FB3—K (Code)

FlB 4 (Course title)

Course title (English)

106001 b BB R LA Applied Numerical Methods

106003 [EA ) Solid Mechanics, Adv.

10G005 BT Thermal Science and Engineering

106007 FAEFRIR 1% Introduction to Advanced Fluid Dynamics

10G009 Bt Quantum Condensed Matter Physics

10G011 PR Design and Manufacturing Engineering

106013 WA 2 7 NEE G Dynamic Systems Control Theory

10G057 FTE R & Bt Engineering Ethics and Management of Technology
106017 i )% Fracture Mechanics

10B628 - P T Neutron Physical Technology

10B407 TRT 4T A Robotics

106025 A IFERET NA A T2 Mechanical Functional Device Engineering

106036 PR T 2 < - —A Basic Seminar on Mechanical Engineering and Science A
106037 PR T 22 X ) —B Basic Seminar on Mechanical Engineering and Science B
10G041 IR IE R Advanced Finite Element Method

10B418 SR B Strength of Advanced Materials

10B622 EALYL Thermophysics for Thermal Engineering

106039 BB RS Eh Transport Phenomena

106021 SR T Engineering Optics and Spectroscopy

106403 IS AT MR E Optimum System Design Engineering

10B631 TR AR T High Energy Radiation Effects in Solid

10B634 ?ﬁﬁﬁmﬁ%fﬁi‘?iﬁﬁ{ﬁ Advanced Experimental Techniques and Analysisin Engineering Physics
10Q807 FHA AT L Theory for Design Systems Engineering

10V003 NAF A= A Biomechanics

10W603 [ T 24 5L R Introduction to Biomedical Engineering

10Q402 S Turbulence Dynamics

10Q610 B AR08 1FE I — Seminar: Dynamics of Atomic Systems

10V007 MBI TS I — 1 Neutron Science Seminar I

10V008 PR T 2 —11 Neutron Science Seminar II

101056 HAE#H G B8Rl —2R) Advanced Modern Science and Technology(8 times course)
10X411 TEHER S AT L DT WA Design of Complex Mechanical Systems

10X402 T—=T 4777 bFYA Theory for Designing Artifacts

10G055 £ B A Crystallography of Metals

10G061 S B R Applied mathematical sciences

693517 HEE S AT LG Theory of Integrated Dynaminal Systems

693513 Ea—<r s VUV AT AR Theory of Human—-Machine Systems

693431 Va3 S Dynamical Systems, Advanced

653316 B RE Heat Engine Systems

653322 PRBEFR T Combustion Science and Engineering

88G101 WFIEMmER - FZEAE (BTR) Research Ethics and Integrity(Scienceand Technology)
88G104 HIROR PE Intellectual Property

106049 A B =y TN (B TR Engineering Internship M

10G051 PR T2 B KR O 55— Experiments on Mechanical Engineering and Science, Adv. I
106053 TP T T4 0 280 e OV o — Experiments on Mechanical Engineering and Science, Adv. 11
106058 MRS T2 2 —1 Basic Seminar of Complex Mechanical Engineering, 1
106059 EHERE T2 I —2 Basic Seminar of Complex Mechanical Engineering, 2




Numbering code

_ Affiliated Graduate School of Engineering
Course title e — Professor,INOUE YASUHIRO
<English> | Applied Numerical Methods Job title Na;m o | Graduate School of Engineering
’ Associate Professor, TSUCHIYA TOSHIY UK

. Course offered
Target year Number of credits |2 year/period 2019/First semester

Day/period [Mon.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Numerical techniques, such as the finite element method and numerical control method, are indispensable
in mechanical engineering. In thislecture, basics of numerical techniques which are required to study
advanced methods for graduated students will be explained. The lecture will cover the linear system solution
(Ax=Db), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation
and partial differential equation. The programing exercise isincluded in thislecture.

[Course Goals]

Understandings of mathematical theories and programing implementations of the numerical methods.

[Course Schedule and Contents]

Introduction,1time,Introduction of this class\\Numerical representations and errors\\Macro programing using
spread sheet applications

Linear system,1time,Matrix\\Norms\\Singular value decomposition

Linear simultaneous equation 1,2times,Solution of simultaneous linear equations\\direct method, iteration
method

Eigenvalue analysis,2times,Eigenval ue problems

Interpolation ,2times,Interpolation and its errors

Numerical integra ,2times,Numerical integration methods

Normal differential equation and numerical integral,1time,explicit method, implicit method\\ initial value
problem, boundary value problem

Partial differential equation,3times,Differential expression of partial differential\\ Diffusion equation, wave
equation\\Poisson equation, L aplace equation

Examination, 1time,Feedback for homework and examination

[Class requirement]

Basic mathematics for undergraduates
Basic macro programing

[Method, Point of view, and Attainment levels of Evaluation]

Home works (four home works will be assigned) and examination.

Continue to (2)1 11




[Textbook]

L ecture note will be distributed through the course website.

[Reference books, etc.]

Reference books
Golub, G. H. and Loan, C. F. V., Matrix Computations, John Hopkins University Press\R.D.Richtmyer and K.
W.Morton, Difference Methods for Initial-Vaue Problems, Second Edition, John Wiley amp Sons 1967

Related URLs

(Lecture notes, home works, and other info will be distributed through PandA: https://panda.ecs.kyoto-u.ac.
ip)

[Regarding studies out of class (preparation and review)]

Problems are based on macro on Microsoft Excel or LibreOffice.

Others (office hour, etc.)

Have a PC with Microsoft Excel with VBA or LibreOffice (https://ja.libreoffice.org/).

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title department Professor,HIRAKATA HIROY UKI
<English> | Solid Mechanics, Adv. Job title Name | Graduate School of Engineering
’ Associate Professor, SHIMADA TAKAHIRO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period [Thu.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

This course provides fundamental concepts of solid mechanics such as stress, strain, and constitutive laws,
and methods for analyzing stress/strain fields and deformation of solids and structures on the basis of the
concepts. In particular, the course lectures theories of nonlinear problems such as plasticity and creep, and
their numerical solutions, or finite el ement methods, which are important for design and development of
mechanical structures.

[Course Goals]

Students will be able to:
understand solid mechanics deeply and acquire basic knowledge to design mechanical structures.
analyze problems of plasticity and creep by finite element methods.

[Course Schedule and Contents]

Introduction,1time,Overview of solid mechanics

Stress, 1time,Cauchy stress tensor, Equilibrium equation, Invariants

Deformation,2times,Material description and spatial description, Displacement, Deformation gradient,
Lagrange-Green strain and Euler-Almansi strain, Infinitesimal strain, Material time derivative

Constitutive equation: linear elasticity,1time,Linear elastic stress-strain response, Hookersguos law
Principle of virtual work and principle of minimum potential energy,1time,Principle of virtual work, Principle
of minimum potential energy

Finite element method for linear elasticity,3times,Basis of finite element method, Finite element equilibrium
equations, Elements, Numerical integration

Plasticity problems,3times,Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
hardening rule, constitutive equations), Finite element method for elasto-plastic problems

Creep problems,2times,Creep theory (uniaxial and multiaxial constitutive equations), Finite element method
for creep problems

Summary, 1time,Discussions and reports

Feedback,1time

[Class requirement]

This course requires basic knowledge of mechanics of materials and solid mechanics.

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based on the examination, possibly with considerations of the homework reports.

[Textbook]

Lecture materials are distributed in the classroom.

Continue to 21 11




[Reference books, etc.]

Reference books

T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese)\ Y. Tomita, ldgquoFoundation and
Application of Elastoplasticityrdquo Morikita (1995) (in Japanese)\ E. Neto et al., |[dquoComputational
Methods for Plasticity,rdquo John Wiley amp Sons (2008).

[Regarding studies out of class (preparation and review)]
Preparation and review of lecture materials. Exercises.

Others (office hour, etc.)
*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title e — Professor,Y OSHIDA HIDEO
<English> | Thermal Science and Engineering Job title Name | Graduate School of Engineering
’ Associate Professor, MATSUMOTO MITSUHIRO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period [Mon.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Severa topicsin advanced thermal physics are discussed. From microscopic view points, basics of stochastic
process and related topics are given. From macroscopic ones, after the concept of entropy isrevisited,
applications in global enviroinments and hydrogen energy are described.

[Course Goals]

Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Ability of global environment modelling

[Course Schedule and Contents]

(M) Brownian Motion,1time,

(M) Transport Phenomena and Correlation Functions,1time,
(M) Spectral Analysis and Fractal Analysis,2times,

(M) Stochastic Process and Its Applications,3times,

(Y) Science of Atmosphere and Ocean,5times,

(Y) Science of Hydrogen Energy,1time,

(Y) Science of Nuclear Energy,1time,

Check and feedback, 1time,

[Class requirement]

Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis etc.

[Method, Point of view, and Attainment levels of Evaluation]

Reports

[Textbook]

handout

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Not necessary

Others (office hour, etc.)

(2018)
Matsumoto: April 8 ~ May 227
Y oshida: June 3 ~ July 22

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> |Introduction to Advanced Fluid Dynamics

Graduate School of Engineering
Professor,INAMURO TAKAJ
Graduate School of Engineering
Professor, HANAZAKI HIDESHI
Graduate School of Engineering
Professor, TAKATA SHIGERU

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Fri.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

, times,
, times,
, times,
,  times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Quantum Condensed Matter Physics

Graduate School of Engineering
Professor, HASUO MASAHIRO
Graduate School of Engineering
Associate Professor, NAKAJMA KAORU
Graduate School of Engineering
Senior Lecturer, SENAMI MASATO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period | Thu.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,3times,
,3times,
Atimes,
,Atime,
,Atime,
,Atime,
,Atime,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering

Affiliated Professor, MATSUBARA ATSUSHI

Course title TR Graduate School of Engineering

<English> | Design and Manufacturing Engineering | ;.; tite Na;ne Associate Professor,|ZUI KAZUHIRO
’ Graduate School of Engineering

Senior Lecturer BEAUCAMP, Anthony Tadeus Herve

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Fri.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,3times,
,2times,
,3times,
,2times,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Dynamic Systems Control Theory

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI
Graduate School of Engineering
Professor,FUJMOTO KENJI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Tue.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,5times,
,5times,
Atimes,
,Atime,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI

C titl Affiliated Gruate School of Engineering
e e Genmtment, | Professor, TOMITA NAOHIDE

<English> | Engineering Ethics and Management of Technology Graduate School of Engineering
Professor, KOMORI MASAHARU
Graduate School of Engineering
Professor, MATSUBARA ATSUSHI
Graduate School of Engineering

Associate Professor, TSUCHI YA TOSHIY UK

Job title,Name

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period | Thu.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Basic knowledge of Engineering Ethics and Management of Technology needed for future project leadersin
companies and society is taught. Students have to make group work after-class hours as well as presentations
of wrapping-up the discussions. Engineering ethics is the field of applied ethics and system of moral
principles that apply to the practice of engineering. The field examines and sets the obligations by engineers
to society, to their clients, and to the profession. Management of Technology is a set of management
disciplines that allows organizations to manage their technological fundamentals to create competitive
advantage. This course consists of lectures, exercises, discussions and oral presentations under supervision of
professional faculties and extramural lecturers.

[Course Goals]

To cultivate a spirit of self-sufficiency needed for engineers

[Course Schedule and Contents]

Engineering Ethics,9times, 1. Introduction to Engineering Ethics (EE)\\2.Medical Engineering Ethics\\3.EE by
Institution of Professional Engineers, Japan and abroad\\4.Product Safety and Product Liability\\5.
Comprehensive Manufacturing and EE (1) \\6.Comprehensive Manufacturing and EE (2)\\7.Group
Discussions\\8.History and Philosophy of EE\\9.Presentation on exercise of EE

Management of Technology,5times,1.Product Portfolio, Strategy for Competition\\2.Bussiness Domain and
MOT for Marketing\\3. Organizational Strategy for Corporates#039 R amp D\\4. Management Theory for R
amp D\\5.Presentation on exercise of MOT

Summary,1time,

[Class requirement]

Nothing particular

Continue to () 11




[Method, Point of view, and Attainment levels of Evaluation]

Submission of reports and presentations

[Textbook]

No textbook

[Reference books, etc.]

Reference books
Nothing

Related URLs

(No Web Site)

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

Nothing particul ar

*Please visit KULASIS to find out about office hours.




Numbering code

. Affiliated o
Course title Graduate School of Engineering

. . department,
<English> | Fracture Mechanics Job title,;Name | Professor, KITAMURA TAKAY UKI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

The basics of the fracture mechanics will be lectured.

Elastic problem, Stress function of a crack, Stressfield around a crack tip, Stressintensity factors, Energy
release rate, Jintegral, Elastic plastic fracture mechanics, Interfacial fracture mechanics etc.

Fracture toughness, Crackings in fatigue, environmental fatigue and creep-fatigue etc.

[Course Goals]

The objective of thislectureisto master the basic knowledge of the fracture mechanics, and to be able to
discuss about material strength on the basis of the knowledge.

[Course Schedule and Contents]

I ntroduction,2times,I ntroduction\\ Examples of fracturein real components\\ Deformation and fracture\\Stress
concentration and singular stress field\\ Basics of solid mechanics

Linear fracture mechanics,3times,Mechanics of cracked body under linear elasticity\\ Singular stressfield
near acrack tip, Stressintensity factor, Energy release rate, Jintegral, Small scale yielding\\Interfacial
fracture mechnics in dissimilar materials, Stress field near an interface edge, Stress field near an interfacial
crack

Nonlinear fracture mechanics,2times,Fracture mechanics in non-linear elastic solid\HRR singular field, J-
integral, creep\\Stress field near an interface edge

farcture phenomenon and mechanics,3times,Application of fracture mechanics to fracture toughness\
Application of fracture mechanics to fatigue cracking\\Application of fracture mechanics to environmental
cracking\\Application of fracture mechanics to fatigue cracking at high temperatures

fracture mechanics on growth of small cracks,1time,Growth of physicall small crack\\Growth of
microstrucually small crack

Smakk crack and cavity in creep ,1time,Cavity growth by diffusion creep\\Difference of stress filed between
crack and cavity

Fracture nanomechanics, 1time,Research works on fracture mechanics in nanometer scale

Fracture in atomic scale, 1time,Research works on fracture in atomic scale

Summary, 1time,Discussion and report

[Class requirement]

The traditional material strength and the linear elastic mechanics should be learned before taking this lecture.

[Method, Point of view, and Attainment levels of Evaluation]

Mini-reports will be evaluated.




[Textbook]

The teacher provide articles for this lecture.

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,

<English> | Neutron Physical Technology Job title,Name

Ingtitute for Integrated Radiation and Nuclear Science
Course title Associate Professor, MORI KAZUHIRO
Ingtitute for Integrated Radiation and Nuclear Science
Assistant Professor, ONODERA YUHEI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period (Mon.4 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,15times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

. Affiliated
Course title de;;?t;em, Graduate School of Engineering
<English> | Robotics Job title,Name | Professor, MATSUNO FUMITOSHI
. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period [Mon.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Understanding of intelligent behaviors of living thingsis very interesting. And realization of their intelligent
motion by arobot is aso attractive for mechanical engineering. In thislecture, we consider basic
understanding of beautiful human skill |dgquomanipulationrdguo on the point of view of dynamics and control.
First modeling methodologies for arigid multibody system and a general dynamic model of a manipulator
are provided. Next, atypical nonlinear control law isintroduced and some problems for applying the
controller are shown. Based on nature of the dynamics of the manipulator, avery simple and robust controller
can be derived by designing energy of the system. This lecture provides modeling methodol ogies and
controller design strategies of the rigid multibody system and we analyze a beautiful human skill of the

mani pulation.

[Course Goals]

[Course Schedule and Contents]

,1time,
,Atimes,
,1time,
,3times,
,3times,
,2times,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

Continue to 21 11




[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated Graduate School of Engineering
Course title e — Professor, KOMORI MASAHARU
<English> | Mechanical Functional Device Engineering| ;. titje Na;m o | Graduate School of Engineering

’ Professor, HIRAYAMA TOMOKO

. Course offered
Target year Number of credits |2 year/period 2019/Second semester

Day/period |Wed.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

For any machines, prime movers and powertrains are necessary to realize the required functions. In
automobiles, an engine is the prime mover and a transmission, a clutch, and a shaft are parts of the powertrain.
In machine tools, a motor is used as the prime mover and the powertrain uses feed screws. In this lecture, the
prime mover istaken up. Types, characteristics, principles, advantages and disadvantages of the prime mover
are explained. Students also learn the basics of tribology, surfaces and contacts, friction, wear, [ubrication

theory, dynamic guide, hydrostatic guide, rolling guide, oil seal, mechanical seal, packing.

[Course Goals]

Understand the principles and basic characteristics of the prime movers and tribology taken up in the lecture.

[Course Schedule and Contents]

Outline,1time,Composition of mechanical device, examples of prime movers, working parts, and powertrains,
examples of actuators

Electromagnetic force,2times,Principle used for actuators, type of electromagnetic motor, principle and
characteristics of synchronous motor, generating method of rotating magnetic field, induction motor,
reluctance motor, DC motor, stepping motor

Electrostatic force, piezoel ectric,2times,Usage of electrostatic force as actuator, explanation of principle and
characteristics, piezoelectric effect, characteristics of piezoelectric effect, piezoelectric material, polarization,
displacement and force, hysteresis, type and basic structure, application

Fluid pressure, ultrasonic, shape memory aloy,2times,Fluid pressure actuator, ultrasonic motor, shape
memory effect, shape recovery

Tribology,5times,foundation of tribology, surface and contact, friction, wear, lubrication theory
Guide,1time,dynamic guide, hydrostatic guide, rolling guide

Seal,1time,0il seal, mechanical seal, packing

Feedback class,1time, Answer questions

[Class requirement]

Nothing.

[Method, Point of view, and Attainment levels of Evaluation]

Evaluate comprehensively by participation in class, tests, reports, etc.

Continue to () 11




[Textbook]
Instruct as necessary.

[Reference books, etc.]

Reference books
Instruct as necessary.

[Regarding studies out of class (preparation and review)]
Review the handouts

Others (office hour, etc.)
Schedule of lecture may be changed according to circumstances. Supplement in English as necessary.

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,

Course title A Graduate School of Engineering
<English> | Basic Seminar on Mechanical Engineering and Science A 34 titie. name | Professor,HIRAKATA HIROY UK

Target year Number of credits |2 )(/:g;rgsgr?gf;red 2019/Intensive, First semester
Day/period | Intensive Class style |Seminar Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,10times,
,5times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,

Course title B Graduate School of Engineering
<English> | Basic Seminar on Mechanical Engineering and Science B 54 titie. name | Professor,HIRAKATA HIROY UK

Target year Number of credits |2 gg;r;;gr?gf;red 019/ tensive, Second
Day/period | Intensive Class style |Seminar Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,10times,
,5times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

: Affiliated
Course title de;;?;em, Graduate School of Engineering
<English> | Advanced Finite Element Method Job title,;Name | Professor,NISHIWAKI SHINJI
. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Wed.2 Class style |Lecture Language | English

[Outline and Purpose of the Course]

This course presents the basic concept and mathematical theory of the Finite Element Method (FEM), and
explains how the FEM is applied in engineering problems. We a so address important topics such as the
physical meaning of geometrical non-linearity, material non-linearity, and non-linearity of boundary
conditions, and we explore numerical methods to deal with these nonlinearities. Also, we guide studentsin
classin the use of software to solve several numerical problems, to develop practical skill in applying the
FEM to engineering problems.

[Course Goals]

The course goals are for students to understand the mathematical theory of the FEM and the numerical
methods for analyzing non-linear problems based on the FEM.

[Course Schedule and Contents]

Basic knowledge of the FEM,3times,What is the FEM? The history of the FEM, classifications of partial
differential equations, linear problems and non-linear problems, mathematical descriptions of structural
problems (stress and strain, strong form and weak form, the principle of energy).

Mathematical background of the FEM,2times,Variational calculus and the norm space, the convergence of
the solutions.

FEM formulations,3times,FEM approximations for linear problems, formulations of iso-parametric elements,
numerical instability problems such as shear locking, formulations of reduced integration elements, non-
conforming elements, the mixed approach, and assumed-stress elements.

Classifications of nonlinearities and their formulations,4times,Classifications of nonlinearities and numerical
methods to deal with these nonlinearities.

Numerical practice,2times,Numerical practice using COMSOL.

Evaluation of student achievements,1time,

[Class requirement]

Solid Mechanics

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based the quality of two or three reports and the final exam.

Continue to (2)1 11




[Textbook]

Not used

[Reference books, etc.]

Reference books
Bath, K.-J., Finite Element Procedures, Prentice Hall \Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear
Finite Elements for Continua and Structures, Wiley

[Regarding studies out of class (preparation and review)]

N/A

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title e — Professor,HOUJI'Y OU MASAKI
<English> | Strength of Advanced Materials Job title Name | Graduate School of Engineering
’ Associate Professor,NISHIKAWA MASAAKI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period [ Thu.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

The mechanism underlying mechanical and functional properties are lectured for advanced materials used
and developed in advanced fields of current engineering. In particular, advanced composite materials, used
for aircraft structure etc., are introduced, with a detailed description of the relationship between microscopic
constituent materials and macroscopic properties from the perspective of multiscale mechanics; aso the
anisotropy of their properties, their fatigue and fracture properties are described in the basic discipline for
strength of materials. The latest applications are introduced in the field of various transportation systems
including airplanes.

[Course Goals]

The course goal is to understand basic concepts of composite materials and the underlying mechanism of
their mechanical properties from multiscale viewpoints, while the phsyical understanding of compositesis
developed based on multiple disciplines.

[Course Schedule and Contents]

Concept of composite materials,2times,The concept and definition of composite materials, their constituent
materials and manufacturing methods are illustrated. Their application to aircraft structures etc. are al'so
introduced.

Mechanical properties of microscopic constituent materials,2times,Resin for matrix and various fiber types
are explained including their structure and mechanical properties. The weakest link model and Weibull
distribution are described as a basis of the statistic nature of strength.

Basic mechanical properties,4times, The specific strength, the specific stiffness, and the rule of mixture for
elastic modulus and strength are lectured. In particular, the detailed explanation is made to the anisotropy of
elastic modulus, independent elastic constants in the generalized Hookean law, the anisotropic failure criteria,
and laminate theory. The relationship between the mechanical properties of microscopic constituent materials
and macroscopic properties of composite materialsis also illustrated.

Micromechanics,2times, The mechanism of transverse fracture isillustrated. The mechanical models are
described for short fiber reinforced composites and particle dispersed composites. The micromechanical
analyses based on finite element method is also illustrated for the physical understanding of the strength of
composite materials.

Fracture mechanics properties,2times,Fracture mechanics of anisotropic materials are described. The
interlaminar fracture toughness and interlaminar fatigue crack propagation, the critical issuesin the
application of composite structures, are explained including their underlying mechanism.

Superconducting materials, 1time,High-temperature superconducting materials are the composite materias
consisting of metals and fibrous superconducting materials made of oxides. The mechanism are explained for
understanding that their mechanical properties so much control their electric properties.

Process and mechanical properties of composite materials,1time, The molding and machining process of
composite materialsis explained to relate it to their mechanical properties. Fiber preform, the selection of
resin, intermediate materials, machining and assembly and inspection methods are overviewed from the

Continue to (2)1 11




academic viewpoints.
Academic achievement test,1time,Academic achievements is assessed.

[Class requirement]

Mechanics of Materials, Continuum M echanics, Fundamentals of Materias, Solid Mechanics, Adv.

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based on the reports. The assignments will be given around three times.

[Textbook]

Supplementary handouts will be distributed in the class.

[Reference books, etc.]

Reference books
D.Hull and T.W.Clyne, An Introduction to Composite Materials, Cambridge University Press.

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

The order and the item in the course are possibly subject to change.

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated Graduate School of Engineering
Course title e — Associate Professor, MATSUMOTO MITSUHIRO
<English> | Thermophysics for Thermal Engineering | ;.; titje Na;m o | Graduate School of Engineering

’ Professor, KUROSE RY OUICHI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Based on elementary thermodynamics and statistical physics, | will describe non-equilibrium
thermodynamics and advanced statistical physics, including phase transition, pattern formation, and entropy
production.

[Course Goals]

Understanding the principle mechanisms of phase transition, cooperation phenomena, patern formation, and
relaxation phenomena, in terms of advanced statistical mechanics and non-equilibrium thermodynamics.

[Course Schedule and Contents]

Elementary statistical physics. review,1time,Review of equilibrium statistical mechanics

Phase transition as a cooperative phenomenon,3times,Statistical mechanics of interacting particle system\\ -
Exact calculation\\ - Monte Carlo simulation\\ - Mean field approximation

Pattern formation of non-equilibrium systems,3times,After atime dependent Ginzburg-Landau (TDGL)
model isintroduced, formation of spatial patternsis discussed from various viewpoints.

Equilibrium thermodynamics: review,2times,Review of elementary thermodynamics

Non-equilibrium thermodynamics: Basics,5times,System stability and the principle of irreversible process are
discussed in terms of thermodynamics.

Non-equilibrium thermodynamics: Applications,3times,- Entropy production\\ - Linear response theory\\ -
Onsager#039s reciprocal relation

Check and Feedback,1time,

[Class requirement]

Undergraduate level of Thermophysics, Heat transfer phenomena, and Statistical physics

[Method, Point of view, and Attainment levels of Evaluation]

Paper assignments

[Textbook]

L ecture note will be prepared.

[Reference books, etc.]

Reference books
will belisted in the class.

[Regarding studies out of class (preparation and review)]

Exercises with simple numerical simulations are given.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated

Course title
department,

<English> | Transport Phenomena

Job title,Name

Graduate School of Engineering
Professor, NAKABE KAZUY OSHI
Graduate School of Engineering
Associate Professor, TATSUMI KAZUY A

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

energy devices.

The important learning objective of this classis to understand the fundamental mechanisms of momentum,
heat, and mass transfer phenomena, the knowledge of which will be markedly required for the thermal energy
control technologies to further practice conservations of natural resources and energies for sustainable
development. Heat and mass transfer processes consisting of conduction and forced/natural convection will
be highlighted in detail, referring to the similarity characteristics of flow velocity, fluid temperature, and
speci es concentration. Some topics on Reynolds stress, turbulent heat flux, and phase change will be
introduced, expanding to their numerical models, together with some recent trends of high-tech heat and

[Course Goals]

problemsin the future.

To understand the basic knowledge of velocity-temperature-concentration fields under the thermo-fluid
conditions of conduction, forced convection, and natural (or free) convection. Also, to acquire these
knowledge to make a suitable thermal engineering analysis when you encounter heat and mass transfer

[Course Schedule and Contents]

2. - 4. Governing Equations and Non-Dimensional Parameters
5.- 7. Boundary Layer Flows

8. - 9. External and Internal Flows

10. - 11. Turbulent Phenomena

12. - 14. Topics of Flow and Heat Transfer Mechanism

15. Final Examination / Learning Achievement Evaluation

16. Feedback

1. Introduction and Surrounding Examples of Transport Phenomena

[Class requirement]

Science and Engineering.'

It'll be desireable to take lectures of core subjects 'Introduction to Advanced Fluid Dynamics and 'Thermal

[Method, Point of view, and Attainment levels of Evaluation]

Evaluation will be based on active participation, assignments, and written examination.

[Textbook]

Continue to

Textbooks are not specified. Printed materials for the lecture will be distributed properly.




[Reference books, etc.]

Reference books
For example, 'Transport Phenomena (Bird, R.B. et al.)', etc.

[Regarding studies out of class (preparation and review)]

Preparation and review are required using the printed materials distributed in the class.

Others (office hour, etc.)

The thema order of the lecture can be changed, depending on the classwork progressing.

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering

Course title e — Professor, HASUO MASAHIRO

<English> | Engineering Optics and Spectroscopy Job title.N a;m o | Graduate School of Engineering
’ Associate Professor,SHIKAMA TAIICHI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Tue.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Optics are widely used in many areas of modern science and technology. Students will learn the physical
properties of light and light-matter interactions, and their applications. Topics such as light propagation in
dielectric media, crystal optics, quantum optics, and lasers will be explored. Interactions of light with atoms,
molecules and solids as examples will be also explored with introduction of the fundamentals of spectroscopy
and their applications.

[Course Goals]

Understand the principles of optical engineering and spectroscopy.
Develop application abilities based on the principle understanding.

[Course Schedule and Contents]

Dispersion of light,6times,propagation of light in dielectric media (Lorentz model), crystal optics, nonlinear
optics

Quantum optics,1time,quantum theory of light, principles of lasers

Light-matter interactions,5times,light-induced transition, quantum states of atoms, molecules, and solids, and
rules governing the transitions (selection rules)

Selection rules and group theory,2times,introduction to group theory and its application to the selection rules
Confirmation of the achievement,1time,

[Class requirement]

Undergraduate-level electromagnetism and quantum mechanics.

[Method, Point of view, and Attainment levels of Evaluation]

Grade evaluation will be based on report examination.

[Textbook]

Recommended books will be discussed in class.

[Reference books, etc.]

Reference books
Lecture notes will be distributed.

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Affiliated Professor,NISHIWAKI SHINJI
Course title TR Graduate School of Engineering
<English> | Optimum System Design Engineering Job title Na;ne Associate Professor,|ZUI KAZUHIRO
’ Graduate School of Engineering
Assistant Professor,Y AMADA TAKAY UKI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period | Thu.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,Atime,
Atimes,
,2times,
,5times,
,2times,
,Atime,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Ingtitute for Integrated Radiation and Nuclear Science
Affiliated Associate Professor,J YO GIYUU

Course title e — Ingtitute for Integrated Radiation and Nuclear Science
<English> | High Energy Radiation Effectsin Solid | ., i e’Na;n o Iﬁéﬂz?nggtggﬁm aﬁdTNSulcfeirHslcimce
Assistant Professor,Y ABUUCHI ATSUSHI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Fri.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Selection, fabrication and deterioration of materials are important factors for mechanical system design. It
is necessary to understand conditions under which selected materials are actually used. In particular, special
design policies are required for the materials used under irradiation of high-energy particles and radiation. On
the other hand, it is possible to intentionally make use of property changes of materials by high-energy
particle irradiation.

Irradiation of high-energy particles such as accel erated neutrons, ions and electrons deposits very high
energies at local regions. Such irradiated regions undergo extreme conditions which cannot be realized by
other methods. As aresult, the irradiation leads to significant structural and stoichiometric changesin
materials. Thislecture gives general description of materials irradiation effects, irradiation effects on
materials related to nuclear power plants, and academic/industria applications of materials fabrication/
analysis by using high-energy particles.

[Course Goals]

To understand reactions and property changes of materials under radiation and high-energy particle
irradiation.

[Course Schedule and Contents]

,A5times, (1) Introduction\\ (2) Scattering of high-energy particles with atomsin solids\\ (3) Displacement of
atomsin solids by high-energy particles\\ (4) Motion and behaviors of point defects\\ (5) Rate equation of
point defects and secondary-defect formation\\ (6) The influence of irradiation on material properties\ (7)
Activation of materials\\ (8) High-energy particle sources\\ (9) on beam fabrication\\ (10) lon beam analysis\\
(11) Electron beam applications\\ (12) Materials irradiation studies\\ (13) Neutron irradiation effects and
nuclear materials\\ (14) Positron analysis\

[Class requirement]

Basic knowledge on materials engineering and mechanics

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based on small quizzes and report submission (if necessary) on the lecture.

Continue to () 11




[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,

<English> | Advanced Experimentd Techniques and Analysis in Enginesring Physies| 51 itie Name

Ingtitute for Integrated Radiation and Nuclear Science
Associate Professor,J YO GIYUU
Course title Ingtitute for Integrated Radiation and Nuclear Science
Associate Professor, MORI KAZUHIRO
Ingtitute for Integrated Radiation and Nuclear Science
Professor, KINOMURA ATSUSHI

Target year Number of credits |2 )C/Zg;r%grci)cf)f(;ered 2019/Intensive, year-round
Day/period | Intensive Class style |Seminar Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title - Professor, SAWARAGI TETSUO
<English> | Theory for Design Systems Engineering | ;.; titje Na;m o | Graduate School of Engineering
’ Senior Lecturer, NAKANISHI HIROAKI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

The lecture focuses on the human design activity; designing artifacts (things, events and systems) based on
human intuitions, and designing human-machine systems in which the relations between human and objects
are of importance.

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,3times,
,3times,
,2times,
,2times,
,Atime,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated , o . .
Course title Institute for Frontier Life and Medical Sciences

. . . department,
<English> | Biomechanics Job title Name | Professor, ADACHI TALJI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Wed.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

Introduction, 1time,
,2times,
,Atimes,
Atimes,
,Atimes,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated

Course title department
<English> | |ntroduction to Biomedical Engineering | j.p title Na}ne

Graduate School of Engineering
Professor, TOMITA NAOHIDE

Target year Number of credits |2 )(/:g;rgsgr?gfdered 2019/Intensive, First semester
Day/period | Intensive Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Understand basic concepts related to clinical medicine and medical engineering  And expand the range of

research by exchange each engineering knowledge and experience.

[Course Goals]

Expand the range of research through exchanges with other fields.

[Course Schedule and Contents]

Introduction to medicine for engineering students, times,
Introduction to Medical Engineeri, times,
Cross-field workshop, times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Participate to the workshops submit a report

[Textbook]

Not fixed

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Summarize each own research content.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-ENGO05 6Q402 LB71

. Affiliated
Course title de;;?t;em, Graduate School of Engineering
<English> | Turbulence Dynamics Job title,;Name | Professor, HANAZAKI HIDESHI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Tue.3 Class style |Lecture Language | Japanese
[Outline and Purpose of the Course]
[Course Goals]
[Course Schedule and Contents]
4
5
3 Kolmogorov
Ozmidov
2 Taylor
1

[Class requirement]

[Method, Point of view, and Attainment levels of Evaluation]




[Textbook]

Not used

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Associate Professor, MATSUMOTO MITSUHIRO
Graduate School of Engineering
Affiliated Professor,INOUE YASUHIRO
Course title e — Graduate School of Engineering
<English> | Seminar: Dynamics of Atomic Systems | ;. , ite Na;ne Senior Lecturer, MATSUMOTO RIYOUSUKE
’ Graduate School of Engineering
Associate Professor, SHIMADA TAKAHIRO
Graduate School of Engineering
Associate Professor,NISHIKAWA MASAAKI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Tue.5 Class style |Lecture Language | Japanese and English

[Outline and Purpose of the Course]

Particle ssimulations are atool of analyzing microscopic phenomena, and widely used in various fields of
science and engineering. After providing the basics of particle simulation methods through lectures and
exercises, we show various practical applicationsin thermofluids, solid materials, biophysics, and quantum
systems.

[Course Goals]

- Understanding the basics of particle simulations
- Mastering data analysis techniques

[Course Schedule and Contents]

Basics of MD simulations (M.Matsumoto),6times,- Numerical simulation of equations of motion\\ - Model
potentials\\ - Data analysis\\ - Equilibrium vs. non-equilibrium

Application: Thermofluidal systems (M. Matsumoto),2times,- Lennard-Jones fluids\ - Interface, phase
change, energy transport, etc.

Application: Polymeric materials (Nishikawa),2times,- Fundamentals on mechanical (viscoelastic) properties
of polymer materials\\ - Application of molecular dynamics method of polymer materials

Application: Biosystems (Inoue),1time,- MD simulation of biomolecular systems\\ - Recent examples
Application: Solid systems (R. Matsumoto),1time,- Deformation and destruction\\ - Alternative methods
Application: Quantum systems (Shimada),2times,- First principle MD\\ - Mechanical and electronic
properties on nanoscale

Check and Feedback,1time,

[Class requirement]

Elementary Level of
Analytica mechanics, Quantum mechanics, Material science, Thermodynamics, Statistical physics,
Numerical analysis

Continue to 211




[Method, Point of view, and Attainment levels of Evaluation]

Reports, presentation/discussion

[Textbook]

Not used

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Exercises with simple C programs are given, with which you will understand the concepts deeply.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated Ingtitute for Integrated Radiation and Nuclear Science

Course title e — Associate Professor,J'YO GlIYUU

<English> | Neutron Science Seminar | Job title Na;me Ingtitute for Integrated Radiation and Nuclear Science
’ Professor, KINOMURA ATSUSHI

Target year Number of credits |2 ;:g;r;ggr?;?red 2019/Intensive, First semester
Day/period | Intensive Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

IN3W2102-3W\2-3\WWW\2\\2ti mes,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated , - :
Course title Intitute for Integrated Radiation and Nuclear Science

department, .
<English>" | Neutron Science Seminar || JOE title.Name |ASsociate Professor, MORI KAZUHIRO

Target year Number of credits |2 gg;r;;gr?gf;red 019/ tensive, Second
Day/period | Intensive Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,2times,
,9times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Senior Lecturer, ASHIDA RIYUUICHI
Graduate School of Engineering

Senior Lecturer, MATSUMOTO RIYOUSUKE
Graduate School of Engineering
Senior Lecturer, MAEDA MASAHIRO
Graduate School of Engineering
Senior Lecturer,Y OROZU KAZUAKI
Graduate School of Engineering

Senior Lecturer, KANEKO KENTAROU

Affiliated
department,
Job title,Name

Course title 8
<English> | Advanced Modern Science and Technology (8 times course)

. Course offered
Target year Number of credits |1 year/period 2019/Second semester
Day/period [ Thu.5 Class style |Lecture Language | English

[Outline and Purpose of the Course]

Engineering/Engineers have been expected to fulfill key roles among social issues and others, such as energy,
environment and resource. This class introduces cutting edge science and technologies from their
backgrounds, research and development, to problems for the practical applications. Group discussions will be
done for further understanding of the topics of the course.

[Course Goals]

The students understand of each technology towards social issues to be solved by engineers. In addition, the
students learn the importance for engineers to have multidisciplinary mind and understand the significance of
engineering to realize sustainable devel opment.

[Course Schedule and Contents]

Topic | Computer-Aided Analyses for Fluid

Week 1-2, Lagrangian Meshfree Methods as New Generation Computational Tools
Week 3, CFD in Process Systems Engineering

Week 4, CFD in Hydraulic Engineering

Topic Il Utilization of Light Energy

Week 5-6, Photochemistry of Organic Molecules

Week 7, Solar Energy Conversion Using Semiconductor Photocatalysts

Week 8, Efficiency Improvement in Solar Cells by Photonic Nano Structures
Topic Il Materials Analysis

Week 9-10,Crystal Structure Analysis by Power X-ray Diffraction Measurement
Week 11-12, Principles and Applications of Fluorescence Spectroscopy

[Class requirement]

Each topic consists of four lectures.
This course requests to choose two topics from provided three topicsin advance.
It is prohibited to change the topics after registration.

[Method, Point of view, and Attainment levels of Evaluation]

The average score of the best two assignments for each topic is employed.
For each topic which the students chose, they must attend minimum three lectures and submit minimum two
assignments evaluated as " passed".

Continue to 8 2! 1




[Textbook]
Course materials will be provided.

[Reference books, etc.]
Reference books

Related URLs
http://www.glc.t.kyoto-u.ac.jp/grad(The home page of the engineering education research center)

[Regarding studies out of class (preparation and review)]

This course requests students to prepare a class in advance becouse some classes will be done by an
interactive style as necessary.

Others (office hour, etc.)

It is prohibited to change the registered course.
It is prohibited to attend the lectures of the other topic than the students chose.
All the students are requested to attend the guidance which will be held on the first class.

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Professor, TOMITA NAOHIDE
Affiliated Institute for Frontier Life and Medical Sciences
Course title - Professor, ADACHI TAIJ
<English> | Design of Complex Mechanical Systems | ;i name | Craduate School of Engineering

’ Professor,NISHIWAKI SHINJI
Graduate School of Engineering
Associate Professor, TSUCHIY A TOSHIY UK
Graduate School of Engineering
Professor, KOMORI MASAHARU

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,2times,
,2times,
,2times,
,2times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

Continue to @211




[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated

Course title department, | Graduate School of Engineering
<English> | Theory for Designing Artifacts Job title,Name | Professor, SAWARAGI TETSUO

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Wed.5 Class style |Lecture Language | English

[Outline and Purpose of the Course]

The activity of design isfundamentally similar across awide variety of domains. | use artifact in abroad and
atypical sense to describe any product of intentional creation, including physical goods, services, information
systems, buildings, landscapes, organizations, and societies. The central theme of thislectureisthat a
unifying framework informs the human activity of design across all domains. Especially, understanding user
needsis akey element of problem definition, and that understanding is usually best developed with
interactive and immersive methods. In this lecture, a variety of methodologies for participatory systems
approach and an idea of user-experience are provided, and its contributions to the design process are
discussed.

[Course Goals]

This course is aimed at devel oping the ability to apply methods for identifying problems and interactively
analyzing/evaluating systems, based on understanding of the principles of artifact design and on systematic
thinking.

[Course Schedule and Contents]

Introduction,1time,We will shed light on the concept of artifacts as something to be put on equal footing with
natural objects and examine the history of artifactsin terms of how they were viewed in different ages?
namely, artifacts as modes of representation in the ancient world, artifacts as necessities for survival in the
middle ages, artifacts as forms of convenience in modern times, and artifacts as a means of perpetuation in
the current era.

Artifact function and purpose,3times, The effects that artifacts have on the outside world?.e., other things?are
Idquofunctions.rdquo Function is the concept of questioning the existence of an artifact, and design isthe
formulation of functions for achieving an intended purpose. We will discuss the categorization of artifactsin
terms of how the ldquopurposerdquo of artifacts relates to the context in which they are used, and look at the
origins of artifacts from the perspective of semiosis.

Artifact design principles,2times, To understand an artifact is to know how its internal structure acts on the
outside world to realize its function. Today, cyberneticswhich has explored the interaction between the
physical world and the world of information?s expanding into a concept that encompasses society as well
(second-order cybernetics), and concepts have been put forward for actively rethinking how human cognition
and decision-making interact with the outside world (ecological approaches, socialy distributed cognition,
naturalistic decision-making). We will examine artifact design principles based on theories related human
activity at the boundary of these externalities.

Artifact design representation and evaluation,3times,Design must fulfill its role of enhancing the quality of
life through the creation of not only individua artifacts, but aso environments and social systems that
encompass groups of artifacts and natural objects. We will discuss the path toward expanding the scope of
design from physical objects to environments and social systems that include intangible services, including
with regard to problem devel opment/representation methods, how to set purposes of design, how to eliminate
the ambiguities and conflicts among various goals, searching for aternative design strategies, design

Continue to (VAT




evaluation, and principles and methods of consensus-forming among different stakeholders.
User-centered artifact design,2times, The quality of designs is something to be evaluated by the user, and
hence there must be collaboration between users and designers/producers. Moreover, complex design
challenges cannot be resolved by experts of only one discipline; they must be tackled by pooling the design-
related knowledge of different domains. We will discuss the concept of user-centered design, design rationale,
and international standards of design processes for achieving design that is grounded in the userrsquos needs/
perspective.
Participatory systems approach,2times,In order to deal with the design of large-scale, complex artifacts, one
must take the approach of systemically structuring problems and basing design on diverse perspectives. We
will broadly examine: interactive processes among system designers, users, and computers; methods of
structurally modeling problems through repeated dial ogue between experts in relative disciplines and
computers,; and ways of supporting the perceptions, interpretations, and decision-making of designers and
users. We will also consider the utility of the participatory systems approach in smooth, effective
implementation of system design.
Exercisein participatory systems approach,2times,Students will apply the participatory systems approach to a
real-world artifact design challenge, and report the results of this exercise.

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Students will be evaluated based on the following criteria, in the order listed. (1) Exercises assigned in class:
approx. 20% (2) Final exam: approx. 60% (3) Contributions to classwork (e.g., asking good questions):
approx. 20%

[Textbook]

Lecture notes used in class will be distributed as needed. Refer to IdquoTextbook (supplemental)rdquo below.

[Reference books, etc.]

Reference books

1. [2007] , , 1(2), 59-65 2. Suh, N.P. [1990] The Principles of Design, Oxford
University Press ( ) ? : :
1992. 3. [1979] : 45 (8) 20726, 1979. 4. Vladimir Hubka and W.
Ernst Eder [1995] Design Science, Springer 5. Simon,H.[1996] The Sciences of the Artificial Third edition
[1999] 6.H A [1979]

7. Hutchins, Edwin [1995] Cognition in the
Wild. MIT Press8 Klein, G., Orasanu, J Calderwood, R., and Zsambok, C.E. [1993] Decision Making in

Action: Models and Methods. Ablex Publishing Co., Norwood NJ. 9.D [1986] The Design of
Everyday Things, ? 10.
[1981] —

[Regarding studies out of class (preparation and review)]

Continue to () [




Others (office hour, etc.)

Office hours will be held for one hour before and after each class period (preferably 5th period on Tuesdays,
but also 3rd period on Wednesdays). Appointments for other times can be requested by e-mail.

*Please visit KULASIS to find out about office hours.




Numbering code

. Affiliated o
Course title Graduate School of Engineering

. department, -
<English> | Crystallography of Metals Associate Professor, SUMIGAWA TAKASHI

Job title,Name

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period [ Thu.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Metallic crystal structure and deformation behavior are lectured on the basis of metal physics and dislocation
theory. Especially, mechanical properties of dislocation and its substructure, which is changed in association
with deformation, are introduced, and the effect of grain boundary and free surface on dislocation motion is
explained.

[Course Goals]

The objective of thislectureisto deepen afurther understanding of crystal growth methods, the dislocation
theory and industrial problems.

[Course Schedule and Contents]

Introduction,1time,Introduction\\ Ideal strength and slip deformation\\ Concept of dislocation\\ Simulation
Basis of crystallography,1time, Typical crystallographic structure\\ Allotropic transformation\\ Stereographic
projection of crystal

High temperature and vacuum techniques,1time,Furnace\\ Vacuum pump

Crystal breeding,2times,Single- and bi-crystal growth\\ Crystal growth\\ VVapor deposition and thin film\\
Didlocation theory,3times,Plastic deformation of crystal\\ Definition and type of dislocation\\ Strain field
around dislocation\\ Dislocation reaction\\ Dislocation multiplication

Mechanical properties of single- and bi-crystals, 1time,Disl ocation substructuré\\ Grain boundary structure\\
Reaction between dislocation and grain boundary\\ Deformation of micro- and nano- material s\
Fatigue,3times,Fatigue of single crystal\\ Fatigue dislocation substructure\\ Fatigue cracking mechanism\\
Fatigue of micro- and nano- materias

Observation and analysis techniques,2times,Introduction of electron microscope and observation case
Summary,1time,Discussion and report

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Reporting assignment

[Textbook]

The teacher provide articles for this lecture.

[Reference books, etc.]

Reference books




[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-ENGO05 5G061 LJ71 G-ENGO06 5G061 LJ71

. Affiliated o
Course title Graduate School of Engineering

. . . . department,
<English> | Applied mathematical sciences Job title,;Name | Professor,INOUE YASUHIRO

. Course offered
Target year Number of credits |2 year/period 2019/Second semester

Day/period [Mon.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

o 1

o 5
o 4
o 4

o (D)

[Class requirement]

[Method, Point of view, and Attainment levels of Evaluation]

Continue to 21 11




[Textbook]

Not used

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, HASUO MASAHIRO
Graduate School of Engineering
Professor, KUROSE RY OUICHI

Affiliated
department,
Job title,Name

Course title M
<English> | Engineering Internship M

Target year (lstyear studentsor abovd Number of credits |2 ;:g;r;ggr?g?red 2019/ ntensive, Second
Day/period | Intensive Class style |Practical training Language | Japanese

[Outline and Purpose of the Course]

The aim of the internship is experiencing on-site activities involved production, manufacturing, devel opment,
designing and research of industrial goods at a factory or aresearch laboratory of Japanese |eading companies.

On-site learning of the importance of teamwork and production processes in manufacturing is also the aim.

[Course Goals]

The goal of the internship isto master a general method of thinking and methodology at Mechanical
Engineering. Furthermore, by learning the relationship between a human and machines at an industry,
motivate oneself to study and think about one's career development.

[Course Schedule and Contents]

As agenera rule, the internship should meet the above purpose. The duration should be not less than two
weeks. Thus, the following cases are not approved as an internship; a short internship such as aweek, a
company tour, a company explanation meeting and so on. Longer term more than two weeks and an overseas
internship such as |AESTE can be acceptable.

Internship location: Based on recruitment from companies. Y ou can find them at company's web sites and/or
the educational affairs office of the Engineering Science office (Butsuri Kyoumu).

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Credits (2) are approved based on the summary report (50%) and presentation (50%) about the internship
activities.

[Textbook]

Not used

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Consult with the internship host location.

Others (office hour, etc.)

Pre-registration at the educational affairs office of the Engineering Science (Butsuri Kyoumu) is required.

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Experiments on Mechanical Engineering and Science Adv. |

Graduate School of Engineering
Professor,HIRAKATA HIROY UKI

Target year Number of credits |4 gg;rgsgr?ggered 2019/Intensive, year-round
Day/period | Intensive Class style |Experiment Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,1time,
,9times,
,10times,
,10times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Experiments on Mechanical Engineering and Science Adv. |

Graduate School of Engineering
Professor,HIRAKATA HIROY UKI

Target year Number of credits |4 gg;rgsgr?ggered 2019/Intensive, year-round
Day/period | Intensive Class style |Experiment Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,9times,
,10times,
,10times,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor,HIRAKATA HIROY UKI
Affiliated Graduate School of Engineering
Course title e Senior Lecturer,SUGIMOTO HIROSHI
<English> | Basic Seminar of Complex Mechanical Engineering,L| 51 4ije name | Graduate School of Engineering
’ Senior Lecturer,AOl SHINYA

Graduate School of Engineering
Professor, KOMORI MASAHARU

. Course offered
Target year Number of credits |1 year/period 2019/First semester
Day/period |Tue.l Class style |Seminar Language | English

[Outline and Purpose of the Course]

This seminar provides master-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is a'so emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across
multidisciplinary research fields. The primal aim isto offer these significant experiences of leadership asa
young scientist with broad perspective in the global community.

[Course Goals]

Students will be able to acquire presentation and logical thinking skills.

[Course Schedule and Contents]

Self introduction,1-2times,

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls.

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Based on Group Activity Reports and Personal Report

[Textbook]

Not used

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Group activities

Others (office hour, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, KUROSE RY OUICHI
Affiliated Graduate School of Engineering
Course title e — Associate Professor, NAKAJMA KAORU
<English> | Basic Seminar of Complex Mechanical Engineering,2| 5.1 vije name | Graduate School of Engineering

’ Associate Professor, KOUNO DAISUKE
Graduate School of Engineering
Professor, KOMORI MASAHARU

. Course offered
Target year Number of credits |1 year/period 2019/Second semester
Day/period | Thu.1 Class style |Seminar Language | English

[Outline and Purpose of the Course]

This seminar provides master-course students an opportunity of face-to-face group discussions to exchange
ideas and information with those from other research fields. It is a'so emphasized in this seminar to give the
attendees a chance to boost up the presentation skills necessary to broaden their own expertise across
multidisciplinary research fields. The primal aim isto offer these significant experiences of leadership asa
young scientist with broad perspective in the global community.

[Course Goals]

Students will be able to acquire presentation and logical thinking skills.

[Course Schedule and Contents]

Self introduction,1-2times,

Organizing groups,1time,

Group activity,10-12times,Each group chooses an activity theme, and pursue the goal through discussion in
the group. Weekly reports on the activity are required.

Final presentation,1-2times,Each group gives presentation of itsfinal resutls.

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Based on Group Activity Reports and Personal Report

[Textbook]

Not used

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Group activities

Others (office hour, etc.)

All activities should be done in English.
Registration is required by the deadline. Contact at
cme-seminar@me.kyoto-u.ac.jp

*Please visit KULASIS to find out about office hours.




Numbering code G-INF05 63517 LJ10 G-INFO5 63517 LJ77

Affiliated Graduate School of Informatics
Course title e —— Professor, OOTSUKA TOSHIY UKI
<English> | Theory of Integrated Dynaminal Systems | ;.. ite Na;me Graduate School of Informatics

’ Associate Professor, SAKURAMA KAZUNORI

Course offered

Target year [Is year sudentsor abovd Number of credits |2 year/period 2019/Second semester
Day/period (Mon.4 Class style |Lecture Language | Japanese
Class type

[Outline and Purpose of the Course]

20

[Course Goals]

[Course Schedule and Contents]

1

KKT

Continue to 2)1 1|




[Class requirement]

( )

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

ISBN:4339033189
| SBN:4339033227

[Reference books, etc.]

Reference books
A.E.Bryson, Jr.,and Y.-C.Ho Applied Optima Control Taylor & Francis 1SBN:0891162283

R. F. Stengel  Optima Control and Estimation Dover |1SBN:0486682005
D. E.Kirk  Optimal Control Theory: An Introduction Dover 1SBN:0486434842
ISBN:4339041238

| SBN:4627005393
|SBN:4339032107

M. Mesbahi and M. Egerstedt  Graph Theoretic Methods in Multiagent Networks Princeton University
Press 1SBN:0691140618

[Regarding studies out of class (preparation and review)]

Continue to )




Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-INF05 63513 LJ12 G-INFO5 63513 LJ10

. Affiliated
Course title de;;?t;em, Graduate School of Informatics
<English> | Theory of Human-Machine Systems Job title,;Name |Associate Professor,NISHIHARA OSAMU
. Course offered
Target year [Is year studentsor abovd Number of credits |2 year/period 2019/Second semester
Day/period [Mon.3 Class style |Lecture Language | Japanese
Class type
[Outline and Purpose of the Course]
(VR)
VR
[Course Goals]
[Course Schedule and Contents]
VR VR 1
VR 2
VR
5
VR 4

[1 ]

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

Not used

Continue to )1




[Reference books, etc.]

Reference books
William R. Sherman, Alan B. Craig  Understanding Virtual Reality: Interface, Application, and Design
Morgan Kaufmann 1SBN:978-1-55860-353-0

| SBN:978-4-904490-05-1

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

: nishihara@i.kyoto-u.ac.jp
12

*Please visit KULASIS to find out about office hours.




Numbering code G-INF04 63431 LJ55

Affiliated
department,
Job title,Name

Course title
<English> | Dynamical Systems, Advanced

Graduate School of Informatics
Professor,Y AGASAKI KAZUY UKI

Course offered

Target year Master'sstudents | Number of credits | 2 year/period 2019/First semester
Day/period |Tue.2 Class style |Lecture Language | Japanese
Class type

[Outline and Purpose of the Course]

The knowledge of dynamical systemsis extremely important in mathematical sciences and applied
mathematics. This course provides an outline of dynamical systems theory, which isatool to understand and
analyze nonlinear phenomena such as bifurcations and chaos, and enables you to gain better understandings
of these phenomena and applications by using a numerical bifurcation analysis software.

[Course Goals]

problems.

To understand fundamental theories of dynamical systems and acquire the ability to apply them to concrete

[Course Schedule and Contents]

1
1)
(1)
2 AUTO
AUTO (1)
1)
(2)
(2
AUTO )
(2
(3)

1. Outline of dynamical systems theory

Bifurcations (1)

Chaos (1)

2. Practices of numerical bifurcation analysis by the software AUTO
Overview of AUTO and itsinstallation (1)

Continue to (2)L 1|




Boundary value problems (1)

Bifurcations of equilibria and fixed points (2)
Bifurcations of periodic orbits (2)

Numerical analysis methods used in AUTO (2)
Homoclinic orbits (2)

Invariant manifolds (3)

[Class requirement]

Calculus, Linear Algebra, Differential Equations and Elementary Computer Programming

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

J. Guckenheimer P.Holmes Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector
Fields Springer 1SBN:978-0-387-90819-9

JM. Meiss Differential Dynamical Systems SIAM  ISBN:978-0-89871-635-1

S. Wiggins Introduction to Applied Nonlinear Dynamical Systems and Chaos Springer  1SBN:978-0-
387-00177-7

K.T. IT.D. 1JA. 1 | SBN:978-4-621-06542-6
K.T. IT.D. 1JA. 2 |SBN:978-4-621-06543-3
K.T. IT.D. 1JA. 3 | SBN:978-4-621-06540-2
M.W.Hirsch, S. Smale, R.L.Devaney — — 3

ISBN:978-4-320-11136-3

Related URLSs

http://indy.cs.concordia.ca/autol/( AUTO)

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-ENEO3 63316 LJ71

. Affiliated _
Course title Graduate School of Energy Science

. . department,
<English>" | Heat Engine Systems Job title,;Name | Professor,ISHIYAMA TAKUJI

Target year Master'sstudents | Number of credits |2 )(,:g;rzggr?g?red 2019/Second semester

Day/period |Tue.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

The aim of thislecture isto understand the measures for improving thermal efficiency and exhaust emissions
of reciprocating internal combustion engines such as gasoline, diesel and gas engines. For thisend, this
lecture describes thermodynamic theories for the in-cylinder processes and fundamental ideas for higher
thermal efficiency, less harmful matters emission and utilization of alternative fuels.

[Course Goals]

To understand the factors for the thermal efficiency and power output and the formation mechanisms for
harmful matters based on fundamental knowledge of thermodynamics and chemistory. To obtain the ideafor
improving combustion applying basic understanding of combustion processes in spark- and compression-
ignition engines.

[Course Schedule and Contents]

In principal, the lecture will be offered as follows. However, it may change the order or the number of times
for each theme depending on the progressive of the lecture.

1.Introduction

Principle, affects and problems of internal combustion engines [1 week]
2.Definitions of terms

Definitions of important terms regarding thermal efficiency, power, exhaust emissions [1 week]
3.Anaysis of thermodynamic cycle

Methods of analysis and factors for thermal efficiency [2 weeks]
4.Methods for higher thermal efficiency

Basic strategies and practical methods [2 weeks]
5.Combustion control 1

Relation between thermal efficiency and exhaust emissions. Needs for combustion control [1 weeK]
6.Combustion control 2

Current fuels and their influences on engine performance

7.Combustion control 3

Combustion processes and improvement of thermal efficiency and exhaust eissions for spark-ignition
engines [2-3 weeks|

8.Combustion control 4

Combustion processes and improvement of thermal efficiency and exhaust eissions for compression-ignition
engines [2-3 weeks|

9.Alternative fuels

Topics of alternative liquid and gas fuels [1 week]

10.Summary

Overview of contents of the lecture, especcialy of important issues. [1 week]




[Class requirement]
Fundamental kowledge of thermodynamicsis necessary.

[Method, Point of view, and Attainment levels of Evaluation]
Evaluation will be based on attendance(30%) and examination(70%).

[Textbook]
Handouts

[Reference books, etc.]

Reference books
To be announced in classif necessary.

[Regarding studies out of class (preparation and review)]
To be announced in the class.

Others (office hour, etc.)
*Please visit KULASIS to find out about office hours.




Numbering code G-ENEO3 63322 LJ71

Affiliated Graduate School of Energy Science
Course title fepartment, | Professor KAWANABE HIROSHI

<English> | Combustion Science and Engineering Graduate School of Energy Science

itle,N
Job title,Name Associate Professor,Jun HAY ASHI

Target year |Master'sstudents | Number of credits |2 ‘yzgg‘,'}f,ir?éffre‘j 2019/First semester
Day/period |Tue.l Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

The fundamentals of combustion science are lectured, such as burning velocity, ignition, thermodynamics and
emission formation. Furthermore, flame structure and stability of laminar and turbulent flames and
combustion process of liquid fuels are mentioned.

[Course Goals]

Understanding the following;

(1) Combustion process in thermal power systems

(2) Physical and chemical processesin acombustion

(3) Design and control methodologies of combustion for engineering applications

[Course Schedule and Contents]

(1) Chemistry Fundamentals, Properties of substance

Quantum mechanics, Atomic system, Atomic structure and reactivity of oxygen, Atomic-atomic bond and
molecular structure

(2) Combustion chemistry

Chemical reaction and reaction rate, Rate constant, Activation energy

(3) Combustion reaction process

Auto-ignition process, Flash phenomenon and flash point, Flammable limit, Minimum ignition energy and
guenching distance

(4) Oxidation of gas fuel

Hydrogen, Carbon oxide, Hydrocarbon fuels

(5) Thermodynamics of combustion

Stoichiometry, Heat of reaction, Equilibrium, Adiabatic flame temperature

(6) Combustion product

Formation process of nitrogen oxide, soot and radical species

(7) Premixed flame

Deflagration and detonation, Structure of laminar flame, Flame speed, Flame stability, Turbulent premixed
flame

(8) Diffusion flame

Jet diffusion flame, Laminar diffusion flame, Turbulent diffusion flame

(9) Liquid fuel

Evaporation of droplet, Spray combustion

(10) Combustion diagnostics

Temperature, Pressure, Velocity, Flow rate, Gas composition

Continue to )1 11




[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

Evaluate by attendance and report(s).

[Textbook]

Not used

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Instruct in class.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering

code G-LAS00 80001 LJ20

Course title
<English>

Research Ethics and Integrity(Science
and Technology)

Affiliated
department,
Job title,Name

Graduate School of Engineering

Institute for Liberal Arts and Sciences
Program-Specific Professor,I TO SHINZABUROU
Institute for Liberal Arts and Sciences
Program-Specific Professor, SATOU TOORU

Professor, KAWAKAMI YOUICHI

Group | Common Graduate Courses

Field(Classification)

Social Responsibility and Profitability

Language |Japanese Old group Number of credits (0.5
2019
C ffered . .
Hours 75 Class style |Lecture y;’;’rﬂg‘;?ocfre Intensive, First
semester
Day/period ||ntensive Target year |Graduate students | Eligible students |For science students

[Outline and Purpose of the Course]

[Course Goals]

e-

[Course Schedule and Contents)]

Continue to




[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

e-learning

[Textbook]

ISBN:978-4621089149 HP https.//www.jsps.go.jp/j-
kousei/data/rinri.pdf

[Reference book, etc.]

Reference book

|SBN:978-4759814286

|SBN:978-4766422559
ISBN:978-
4130624138
ISBN:978-4759819335
STAP ISBN:978-4163901916

[Regarding studies out of class (preparation and review)]

[Others (office hour, etc.)]




Numbering code

G-LAS00 80004 LJ44

- Office of Society-Academia Collaboration for Innovation
Course title ﬁffl“ated Endowed Research Professor, KITANI TETSUO
<English>| |ntellectual Property Jggﬂgﬁ\l”;;ne Office of Society-Academia Collaboration for Innovation
Project Professor, KAWABATA TADASHI
Group | Common Graduate Courses Field(Classification) |Social Responsibility and Profitability
Language |Japanese Old group Number of credits [(Q.5
2019
Hours 75 Class style |Lecture gg;razgrci)éfdered Intensive, First
semester
Day/period ||ntensive Target year Graduate students | Eligible students | For all majors

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents)]




[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

60%
40%

[Textbook]

Not fixed

[Reference book, etc.]

Reference book
Introduced during class

[Regarding studies out of class (preparation and review)]

[Others (office hour, etc.)]




