREDMED A = A T 2 DOERE)
EABALIBRE ARl A KIEY R 2 L— 3 VAT D L L bIg, RIS AR O
HOETNERD AN, AT AT —AMEBELIAREES I 21— a L OFEBREZH
77,

2. WIERCRDOAE
2.1 PHIREIE IR COZRIE &L KRR A EEROBE I 2L —a v
AAFFE TlZ OpenFOAM v2112 (2Bt O 7 /L CTh 5 TwoPhaseFlow 7 A 77 U % Ji
LT 21T - 7=, K 7Tkt O X, Navier-Stokes SR, =R/ F—{HIFED X,
VOF BB, FEEROBRE IR THD.
SRR TR AR ARk & AR 6 72 D =Rt ZEM TThH Y, TOERMAEK 1 IR T.
BER T FE O BICE RO 7 vy 7 ZHAIE L W_7ZRKRTH L. K 1ITrT LI,
WA O, EIEE A OIE D e LOBETH Y, AMTEEROWA MR, Fais BT

— 185 —



TIRHE TH D, FIISERME S U CORIEEZAMICEE L7z, AR CITENIFEREL, Zo
RARIIAEIE DA 3 2 BME 71 CLEMA~BENT 5. iR OHIHNRE X FfIRE D 373.15 K TH
v, BEAEEROREIZAFEE LY 5 K& 378.15 K DEREETH S, FHRKFORE S
IXRIR S A HE R T 5 IR CREBEAS T2V NS 2D K 91T LTe, [ESIREEAEE C OBl /41X
—EDEE 5 2 7.

X 2 1FEREESR FHE S R A DRAT v T T EOKIBRE O TH 5. B ORGE &
EBICLLToEENEE SN, © 7Ty JHTA= A ARERK, KEHm~ERE, @ 7
2y 7 WO S FHa~KIERENER, @ 78 v 7 ORIE TA=A N ZABNEEK, KFEIFm~
HRELE., QOB CIIKIEAESENHEERL, @ TA=ZADARER I THEIL
HEATHR~OBEEL Ieofe. Fio, RIKIZ7 ey 7 0FmIE ETRE I,

0.00030 s

0.00032 s

0.00034 s

0.00036 s

0.00038 s

378.15 K (fixed value)

3. WHJE HAE ORI

A ME R TR C 3 1T D IR IR Dk I KO BR A IO WO T L= Z Link, A
FUCBIT DHER~ANVA b= AFEK L, £z, BlEENORAIVAN D IZBWT, Ei
JK3 Y OBEFEIIER DS S I L > TEE L, FEOETIMA~DOHER ZeEd 5 2% L HE
TOERMAHEZ L ZW LML, MEORBELZMMT L Z &N TS,

4. FLHLABOMHE
BURIKRT A ZDOREEDME D T HE CBIRE B R O FFEDOFHI A FTREIZ /R 20 b 5. 4
1%, &0 B EEIRIC T D BE ) ORBLIS X OVEIICHE 5 IR OnE B G O T 238 U
T, BIRIKRT A ADWmEAWERZFET 5 I 2 L—a Y OFEBZBIET,

5. WFZERRFLY A bk

5.1 FHImC « F2RE BETEST)
EiNHEE FEREZ2ET)
ML

e
ALY

— 186 —



EFEZs
Junnosuke Okajima, Yutaro Naka, Henrik Sontheimer, Tatiana Gambaryan-Roisman,
Peter Stephan: Study on Micro-scale Evaporation for Heat Transfer Enhancement,

Twenty-first International Conference on Flow Dynamics, submitted.

ENZER - FRER%

s KER, Henrik Sontheimer, Tatiana Gambaryan-Roisman, Peter Stephan, [if]/&{% 2
PRI ER COZ&R L RIRAEEROBE Y X = b— a3 v, BARBEVES AL SGHE 24 (9]
TR SRR U, (2024), FHTH 1.

5.2 Zofth (FiF. ZE. ~
ML

N
1
171
b
A
%

— 187 —



£ (1)
a7 MR REE

AR 2 GR02APR23
il — AT
iRl 2023.04~2025.03
R o1 [mis

2024 £ 7 H 9 HiRH

ks - Y 7 b~ — - FUE O3B

/NE. #h, Donatas Surblys
WAL R F IR 50T Bz, Bha

1. RO HE BEE BIEONRL R, BEARRREELENTIZIW)

1.1 MFEDE R E B
BARERR ENNV TR - Y 7 b= 2 — DA ER S OB = 7y B A Tp B
T OEEMEIL. T3 A AN OBRECFE BRI O OREN R EICERE T 2 TP iC EE Ry
PETH D, FHICEIETIE, EXABEOA o AA—Z R EEBEORNE ) T —FV 2 —
WINEHRPDICAT RN X =2 RET DR E, SERERIISZ DEMRRDENTEY |
RERPEEL o T D, —RITHRIK - V7 b~ Z —OWRFtEix, 207/ - 0RO
I NF T ORER L UCRBT 208, 0T A7 — LDk A 1 = XL AL T ko
IFRREA iR L K 9D & 972 LR T 7 a — I3 S Cuneny, REFFEIE, Bz 1
Rk T2 RO & %8 U CRMEZR ERIML P E OB K2 IEHICEDS T, K
BB OBy TR R 2 b—y g IC k0 BRSO A b = X LR & i
HREDIRERZH A S LT DHEDTHD,

1.2 WFFEHIRIN O Fofé B AR
(DMHZLZEERS (PCM) &1L U & T DHMERIRIE - V7 v~ Z—DEBWIWEDIRTE A T =
R 2, O)EERAEEPRHIORELA B =X L& | ERZR RIS O S TS M W G D522
(SR OWVEIE R, 7o ERMTORIZRE LT, D OFEZ I L, REEEig:
ZATEOREI ST D120 D TR E LT 5,

2. WFIERCR DA
(1) FELZEER (PCM) OEWME
KBt7e ERLE R RVFX —IR DG E e HORE E THEAZMA TEXD
72902, FIZAL O E R L 7= Z24, (Phase Change Material) DR & B NEIIC
T TS, EUZREREZ OB, mOWEBMRER K& RHEZCEE R E3Rke 2 %F
PETHDLNR, 2O DORMIETE T DM B Z /01 OBINCIRG TRETT 2 DIEE S TIER W,

— 188 —



TYZRY F= 72 EVLONOEHERITHT 20 FENF Iab—va il 2hE
OB A AT LTz, R IE-CRUAE SRS S T O 7m0 | BRIEE N R 5 2
ERREEROEMIT LT, Fhx @& T 2 EEOMBAE 7 AT, Zhb0 )
BRERRER S o & b @EWRE i CRENR BRI L TWDH Z ENEBE X LD,

(2) PRI BB OYRIE A 7 = X A

PRE D 2 — VOB LTEER VY AREE A A AL LB m<e, Wih7g &~
T\ RREE LT D ERRE SOV T, BRI AR IE R E A T LT, A A b Lizy
U A3 &K E OERAE TIE, A A ALORREITERF L TR E2 £ 7 SIKEREENAET
ZEnh, ERAEARIOBR FICRE RN H LD Z &0 MihZ b OERREICRHER Y
~ oy L MET BB T, B OB E R R E O MM O A X & B0
BSAr— e DRT AL EIRFEBRIIDNEHE RIS E 2 T 2 e ERPI D L e

7,

3. W5t HAE DRI
HIAEEERTE B EE 2 2Epk L. WEYE: « BB 200 B O B 2EETHTZERCR 2 363 LTz,

4. F L O LA%OME
Z ML, FI—R T MBI ORI K D BREIRIR DA MRS =R e EOWE A HED T
l/\%)o

5. WFFCEE Y A b
5.1 “tiam s
FINHEEE (RIS ETe)

Qing-Yao Luo, Donatas Surblys, Hiroki Matsubara and Taku Ohara: A molecular
dynamics study on the solid-liquid polymer interface: insight into the effect of surface
roughness scale and polymer chain length on interfacial thermal resistance, Molecular
Physics, 2024, DOI: 10.1080/00268976.2024.2321311.

Haiyi Sun, Donatas Surblys, Shukai Cheng and Taku Ohara: Molecular dynamics study
on the effect of surface ionization on the interfacial heat transfer between silica and
water, Applied Thermal Engineering, Vol. 244 (2024), 122762,

DOI: 10.1016/j.applthermaleng.2024.122762.

Qing-Yao Luo, Donatas Surblys, Hiroki Matsubara, and Taku Ohara: Chemical
heterogeneity size effects at nanoscale on interface thermal resistance of solid-liquid

polymer interface via molecular dynamics simulations, AIP Advances, 14 (2024), 075305,
DOI: 10.1063/5.0218506.

— 189 —



£ (1)
7'v Y7 MRS

PR 7 GRO3APR23
TF G FER — RS

A HI 2023.4~2025.3
s 501 [EHE

2024 4 7 H 26 HigHH

RIBHEIZI T 2 BEFUFHIET A 2O & @i b2 RO R

B H
FAERZFEFARAIIFERT W%
E¥ ERE
FALR AR HA A FER M2

1. OB E BEE MEoBRE BN, BEEMZEELZENTIZIWN)
1.1 e s L B
H—Ry =a— 8T NRMSEBITMT T, M2ZPERESEF TIIAZEE O CO2 (LR
LR & 72> TS, ZAUTKIT DK FT 7 e —F & LT, EROBEEIH A K
THZLIEIRESARAERE 2D, ZTNETITANIEIL, NEDO 7ry =2 FO—B T JAXA -
SEBETLIFEMIEAED TETRY, BEICEMNBES EFBRED I 7 o /o S EHE LR
B 5 2 L THRMAERAD R EMEZ I L, SITESEZ TItCy 7 b 382 FiE(E
LTS Z)ERIEL TV D, BRI, JERE 0 b EILESTRIERIC & VT /3 A A(SRE) &
CFD fHTIC X o> TELE L, 2022 T HA & KETHRFFZ A L 72, 2022 FFFRIZITFER B
DT A A& INL L TRELER iR TR A 17V . CFD f#dT o T & [FIFREE IR 2 @M
MHISNDZ 2R TEI, 212, T3 AZ@EUNCEREH L, WSR2 R S 51203,
TR ARIE S A 2 1E L 48R L7z ECERSRE OLEMMNT 23 2 LEAH Y | flivosh
& DRENGE LT AU b7y, Mg - 72 E A -CIUE IS FE DN T T N, R %3G
LTLED & ZIFELIRZ I & 2 U TR D W REME S & 5, B FERIZIE D & |
TATEREOE E b ORI ERZFHAREECTH 5 7=, CFD BT L » T O %
ELSFRILZFIUTZR 620, 512, BEE#ELZ > TWDH e, R EoBERE &
IXREEDRKESERDZ LTINS, Lo T, EBEOEPIR & iE N & IBFEICHE
L7258 8 @ CFD it X - Tt 7 N1 R &5k 5 U BEEIRBL OB R 4 E &S T
W25 ERARPEEOHTHY . ENNFERAA~EDH L 72> TN D,

1.2 WF7EHIFIPN O Ak B AR

FEEDOTLM & R #i R & =504 2 b OBFUBIC RO TEHBEHIEY R = b—3 9 V217
W, JEIERR OB WA TH S ZROBRGH 21T O, Fi, IR ORELIC I Y | BT

— 190 —



RZEMIC K DELGER 2 Mf L Tl 5 2 L2 BigT, &1, BEEMZEED X 5 72,
v o NERRE R EIBA OB IOV T O ABRARRAE 17D

2. BRI ONE GERFEOEEIEZ DBRIC OV TRIISFEIR L T 7ZE W)
2.1 #%iB3 FE oY OBESE D DNS fiftt = — FOBR%
Z 1V E TP DNS AT T A _E OB R CH 5 Falkner-Skan-Cooke 5eft g # x4t & LT
JBHALOMIEEIT> CE TR, BB TEHNTW ., ZNEEBOTROFBREDLY O
MR b LoD, ZHETERERZR 2T MESIEICK 2 FFEE 7 DNS BT 2175
e, FTIEY 2 — a3 T AF—EHE AT EEE T2 L T — RZ2FEE L, JAXA
OIS BHIATH S TRA2012A Tid, 2HED RANS fi#TIZ L > CTER E b O3
RENDHNFHFE SN TN DD ZOHh N B 1 (B ORI % 55 U B O ki 5 L
Lo ZOMETORPRE V2 —a 7AF—H TR/ ZFELIET 2L . M1EFO LI
HFICELSBEE LT, Lo T, 2OV a—a7 A% =%z W CRIETEEOHEK 24
A U7z, HEAREE ST Imm (2 b2 2o sd, FHEEEIER 1 )0 L 5 I2IEFICHE, #
FRFRET PRI AR T S e, B & RN A A B ESMERIC B 1T DR L LTE
EREZOb 0% ot DNS THEOLNDEFRIREE LTEHEAE L, EAE & #%iIBRA DT
TEIC LD | BN Z & O =R eS8 DR B T & 72,

;-

y[mm]

20

m’lv=0.6
gy
0 10
Y [m]
200 T T T T T
T 150
£ 100 - Joukowsky
= 50 TRA2021A
0 1 1 | 1 I

0 200

1 (/£ ) TRA2012A D E#,

1

400

600
X[mm]

800 1000 1200

2.2 #%IBE £V OIS DRIE L ENEfRHT
= RICE S OBRAVRZ E MR, A ST BT K o TZEMBRRRE RN ER Y | K
WL CIE R PT AT L A O 7= B A AT (LST f#AT). Bl e i e A i 7= i
(PSE i##7). DNS fig#rd 3 0 TREEHRZFHHE L72(X 2), LST MMk R 2 4 18 REHE L
TLEV, TENREZBOTHNIIEZ W LR Thho7z, PSE fiftrid#E o th=
RBEREOIETATHEA BB LD THY . DNS i Tl E 2 LWL OO RLEET—
ROEHRE L —&K Lz, ZHUIBIR L7z DNS a2— RO ARENEZ E L HEL
TWDZEDEMIFIZH D,
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N factor N factor
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1 [ Y I

I
©
o
a
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Z/\"/lﬂ‘cﬂiﬁﬁ

0 50 100 150 200 250 300

* §igH 5 O s
2 & AN H S (beta)l kT 5 R EMEIEIEFE exp(N) OFHFLAE F

2.3 HifEABIZ 31T K S BHR DORLE
LEMERRMTIZ L > TEMEB ZE Z SRWKRE B R TIT 52 LA TE, LU L - THI
HTNA A THDHANTH I EHZSRE)DIRNT A — 2 &35 Lz, MOARERIED
Td 5 Volume Penalization {£% FVW T, X3 DL 9 RO S ZfdiE L T DNS #4175
2o VLRI OFAR(EAHE F)DBHEIT AR D LEIR 2 A2 MITAEREICR 208, MR R T
XL LETHER LTz, WIEEICH AN RB L2, AgpeEiRiboyr I 21—
2 U EIT I,

4 0

3 B SRR (x=y=0)D I < IZFE L 7= SRE

2.4 Wt T — T — « 7V — U RORIE L EVERRHT & DNS f#t
ELZEOHIET —~ & LT, AW ORISR THD KT —F— 7V — RO
REERENE & RREERTRE 27, 2 Z THW = Krylov #4528 ME IR AVIEA D AR Bl &
% ELIEIBREC, A TH S ELOmRNOBERLEMEMITICLIEH TE S FIETH Y . KE
EDZFEDT —<IZTHFETH D,

3. WL EAEDEROR I
FEEROBE T RO TR EDVICAE LD SRITERBAFR L. T OREMMEITS DNS
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fRITZAT A2 K 912 oTc, NDHESIC K> THEABZHI#EH L 2GS 0fE b —D20r — 2
THEM L, SLITEROMH 3 TE 2RRITHFEO TV D,

4. £ L ELAEBOBE
FEERORME TIX T ¥ LRI S DR L, TR EBRN AL EMED E2RB| 41272 > TV
HEEZLNTND, TREMRET L L) REIRAE LD LTI L5 TFETHD, LnL, #
FLO LAV AT R JUZOWTIERITH DL DT, KERBIEDFEL WL LTHE
MEMRTX L) "X MEE TIN5 Z NS BEE L EDbN D,
Fio, HEHERSCHZIBANPKEWIGESIE, BIREA#E L 22 MICH 03, 20X 9 AT
LT NA ADNREBFLNDE0E I DB D,

5. WFFERR Y A b C¥E 2 LA OHRE DLE 1L, HE20HEFHETL L TR SWY)
5.1 FIim L « FRRER BRTEID)
FMERE (RS ZET)
M. Hirota, Y. Ide, and Y. Hattori: Streamwise-elongated Sinusoidal Roughness Elements
with Enhanced Laminarizing Effect on Three-dimensional Boundary Layer, AIAA
Journal 2024 (Fg#fE &)

&
L

EFRFE
N. Ueno, M. Hirota, Y. Hattori: Nonlinear Development of Instability of
Two-Dimensional Taylor-Green Vortices in Rotating Fluid, 20th International

Conference on Flow Dynamics 2023

M. Hirota, Y. Ide, and Y. Hattori: Design Basis of Sinusoidal Roughness Elements for
Enhanced Laminarizing Effect on Three-dimensional Boundary Layer, AIAA SciTech
Forum 2024, ATAA 2024-0889.

S. Suzuki, A. Yakeno, Y. Konishi, N. Tokugawa, M. Hirota, H. Takami, and S. Obayashi:
Experimental validation of suppression effect on crossflow instability by Sinusoidal
Roughness Element, ATAA SciTech Forum 2024, ATAA 2024-0891.

ENEE - RS
EEER, EHE, IR E BRSBTS 2T A T— T — RO R EEDIE
WIEFRE, BARIESS 45 2023, BHE TR

FEHE, FFPREAL, TR E: M S EREOMAIC L 5% E Lo EER DL EL,
HAWE 2 2024 FFRFRE, A2 71 Bl
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SFB5AE9 A 22 B EEFER, HAFRKIIFAEES 2023 35 FEHHEETY
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A R o1 [EERE

2024 /- 07 H 23 HEEH

T 7 4 A B OB RS R 5

WAL /KSE D X J) = X AT

/- =
frce:

LR AFIERIERT %

1. WHEDHME BEE
L1 WO R E B

IR FEE N EOF I 2=V F—HOBFE L. B TOERBELRFETH L, (LFBURIZ LD
BFZ XN F—2 BRI RV X—ICEWT D EE Th 5 EIRE 0TI ER (Polymer
Electrolyte Fuel Cell: PEFC) 1%, =/ ¥ —ZHFNE GEMEZHEH L2 b B L
WERLF—JRE LTOEFZNZ L TEY  HER Py 7> TV D, A2,
bl & B e A BiERR LG 723l T & 2 K 92T 5728, PEFC OEELRMENER TH 5,
B ACHANR I TIE R . SRS E 7R & O FLER IS 2R BREE CHERE L. & O AIIEE D &2 E AL
I PEFC O ENE & L RMEIZ & > THETH 5, AR TIE, 7378 717 (Molecular Dynamics:
MD) ¥ alb—varyanTH 7 4 A v EMHEN DA 4 o R EZET b LTz, 2D
L2 b—va ALY ALEROSIEFEO FRA R T & DR KR D o3RI S 53 Es K
NZIUTKHIS T DI AIEE 2 B 5 Z LN T& 5, I BT, @B LKFE DA &SI IK
SRR T DAL 2T D IRE R DR B S, I ab—va VKV BET Lk
NTE D,

1.2 WFFEHIRIN O Fofé B AR
AT O ik BRI, F7e ZIRE D OBE LK BENIFET Dk~ RRIE R T o7 4
I OWHEEDOEIZET 2R HETARDL L Th D, RIRDEKREOT 7 4 4 L BEIZH]
BRI ST & FEREIS ST AN L, R, SIBRIG 1. FEMES SR DT 7 4 A R o bk
DIATRLIS I IIATN DN THRHT L=,

2. WFZEREDONE GEFREIFFEDOHEIXZEDERIZ OV TRAIIZTEIR L T 7ZEW)
2.1 #H LUWENT FIEOBA%
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AWML T T AU F B A B T 2L KFEDOET U 7 2iT o0z, WEL
THABUEET Y U 7T =konEKEiBEE 7 v & Lic, 2 OFEITEIKFEOMMEZ Z[E L
TW5%, BWRALAKFEDOMIEE T /T, PR DFOMBMEE T /WIS SME L, Mtk
53 OHBULET L ORMEZ KA T D72 OICHW D ERL R OEMEEZ D Z LT, il
FRAL KT F OIS+ 5 K 5 Ik FET VOBEZEIE LT,

2.2 BIRIG S 3 E R R M B 2 D B
MD DR 2 b— g UEERIE, BIRIS N T T 4 A VRIS BT DR bk, BT Ok
R RelET 52 2R LTS, ISh@m< b e, ZOBITE Y RERBDIZR D,
72 DRIF-[R] D RDF & FHR UMEHT 21T o 7o 8. SIRIS I DBIES R COK T 7 A% —D
TERAERET D Z RN E RS, Flo, ISR RELS 2D L, ZOBRGIT LV BHEIC
2%, K7 TZAZ—IF, BIRISCK VSR LV RERBDOIZRVGELZ L E LT
Do WMBLKF S FITRFTHNC LV EFR L THMA L, kR y RV—27NEBEIL T\ D
ZENbnotz, ZhUL, BIEISHIC L o TA U 2 RERILKEOIRECRE IO E & 720 15
BHILEERBELTWND,

3. WL B EEDEERCRIL
AW TIL, B 2 EKBEORMBKFZE G T 7 1 A U EOMEHEME & S &2 DV TR
N FCOEENT L, WL KFEEZH T 7 4 AV IEROIGSIFAEA F = X BITDOUVTRENT L
Too ZEORER, WBLKBEDFET DL T 7 4 A VEOBE (7o 73) METF 2
HZEERLTWS, S5, BIEISHICIET 7 4 4 VISR T il bk 3 O HEEedEzh 5=
MWbbH, BEXONLEAO—2L LT, ISHNEY RE MBS ERITZENH D, K
T OBEVE 3 AMBA% (RDF) OfER G SIRIS 13K+ &bk 53+ D RDF O &
— 7 MRS HE L0, RDF OB — 7 BRI EZ KT S RN Z LR nnnd, Ziuk, ity
FUE7 T AL =% DAt @ Te ., BIRIS I KD RE Mo RIET 52 L%
RIELTWD, 7T AZ—|ZXVRHIZRFTIC L O ER L Tofi L, K- OBEEEFH IR
BNCHERT D, ZAUL, I 7 4 A U T DR bk E DR & (et § 2 B h & 72
NFHZEERBLTND, UEONENH LI /R-72Z LI2L Y, A B0 I2 R
INTZEBZEZ TS,

4. FLHLEL5HBOMME
AR I I DIRMEIC I T D 150 T IO PAHIAE IS 2 AT L. k& 7ol LIS c x4 %
Bl KB DEEA = AL EMH LTz, — DA D =X LDV TEMATE TV DR, &5
T OB BEGERTNTA=LZDBANEZDAT = AL DOWTULE MR T L TR,
F7o, WBKEIZ L DES T OB SONT S 2T TE TRV, 5H%OMZET
IE, A VEE OFHMIZ BT 2 Bz e b THE 2 kA, #E B\ MBS DS B 5y DR 5
\CH- 2 BB T 5, 1m0 TORAEAPEELTZRIZOWVWTHIEITT 5 TETH 5.
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5. BRAERCRY A K CKE 2 RILIEORE DL AL, RN OHRHEL L TTFEW)
5.1 w3 « FRFELX RERTESGD)
FiTpERE (MBS E)
[1] Haoran Wang, Sheng-feng Huang, Takashi Tokumasu, “A Molecular Dynamics Simulation Study
on the Hydrogen Peroxide Mechanism and Distribution Features Response to the Stress in Nafion
Membrane at Different Water Contents”, 3£ T &

ERNFER - FAERE
7L

5.2 TOfth (FFiF, TH., v A IR, F)
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iRl 2023.04~2025.03
R o1 [mis

2024 £ 7 J1 11 H42H

A—N—a ¥ a—TF 7N K DS i SR F A

AR E
WAL KRB P e =
& WA, PERT thEE, DNEPSE B
H 37 Astemo Rt

1. WO EME BIE WFRoE =& BE, BERRBEEZENTIZIN)

1.1 e s L B
AR/ IV R = oL X — A INV IS A3 2 8 & L CEEMRIZ I 1T 2 BRI o
TR AL EREEINOWIRE T /L OREEE & BV A B E 2, mhs - /L - S S
FHCE IR T 2 Bl e OV EEME OFRBRAY I7) IS i 7= R R 2 B & 5.

1.2 WFFEHIRIN O Fofé B AR

AEFFETIX, LATF 27—~ &HtET 5

O WA PCU MITHHH S AT LG & BRI
FY22 L[FERFFECE LN — F o 7 2B Db a5

© L — RS HAT O B E A
DT ET VAR L, L — P — I CAE L2 EFL L HELT 5 2 & TRGRGE!
Bt OMEIZ o721 5

2. W ONE GERFFEOHEITEDOERIZ OV TRANCFER L T 7Z2E W)

<HFFEDEFE>

PR B LT ) SV ICBT 2 ESRMOREITITEELRFAEIIARAIRTHD. LrL,
RO ONDHHERESTE / S W TELDBIGITIVWELMHAIN TN DORE L, EROR
BRIZHE D RRGHFIE CIIBERE LS R 2 IR E 3 2 K1 OB 23 037000, Ele+5007
MEENTERL D Z ENRTFREIN TS, D78, AEHHEIRLO R, /N, SEEEZ
R 255 2 CTHHBHGOEBEELOT — XA = RESS FHOFHEITO 2 LI137E
3 b LOVEINI e ERIC TR T 5.

— 198 —



2.1 BEERG~DwE M
RS RfEfbic I ESNTEeE— R DT 4 RO
2.2 LWELG o figH]
c X =R VNO L—F— R 2B LT L— IR E T L O
s BUERATIC K 0 L — Y —m B A BBl L A T = X L OfiRH]

3. WHFE HAE DRI
O  REREOMRTIEDERES LT TRB2 IS L, ik & U CREBGETHZE
@  OpenFOAM (Z X% L —¥ — S HEEMNTE 7 L OBLE —Ba it L, AMMEZ R Lz

{1

4. FLOLA%OME
O R TE LN — vV IcB T ARt R o EH 2T L
@  HERICES T ET VEBEL, L — Y —EECTAE LI EFREHE L

5. WFZEARY A b %5 2 MILABEOHE OHEL, #IRIS bHEFRHEFE L TR S W)
5.1 i « FRFER FEETESL)
SLRBFZERRET « TS B SR BT JE(H 32 Astemo) I @R E =

5.2 T Ofth (FriF B, ~ A 3 IFERF)
REr

T DL - mH K O R &
FrFHEE B - PCT/JP2023/019536
HAE @ Astemo, HALKRS: (LA )
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il — AT

iRl 2023.4~2024.3
R o1 [mis

2024 4F 7 /] 23 HiZH

A ERREIZR T 5T ) 27—k B 5 O fiF

ES)IINE PN
ALK AR AIFERT W%
RA 2K
H AR Rl sE 8 (PD)
W%, R FBX
HRALRFRZFBE LFWGER 7 7 A A T =7 2 AR

1. WHEOHE BAE Moz e B, BERNREEZENTI I
1.1 e s L B

T T a =R, FEAR ORI, BERR IO R @I A EEL L T D
N, TOFRTHLAEEYTOHCHBMLEZFIAL, “RhLAT v 7" MRFET, K T O71
A — ' —OREES % LB 5 B O LB 715 (self-assembled monolayer, SAM) [,
Z D JIRFAD> DRI FFED DRI A JSHDEATWD . 20X 2 Ay T2 FIH L=
ST, AR O PEART S A 2 DO HIEANT A~ H 0N IR S5 728, AF5E T,
Gy TAERE SR I 31T 5 B R L ¥ — Wit OiG VRIS B LR 24T 9. RS, o 1B
% (MD) ¥R alb—var i AW, EIREmIC SAM ZEAf L 7= 5 C o B s frik <L
BNAETEHIZHALMNCT A Z ExbnE LTWA. SAM S O S 2T 2 K (AR
2 PHUE MO ZEE B 5.

1.2 BFFEHARRIN O s B
AWFIECIE, FEx O SAM EAfi S OB EMENT 217V, S BT O AR S B Ak
DI & FEH T HIEMBM 2R T 5. Bl SAM REICHT 5 FIm B & Lhld % 59T
A D = AL EAMEICT 5. £z, BUEERECREBFAMEICEL T, ST7EFEv I
L—3 g R DT T B O EE 2 BHE L T 5.

2. WMEMEONE GFEFEFEOHAITEDOERIZOWVTHRAICETIER LT ZEWN)

2.1 PEG 52 SAM//K AR 351 % F i 2 6 Rt
OH kit COOH Kt B e £ & A3 % polyethylene glycol (PEG)E & 7LV b L EEN B 72 5
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SAM 73 % VT SAM ZHk L, KIgE L OB A L 57 2 0 A~DE W LN L
7o, EORER, OH KNG L Y COOH HANG 4 H 7 2 PEG K& SAM Tl At i O Bk Feik 3
REL M ETDZERHSLMNE o7z, THUE OH K & ik L, COOH JEA NG TlE, OH
B REIL N AN AL 95 2%, OH JKS Tk OH 2% SAM PH~ELIH L T\ 5 = & 2N
Thsd. ZOWHEDEWIPEG B F#HOZOLNIITERT 2B H1L5.

2.2 #iE SAM EIRIC & 2 RO RN
&R % B 2 BUKME R 2 FF O T V1 > FA4—)b SAM (2 & > TR¥E—IZEHi L7
REOFF R L, R LICKEROEAMKREEZHEK TS5 MD v Ialb—va %175
7= W OB R OB E) & IR A RO BR AR LIRS, RBP4 X2 &
STHERDO AN E = T B LT V= 724 LD 2 ENHLMMNE o Tz,

3. WL HEE DRI
Tl 2 > SAM FE % F N 72 R Bl S fEAT 36 L OVREY — 72 SAM 2 b i ekl %92 B A%
\ZHOWTC, M BEEEER LT,

4. FLHLABOBE
S, B % B A CHRET 20 FHG RITHT 2 Bt figtiric >\ T, SAM OFf
FEIIRL, AW FREHIEDR D MALZERT L. £72, WE - (LFIRY—ME2H T2
SAM E T IT DIREOBIFINEZ DN T, B O FR) - B 72 25812 BI L C & & It 2 1
5.

5. BIRRARY A N GI 2 NEOBEDBATE, PIs5 5 RESER LT F 51
5.1 i X - FRFER RRTEGD)
RS - S
L S, SR, FARMEAITE Y T 7 Lo % 2023, (2029), D123,
2. M 2, KM ARHL LD B, 5901 A, 8T AR S LR DY 1, (2023),
3306-10-05.

5.2 TOfh (FFF, ZEH., v A IREK, H)
L

— 201 —



£ (1)

PA=RER AN N S

1

AR 2 GROSAPR23
HFFEAE R — AT

I FH 11 2023.04~2025.03
A R w1 [EERE

2024 4E 07 H 23 HiEH

RS T T FEORESLIZ N T

NEPRLA- 0 558 ) S B fieAf

g 4%, B E
FACR AR A ERT B, FriEBh#

WFED A RS L BEE

1.1 #FgEDE =& B

LRI T TR LS E T 8RR 71T, BT v RV REF PR E V-

e BT IFRRBRR A ERET 5700, HEOEM R bR TS, Lo, EH bR
EICEW, ETRERO 1 D Thor Ty F 77 ut AT, ERFETIIRMISTERNEK

DI O EREE RN L AT O MER S DH, TR E— ATy F 7 (Neutral
Beam Etching : NBE) i3, 1EROFER AT 7 A~k 5 Z & ThiFoEH =

RN F =R T ZRIFE O F SO FIEH L, EEOIRICHEEZ I LT 5 FETHY . &K
HROPEEEREDOHKB RV ELIHMTHL, L, =y F 77 o R3MmEBEHE
FMEF UG Gl OIEFIHHETH Y | mzhRpoEEE R v F U VRO
PATHRMICAT DO D IEN Y TERZBREFEHUB LI OANERZEE L WD, 201D
T T AR EB N FEEBE L CmBERY I a2 b—a r 2T, T nt 2%

KIBIZSET D Z L2 BMERE LTWD, 22Tl fHRRIC w7 v Rtk 145
AL, #EZMLY 2% NBE #BIZEHR L, AT 2RFORBESCERIBERST y F o 77
0 252 5 BOMAEZHE—-ORNE T 5, F I, [UKSDFARBEOEE) T %L
—HENRGRA=RITHREL, Ty F 7Tt A~DOEBELILINIT D, FD%, Bt
BNOGH LN Lol MR E S LICHIEEREZITV, @7 A7 MG L BT =

v F U Tat AOEHERET S, FECEL T, LFRMIGEFRT 572003 FH R
HEHBEIZESWEEBEMEFNFEEAVWDL RN Th S, 7E L, 20 L5 Tk
TIFZHDFEFZMOH D Z LITFHEAMOBLE HBFEMICEE L <, FERIIZH 10 nm
A=)V D R KB R TE R OR S 2 it 2 2 S IZREECH 5, & Z TARMIETIL,
T & LTSS (Reactive Force-Field : ReaxFF) # M\ \7=%r 781715 (Molecular
Dynamics : MD) VA2 X o TRHT 21T 5. FLlARBUR 2 RICHEWT NBE JEIC K 5 v
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2

3

F o 7T vk R oy BRI LT WRSEI R E NS T S B3 D 22 T2 D SRR & 3
WICERES . LT BISHENIENZ L REMED & DR TH 5,

1.2 WFZEHIREIN O fefs B AR
NBEEZ W v F 0 77 at 22T 2080 72 K i SOCHERE OBE . B LOAS
T LR FFECANRFOEER = 2L ¥ — | ERREFEOMLEHEN Ty F o 77 akt Rk
T EEIZHOWTHERT S = & 2 A ROEKE T 5,

FZERR RO FERIFFIEDG A X ZF DERIC OV TRUNCTEIR L T 72 & W)
21 FEAr T RIS SiERT T
Si Ffk BICESHINCHFEZ CLIRFZ A L, NBE{EZHW ey F 77 nte 2%
BT 5 Iab—vara2Ehulz, AFREOER T R — 220 S 2BRICEHR
RO BEE LRSI TR T A2 & Ty F U TIEROE MR LT, i
Si 7L ClIRTOMAEEREWEA Ny &) T AL BRI L, TOFELHE
He A2 LTy F o TR S LT,

22 Si RO LHAE O]

B RS 7 0 2 A AFERC BB B 726, Si B EICAERT B BRI OO R R R
by Ialb—rarle, EROWEEE Iy T 7 7atAD—D2D/NT A= L
LTIAONDTED, AROILRIERICHEHTHL EEZXOND, BT vE
A B L, BB I 2 25 S B2 BRI FR 3R 1 T OBRHE ) 1 DR BRSO L
BEOMEERRNT 21T > 72, HMMELE Si D Ge ICEH 5 2 &L TREMIENEL L, B
EREDOMEEIC N U, 2, ST OR R LIRS LAbE s 2 & TREMEZ &
DEERR T OFE 2R L, BIbEE LI 50 LT,

WF5E BAZ D 2 RIR L

AFF R — i L7 SRR OMBIBIRIZ DN T, AREFHEIZ K DREH & e T RIS
& % B & el LA O — B A MR LT-, ZHIC X » TARFREO YN RSN, £,
IMTEEON, =y F U ZINRICKRE REEBE 52 5 AR OEB = 3L XF—2EH L,
Ty F 77t A RIETHEBICOWTHME L, ZNbDZ &b, RIFFEREED BT
I RER SN LB X TN D,

F L LA%OME

Si MR CLHF PRI -2 AT 256 1I2B8W T, KRG FOEBI= R L X —%2 /T A —4 L
LBy F o 7 7av A~OFBENRP SN, ZUEPHERINTEAY Ialb—
CERIEE LT, SRIIANT DR FREOEESCHEMRE FFEOEE, ERIBEDOEE 2 L
B2 DMTRT A =2 DB E) Ty TF v 77 at A~OFBOMRIA~LYEET 5 TET
bb, Flo, Ty F 7T uv A~ KT 5L U THEBROMMEIZER D 2 5 itk
IZOWTHBEEIT) TETH D,
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WFZERR U 2 b O3 2 BILAEEO A D% E1E, WIRI 2 BREFHEFL L TR &S W)
5.1 Firam L - FRER FERTETD)

FiHEsE (RS E ST
Briz7e L

=&

Brio/p L

EpRFES

1.

K. Sekiguchi, N. Uene, D. Ohori, K. Endo, T. Tokumasu, [ReaxFF MD Analysis of Substrate
Material Properties into Oxide Films during Thermal Oxidation Process of Group IV
Semiconductor Materials.| , [PRiME2024 The Electrochemical Society)] , Abstract# 196413,
Hawaii, U.S. (October, 2024).

ERNFES - RS

1.

BIOER, FRE, KIERI, miEfnZ, s, [ROSEASLS a1k vz
IV EAR B O BRI S 3 1T DIRERGEMENT) [56 14ml~A 27 m « ;) Ty v
R L], #EHE S 6P5-PN-8, REAM A —/ L, FEA, 2023.

BIOEXR, FREH, K\, @mERE, s [TV RS AR OB ERL 7 1 ' A
(2B T DB LIRS OIRERIFIE~ DSOS 55y FE 1520 T3 71 s AR
AR, GRS 24p-P11-2, HEHH RFEHEA S v %A, B, 2024

BERER, FREM, L (7oA A c k2 by A FEoyF L 7OK
WY B D RAT ) T8 71 RS AR R AGEE S ], HEE S 25a-12]-2, BT
AR RFHEA S v XA, HE, 2024

52 0M (FiF, H, v A2 IEK, %)

Frlo7p L
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R o1 [mis

2024 £ 9 J] 5 HiEH

SIET =T R bR T =TIkt A YEBUREEIC BT A RS

AN N
FALRS: WAREFRSERT Bd%
Somarathne, K.D. Kunkuma A.
FALRY: WAFFRIERT FHEATTER
Yu, Xia
ALK AR EARIERT R EBh 2

1. WHEDEME BEE
1.1 MHEDOE & HIY

SIET =7 (GNH3) /Z2XRBEIZ BT 20 FEOMEDOERIZ L D | 2050 FH—R
Za— M7 ZHIT = Rf =T fLE LT NH3 DAL THDHZ ERHLNI72 > T
W5, MUFEE TIE, 2014 42005 2019 F2F T SIP 7r ¥ = 7 MIEBW T, GNH3/4EA
BRBEFS LU0 GNH3/CH4/Z2 U B B3 2 Al ZeF 98 2 S0 L, GNH3/Z25URBEIZ 1T 5
NOx DD D Y > F « U — 0 ZBIRBERAT 2 R THID THFE L7z, TNy,
02 2% 16% CHEH A A H1 D NOx HEHH &% 100 ppm UL F KEMHTIc L 20 THY | %
(ZSEBAT 42 ppm AN A2 JE5E) IR L, R NH3 P E D EricMmx b2 N TEZ, 2
O ORFTE L WAT LT, PERIHE S AT RE= X L X — e (FREA)IZEB W T, R FID
50 kW GNH3 # A ¥ — ' > v A7 APHE I, HBEIFEIEN Tz, LarL, NH3 IEH
ECEERSN (0.9 MPa) WICIEIKE LTS ta S hs720, Znzkib S8 T
PRIESE 2 GNH3/ZEXURBETIEL, HAZ —EURIBICH TR a A SR RAET D, T7obb,
k7T =7 (LNH3) Z5{b S THREIHT A ZH/EMT 272D DR F— & Z i
IFEIT A RN D, ZDOTFF—E, NH3 OIRAFHEEAED T~8%iT < & ZALIBEE 5
HHIEICERRNT D, IHIZ, TUrE=TRILEEOEEMITELS . BEEZHEONICEL
SHLZENHLLS, HAZ—EUREOFREZENTZENH LV, 2115 D5 R OfFR
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Ty aWBlC L AERET NV ERE L, ZORRE ) AV O OEERRGMEE LT,
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EREEEET D,
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L0, TNHOMEERICOWTIE, 7770 Yar7Fu—F 20 7E27 L THE
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BRXEEMT7 L2 ) 7B LTV, &ED LNHS MEEBREEICEN Shd &
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BHLTWS, BEfiTiL, A—7 > Y —2Za— R OpenFOAM-7 DA F L —7 5 —25 V)L
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2.2 F LWBIG D
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TR O BT T2,

RAKT =T O ZVHPIZE T DR ER OB REIL, BEVEIZ L > TRE AR
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AR, —HEEMUZ%BD L, T0%—ED SMD ZH#FFT 2 2 L RbhoTc (RS
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REAE L TNT 2T ARABEED L TETH D,
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Hayakawa, T. Kudo, H. Kobayashi, Towards the development of liquid ammonia/air
spray combustion in a gas turbine-like combustor at moderately high pressure,
Applications in Energy and Combustion Science, Vol. 16 (2023), 100215.
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WRNOTRIC T v REGERWIET v FR (RALKFER) EREIES RN L U TR < BI5F
SNTWD. L, TRETHBINTEIIETY v EREMEBRIZIT 1 21 2OWEICE
WL T v BREMENELL EOYMEZ R THEHNIAET 2 b OO, HEE &AM A [[IRFH W
ST AT v BREMET N E THEE LR o 7o, R, EtEEE L S AR T 5
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FEZMRIIL, T A7 —NWAEEICE S BRBMA =L L T N AZEMEEZT 50T
T4, iz, WERONR=TNFA 0 ZNVR BRI DT A F )~ — DT FEME - T ko
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2.1 7 v FHREMENR (Nafion) (T3 5Bz
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BN OBEE LD b REL 2o TE Y, BHEFZWMEICIT A ML & B E & o Fms
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He&RE LICES 7 A4 ) ~—&BE LTZFRICBNT, RIEKERT A 4 ~—OREE
Rtk L BRE ) T OFTBEEEZH DM Lz, & BIT, ko Nafion £ AV 7- BARE D
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Characteristics of Polymer Electrolyte Fuel Cell, International Conference on
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AR X, AIIEN D 7 o (kWA A (F-)DPREN EHF 2 2 & ¢, MBI OB IC B e
BEEOMEMET L, BHZIHT 22 mbhTnb, 22T, MEMRIERS 7
T % CLCF F-/H+ antiporter (CLCF)% VT, #AN D F-Z@#Eulc s UBErERE DOH#E
FfEX->Tn5, CLCF IXERICL - T, F-ZMlust~kH T 21cdh720, v hHHD%E
HIRPICEL D A 2 Z LML E o TWD, F7-, B AEE L E A
STEY, ZF I UEEGluex) SHIBANAOKERIZT 7 F A TE 58000, ZHUICBIT D
BERNFTHDHEEZLNTND, LLAENS, F-& HENZHRENDEEIC OV TS
ME72o>TELT, Gluex DEHENIREE L L E RS> TR, MM T, CLCF 2 F-&
H+D A F AU E D RIS, F-O B % KEERF O O DA 42 (Cl-72 &) & ZRHEAE XY |
BT DB ONTHH LN E RS> TRV, ZILH OEITEINRBRETH L Z &0 b,
FE ARSI O EBRICB W TR 5 Z L IIREECTH D, = 2 CTAMETIE, S FEE
(Molecular Dyanmics : MD) 2 = L —3 3 > % U CHRE O AT HU L ] OEMT 24T 9 .
BIFFREATIICHT0  FHEREIET 0D T~ A 7 u B TOERBLETH 5,
ZHUIMD ¥R 2 b—3 3 SRV CEMBIC b IRFHNC b IEF I KRB R L0 D, Ko
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1. WHEDHME BEE
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2.1 H LW AHEORI%R
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D F1£ETrX Grotthuss mechanism Z&E 95 Z LI TE RV, D7, AR TIE, it
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PER Gy oz, ZHUIERMEBEED —D2>Th HKA TR TO PEM WO 7 1 | ik ferk
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FHEEEKROIE ) PRERTIC X D IEBBRE DR T ARE NI BTz, THhIE. &
KFED 10 DA 1 Vehicle mechanism (2 X LK T ORENRKE N ENFKETH D
LEZLILD,

SBOBEEL LT, BEIZET 5 parameter set Dk, FHE S OILKIZED A TUV
KTFETHD, o, WEFHEZR & DT 72 £ BTV, KAEFIZEIT 5 PEM O
REEIZ DWW CEFERITHENT L. KA T ERER CoOMERER RIS 72 BRI 2 5 21T e &
EZ2 0D,
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Hiroki Nishizawa, Naoya Uene, Takuya Mabuchi and Takashi Tokumasu: Molecular
analysis of hydrogen-bond structures in polymer electrolyte membrane in polymer
electrolyte fuel cells below freezing temperatures, ECS transaction, 2023, Vol.112, pp.285-
290.
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Hiroki Nishizawa, Naoya Uene, Takuya Mabuchi and Takashi Tokumasu: Molecular
analysis of hydrogen-bond structures in polymer electrolyte membrane in polymer
electrolyte fuel cells below freezing temperatures, I01C-1886, 244th ECS meeting, October
2023.

Hiroki Nishizawa, Takuya Mabuchi and Takashi Tokumasu: Analysis of Transport
Characteristics of Protons in Polymer Electrolyte Membranes in PEFC below Freezing
Temperatures, 101C-2899, 246tk ECS meeting, October 2024.
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TWo., WHARMEE OB IZB W TIE, 20 L9728 LU\Hﬂ@ﬁﬁ%ﬁﬁ) L 7ok it assk
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éﬁé«ﬁ(li”ﬁﬁ/\fm’ﬂ/ﬁj—é <‘: No, ZERT]EBEEROYEIREZ TR v R i
EERARAT B EE LV, AL REF I 2L L 72 WO SKHLRE O SRR E 2 75 5 §R Y
272 )y (R 22 AT I A H L, bﬁﬂﬂ@/bf;u\ CFRP FH(Z>W\ T Lk oFf-E & fgih 4%
72 D FBEHATRESE A0

HEEE O D7 — 713, i & BIiE Dot % BT, 2R - BEER O YA R T Boeing
777 7 5 AD CFRP B EET A U T %175~ VF R — )V 2 R THIO TR &4,
IRFBRBHEREDE D CFRP EEOFRFHIRITTEELZH LI Ui, RFEITHRHE & #i5 D
wtEn~5 CFRP @ﬁﬁ*ﬁ@%ﬁﬂi?%f%%%iﬁﬁ'é 7o, FEBRED 720 Ly CFRP A EHZ 3 L
THFRZEHRRED LR 2 BEMICATZ 27 7 L— AU —27 L 545, LirL, 8
R CIIIEREE A i{;mﬁiﬁqﬂfﬁ%ﬁﬁb\f% v, KEW¥T 5 CFRP £ROZEXK /I TFRIZIT 507
BELZRB AT L o TV, f£7-, Boeing 777 285 L 7= H— DO EIIR IS5 2 T I
BME-THEY, MHREAZZ(bSE728 L CFRP MEHIXT L, Rl EBEZHBRED LD
K’Zﬁéﬂﬁﬁ‘éb IERMEATH 5.

A ClX, REMMEMRIL 7 AF w7 (Carbon Fiber Reinforced Plastic: CFRP) % FH\ 7=
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%2 A L2V \P‘J‘&B%iﬁ‘ﬂ'/f Vo T mOIRENGIR - AEEEDS BRI RIRHISEL 2
AET S, TNETEMREN TS eRRER L 2D, CFRP 1S T3k & B85
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BT DERHEREDE (T'700S, T800S, T1100G. #HAEII#3900-2B) S HEAEDMREIZ KIF
BELHL T 5.
[(EE B] KEHEBEILICE D BONE L — MEDT—F _R— AL HEEL, BRI
BDERD AN EE L CERERBOFER T L R 2BBRFELFETS.
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44

FHECITER T LT Y XA (NSGAID)
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S c
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—+— Neural Network based optimization
% Tm —=— Kriging based optimization
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B 1: A B L UNGANN E7/UIZ K 5% HRRE(L (T8008S)

— 220 —



ZNHIBRA 8 D Z & H B E 2, KO ROBWEECTFEDOHGEZ HED T2, ZORER, ~A
Xiwfblc L D Eqifb &, #+E (Neural Network) & NSGAII % ffffl L 7= GA+NN &
T K D RIECZHIITHB T 5 2 LA HRE (1), ZRETOBREMETIE, Wih
DFEGES X F~— 7 BEOWRIREIT I L 2 RO IZEA SN TETERY, /L
FT7 4y 7 AN EGLEMNZ2 LFRECRIELI-Z 2 IEIMDTEELLNS. X1 T,
WTNDOFES F— RE T &R L2 "I /5L — Maafbhd L bnolz. LaL,
GA+NN oo it (Kriging €7 /L) 12X D EEEDH S L0 BCRERE <, F
RN — MEE/LN TS, ZZETONFE, —% 2023 FHEO HAMZEFH
FRACERSCMARIH ST TR EE S, £72 2024 F 10 AICTONLTRITHES VAR YT AlZB 0D
TRETETHD.
2.2 HHH A 2B 2 BRI FERIEAENT O

RIS 2B TIHEIEAAT I W TR AR IERRIENE 2 B8 L T2 217 9 2 L 35K
DHND. RIEHE T, WERBIEMNT CIT72 > T2 Y U AN—ZIERJEMRTICOI D B 2, £
B ICRT 5% B 21772 > 72 3 DOMEKRIZKR LT, BIEMIT & Dbk 21772 -
7o, TR, BOEKELBEREEONT T, 7AXT MNEORLRDHNTHOFHEE T
A EHIIERIEAE DB/ & <, 2 BB 2T O BROMEIEMNT & L CIEBIBIRAT & &
AKELTHRENRRNZ LAVRIR ST, AKRFIZLLT O X 5 (ZEBRAIRE~ O Fhm Y
T & % : Multi-objective design optimization of CFRP aircraft wings considering

fluid-structure interaction and geometric nonlinearity, Yajun Liu, et al.

Multi objective optimization
with linear structural analysis
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5. WFZERE Y A b K 2 MLIEOME OEAIE, PIES SEFHETZ L TFS W)

5.1 Fifam X - FREEK (BRTEET)
FINHESE (RAREZET)
(fRFneegs) B 4258« M2 ORRET & 203, AR5/ 03,43 & (2024), pp.
9-14.
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Y. Liu, T. Yamazaki, S. Date, T. Nagashima, Y. Abe: Multi-objective design of CFRP

composite aircraft wing with next generation fibers and resins, ECCOMAS 2024
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XD E AR ENFER T, HEBEIOWMKEOZMET &, P& AE IEE), £ 5 H~OmE
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WXL THICTH D Z EBHERTE o, BIRR T, DEM 7' 1 7 7 AREONEOBfE L, STF
DE G EERENETH D RELDOEEZSOWT—EDOREELB LN TS0, LIRS
RN T T Db D EFE 2 D,
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BAUC IR AL A BB L TiE, FEBRIC X 2FHN R EE /720 ¢ <, BT
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* Yuto Nakamura, Shintaro Sato, Naofumi Ohnishi, “Application of Proper Orthogonal

Decomposition to Variable in Computational Space for Reduced Order Modeling,” 76th Annual
Meeting of the APS Division of Fluid Dynamics Meeting, J28.02, 2023/11/19-21 (Washington, DC,
USA).

* Yuto Nakamura, Shintaro Sato, Naofumi Ohnishi, “Multiple flow fields gathering in a reduced
order model,” Twentieth International Conference on Flow Dynamics, 2023/11/6-8 (Sendai, Japan).
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Hiroki Sakamoto, Shintaro Sato, and Naofumi Ohnishi, “Flow Instability in a
Hypersonic Boundary Layer Behind a Propagating Shock Wave,” 76th Annual Meeting of
the APS Division of Fluid Dynamics, ZC06-5, November 2023.
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