RAKERAEHEAEFTMBEREMAMAZE L2 —(E. X The Transdisciplinary Fluid Integration Research Center
HAMETEFTEOHLEZBEME LT, ERIGE4AIZREE  (TFI) has been established to promote the next generation
LEL, RERBMEMBFE LI, RAKEMER DM transdisciplinary research methodology at Institute of Fluid
BIMEBRHMEER—/IN\—aVEa—42 P XTALIZK DK Science, Tohoku University, in April 2003. The next
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has been applied to fluid problems that cannot
be solved by either experiment or computation
in the fields of energy, aerospace, life science
and nano/micro technology. Research topics
cover our health, manufacturing, and infra-
structure. Our center also promotes Fluid
Informatics that integrates fluid science and
information science.

Shigeru Obayashi

Director of TFlI Research Center

Ktoa—IE B ORI KERERFEHERAAICHY. 4K TFI research center is located in IFS, Tohoku University in
LY. RERAFBFRELE L 2—EEELLENSHZEEH#  Sendai, and it conducts research in cooperation with
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research divisions and AFI research center in the Institute of

FARPLRENBLOWEEHORE L. REREMIEMMTED  Fluid Science. “Integration research”, which is the key
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concept of the center, has two meanings; (1) integration of

research fields and (2) integration of research methodologies.
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Introduction

The Transdisciplinary Fluid Integration Research Center aims to solve transdisciplinary fluid problems of urgent
importance by means of a new research methodology integrating experimental and computational methods. The
TFI research center consists of the core research division and the targeted research division.
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Core Research Division
Theoretical research is performed on advanced computational
and experimental integration methodology for application to

flow interrelated problems and supporting targeted research

division.

A RAEERFHRSE / Integrated Fluid Informatics Laboratory

iR KM% Prof. Shigeru Obayashi
EHR BEE Assoc. Prof. Shinkyu Jeong
Bi# T =R Assist. Prof. Koji Shimoyama
Bi#H K& E# Assist. Prof. Kiyonobu Ohtani
B#% =k £%E Assist. Prof. Takashi Misaka
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Research focus is to advance utilization of new
information technologies with computational
fluid dynamics (CFD) as an innovative solution
for various engineering problems.
-Development of a silent supersonic transport
based on the biplane theory
-Measurement-integrated simulation of
turbulence phenomena
Multi-objective design exploration for design
space visualization and knowledge discovery
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Prof. Shigeru Obayashi (add. post)
Senior Assist. Prof. Yuriko Takeshima

Research and development of advanced visual

informatics for complex system dynamics.

Theoretical approach to flow feature extraction
and visual data mining

-Multimodality, concurrency, and unification of
flow computation and visualization

-Visualization ontology and application design
support/lifecycle management
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ization of Karman vortex sheet

Targeted Research Division

ERIHEEF— AL R RREFEFEICKYiRAERESLE Targeted research projects are performed on transdisciplinary
EENHLEOEGEMABBICEITATO I INAEEHEL flow interrelated problems of special importance using
advanced computational and experimental integration

methodology.

FRREE MR SE / Interdisciplinary Shock Wave Research Laboratory
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Prof. Shigeru Obayashi (add. post)
Assoc. Prof. Mingyu Sun

Basic study and interdisciplinary application of

compressible gas-liquid two-phase flows with

shock waves.

- To analyze cavitating flows around a real
machine in industry;

- To establish a simulation technique for laser-
induced liquid jets;

* To optimize flow visualization optics by CFD
and ray tracing method.
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Prof. Toshiyuki Hayase (add. post)

Research and development of TFI methods
using the low-turbulence wind tunnel facility and
the supercomputer system.
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Influence of nozzle geometry on the
laser-induced liquid jet

BEEMERIFMEST / Super-Real-Time Medical Engineering Laboratory

#gin BE B
EHR BHF H
B A fE—

EgEgmitilEfitarEa—4Y3aL—2av%E

—{KIEL-EHAIRE L Ial—avIc kB ERKE

BMEBRTORRLEREIEZ~DEAICEAT

SRR EHAELET,

BT AR S MRS Sl —Sa B DR R

EHMERNICSITAMBEO RS IRZDOERLE
&G A

Prof. Toshiyuki Hayase
Assoc. Prof. Atsushi Shirai
Assist. Prof. Kenichi Funamoto

Research and development of measurement
integrated simulation of bio-fluid systems to
obtain living body information for advanced
medical engineering applications.
-Development of ultrasonic measurement inte-
grated simulation system for blood flows
-Fundamental study of cell flow dynamics in
micro blood vessels for clinical applications

MEF/T0eRAWESE / Intelligent Nano-Process Laboratory
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HZZ AFEHA EL Assoc. Prof. Tomohiro Kubota
B WM f# Assist. Prof. Takeru Okada
B# # EE Assist. Prof. Weiguo Hu
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Research and development of nano-device
manufacturing technology using TFI methods,
for example, fusion of nanotechnology and bio-
technology, and combination of advanced
digital processes (plasma, beam, atom/
molecular and photon processes), real-time
monitoring, and process simulation.
-Development of ultimate top-down process
(plasma, beam, atom/molecular and photon)
-Development of real-time process/equipment
control

IRILEX—EBIRERIR S5 / Energy Dynamics Laboratory
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Prof. Kaoru Maruta
Assist. Prof. Hisashi Nakamura

We pursue our research and development on

effective energy conversion processes and

their dynamics in combustion and reactive fluid

systems for establishing new concept

combustion technology.

By taking combustion with low exergy-loss as a
keyword, inter- and transdisciplinary
researches through industrial and academic

collaborations with domestic and international

partners are conducted.

- Microcombustion

-Multi-stage oxidation by micro flow reactor
with controlled temperature profile

- Microgravity combustion

-High temperature oxygen combustion
-Combustion of alternative fuels — biomass and
synthetic fuels

REZHMAEMNE ST / Reality-Coupled Computation Laboratory
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Prof. Jun Ishimoto

Research and systematization based on the
phenomenologically verified massively parallel
computation method is performed for the devel-
opment of advanced multiphase fluid machin-
ery and the optimization of the mechanical
design in connection with the frontier energy.
-Development and systematization of inte-
grated experimental and computational
research methods
-Development of the frontier active cooling
system using micro-slush two-phase flow
-Development of Integrated Simulation
technigue on an atomization mechanism.
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Transdisciplinary research on micro-
slush two-phase cooling system



