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REFH O E

Summaries of a class subject

AT RIVF—TEER JEVRPT /S
Fluid Energy Morphology M. Tsutahara

The mechanism of complex fluid motions, such as vortices, several types of wave motions and turbulence
are essentially due to the non-linearity of flows. In this lecture, analytical methods and construction of mod-

els, some discrete models for simulation, and their validity are described.

EERRERR AR R
Fluid Flow Phenomena with High-Velocity and Phase Change T. Kataoka

Supersonic flow or hypersonic flow with shock wave around a bluff body, and the high-velocity fluid
flow phenomena like cavitation with phase change in piping arrangement are the main themes in this lec-
ture. Theoretical models, experimental methods are discussed and applications of the phenomena in industri-

als are introduced.

BRRE T RILE—EnER Wih (g3
Multiphase Thermal Energy Transport N. Takenaka

In this lecture, thermal energy transport phenomena with phase mixing effects are discussed focusing on
the modeling of multiphase flows. The flow pattern maps and the constitutive equations for the multiphase

flow patterns are introduced and applied to multiphase thermal energy transport processes.

BIXNVFEF—VRTLR oL
Thermal Energy Systems H. Asano

Distributed energy-supplying systems for power and heat demand are reviewed from the standpoint of
energy saving. The principles of equipments for power generation, heat recovery, and heat pump, are intro-

duced. And, the design methods of heat exchangers as important equipment in such systems are explained.

T RIVF—RHR P A
Energy Conversion Theory S. Hirasawa
Technologies of energy conversion, thermo-fluid phenomena in equipments, thermal control of process,

optimal design method of system, and micro-nano scale thermo-fluid phenomena will be discussed.



RIGRRIERITR A (H19 B L 75w
Analysis of Environmental Thermo-Fluid Phenomena

In this lecture, numerical analysis methodology for thermo-fluid phenomena related to environment of
the glove and a city. As phenomena, a plume, a tornado, heat-island phenomena are selected. Theme is as
follows: Natural convective flow, stably stratified flow, glove simulator, governing equations, numerical

analysis, and direct numerical simulation (DNS) of turbulence.

BRI RIS Hilr W5
Analysis of Complex Thermal-Hydraulic Phenomena A. Tomiyama

Mechanistic models, numerical methods and experimental techniques required for analyzing complex
thermal-hydraulic phenomena encountered in advanced energy and environmental systems are discussed from

the viewpoint of multiscale modeling and analysis.

BB SRR M ek
Multiphase Thermo-Fluid Equipment S. Hosokawa

Multiphase flow plays an important role in thermal energy conversion systems. The principles and de-

sign problems of thermo-fluid equipments are introduced from the point of view of multiphase flow dynam-

ics.
MBS B ERm BH R
Hierarchical Structures of Engineering Materials Y. Tomita

This lecture deals with multiscale modeling of micro to macroscopic structural formation and evolution

in materials. Numerical evaluation of instability and strength of structured materials are discussed in detail.

M RER REER B
Functions and Structural Morphology of Engineering Materials T. Hasebe

This lecture provides updated theories and methodologies clarifying how the structural morphology in
various hierarchical scales of engineering materials link to their functions and mechanical properties, and

how they are to be physically modeled and mathematically expressed.

BN RRE R B A
Strength and Fracture of Nano and Micro Materials K. Yashiro

Conventional continuum theory is not applicable to the strength and fracture of nano and micro struc-
tured materials, e.g. quantum dots and carbon nanotubes. This lecture overviews various computational ap-

proaches for evaluation of strength and fracture of electronic and atomic scale materials.



RIE - BiRRER CiPIOE
Environmentally Assisted and High Temperature Strength of Materials Y. Nakai

In this lecture, mechanisms of fracture in corrosion or high temperature environments of advanced ma-
terials are overviewed. For the application of the studies, methods for evaluating remaining life of power

generating facilities and micro-machines are discussed.

AENFE md
Interface Mechanics H. Tanaka
In this lecture, mesoscopic stress field of bi-material interface are discussed. Methods for evaluations of

reliability of composite materials, joining or coating materials, and electronic devices are also discussed.

F 7 MEHEE - BEER TR ek
Nano Structural and Functional Materials Science H. Yasuda

Structures and properties of low dimensional nanostructured materials are significantly different from
those of the corresponding bulk materials. This lecture deals with the designing of low dimensional
nanostructured materials by various processes and the nanofunctions such as mechanical, electrical, optical,

magnetic and chemical properties.

F / MREFHIER Hivr #E
Electronic Control in Nanostructured Materials A. Tanaka

Nanostructured materials exhibit the distinct physical properties found in neither bulk nor molecular/-
atomic systems due to the quantum size effect. This course will cover the electronic properties and functions
of nanostructured materials. This course will also include the spectroscopic methods for characterizing their

electronic properties and their applications to advanced materials.

HEERE RN HUH A
Creation of Functional Surfaces M. Tagawa

Origins of the physical and chemical property of the functional surfaces are described. Theories and fun-
damental techniques to create designated functional surfaces are discussed including their evaluation method-

ologies. Some examples of the surface modification techniques will be introduced as well.

¥+ J BERTR s
Physical Analysis of Nanometric Structures Y. Fujii

X-rays, electron beams and fast ion beams interaction with nanostructured materials and that surface
atoms is discussed about the physical elementary process, and it gives a lecture about the technique to evalu-

ate the nanometric structures by using the probes of above beams.



F/ A0 =T YVY KA AR
Nano- and Microengineering N. Ohmae

Methods for identifying material surfaces and interfaces on the bases of micro and nanoscales are to be
introduced. Issues involved in the actual movements of micromachines and nanomachines will be pointed out

and discussed.

Bl > X 7 LEIRKGR KRB —
Emergent Theory of Dynamic Systems K. Osuka
Identification of dynamic system and evaluation of its characteristics are explained and then instability

phenomena of coupled system with inside component and outside component are theoretically lectured.

AVFU Dz MY R 7 LW e A
Intelligent Control of Mechanical Systems T. Fukao
In this lecture, the basic theory for building intelligent control systems and their application for

Mechanical Systems such as robots are discussed.

X = X LRI il
Creation of Mechanisms H. Kanki
In this lecture, creation of new mechanism for required target is discussed and several examples of ac-

tual developments are introduced.

BRI P RER AR o=V
Emergent Theory of Dynamic Functions K. Adachi
In this lecture, the pattern formations of intelligent systems by dynamic and nonlinear interaction of

every element are explained and then the emergent of function of whole system is discussed by using some

examples.
HERT A F 20 BT BH eI
Analysis of Biological Dynamics M. Matsuda

In this lecture, the dynamics of biological soft and hard tissue with intelligent function, and the adapta-

tion of tissue are analyzed. Moreover, a new synthesis methodology for system emergence is discussed.

REKEE > X T LGw AR (H194EHE B L 750
Future Manufacturing Systems

Main topics of this course are future manufacturing systems which are represented by autonomous dis-
tributed intelligent manufacturing systems, such as holonic manufacturing systems and reconfigurable
manufacturing systems. The architecture, system elements, control and information exchange of such sys-

tems are introduced here.



FIHMEET O X5 Sl TR
Advanced Manufacturing Processes T. Shibasaka

The manufacturing processes of precision machining, ultraprecision micro-machining, high speed machin-
ing, and free-form surface machining are introduced. The intelligent manufacturing methodology for the

creation of artifacts and environmentally conscious design and manufacturing will be discussed.

FNBYFE T A E R GR A WX
Intelligent Precision Manufacturing Machines H. Suzuki

In this lecture, the intelligent CNC ultra-precision manufacturing machine/machining technologies are
described for the electric, optical, biological devices of the future. And the machining technology of micro
and nano meter level by use of micro or nano meter size tool such as diamond tool, the trendy examples of

those applications and the process are discussed.

M A TR Pl
Emergent Theory of Intelligent Artifacts K. Shirase

In this lecture, advanced approaches based on the evolution and learning to realize intelligent artifacts
and systems are referred. And concepts required for next generation manufacturing systems such as

Intelligent Manufacturing, Autonomous Manufacturing and Holonic Manufacturing are discussed.

ATIRIBERETE il BA
Design Theory and Methodology of Artifactual Environments T. Taura

In this lecture, the nature of the sustainable artifactual environment is analyzed, by focusing on the in-
telligence theory, function theory and systems theory. And, a theory and methodology for designing the

artifactual environment is discussed from the viewpoint of the information provision and the value creation.

BICHIBE Y R T L5 SN
Adaptive Intelligent Systems A. Tsumaya

In this lecture, the methodology of management at each stage of the systems’ life-cycle based on the

knowledge engineering, the information technology, and the complex systems are discussed.

HEERRE RG]
Information Technology for Industrial Applications H. Narazaki
In this lecture, emphasizing the application to industrial problems, various information technologies to

realize autonomous and adaptive systems are discussed.

FN G fE R RE #A
Intelligent Control in Production Systems Y. Otsuka
In this lecture, the basic technologies for building intelligent control system and their applications in

production systems are discussed.



THERH i F CRIDSE
Information and Control Theory M. Nakayama
In this lecture, the basic theory for intelligent control with information processing and their application

are discussed.

BHLERIE g
Welfare Information Technology H. Isahara

This course describes that how information technology can assist people from the viewpoint of welfare,
focusing on the natural language processing technology as language is one of key medium of human intel-

lectual activities.

ME - ELiEs Bt HX
Perceptual and Evolutionary Computation Mechanisms H. Sawai

This lecture provides some computational models inspired by the perceptual and evolutionary mecha-
nisms of life, pattern recognition and processing methods for speech and image, and evolutionary computa-

tion methods for solving optimization problems.

BRITET /N1 X5 E i
Information Transmission Devices 7. Wang
The course involves the principles and concepts of information transmission devices based on biological

and human information processing mechanism.





