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0O 000 O O This course provides fundamental s of magnetohydrodynamics which describes the dynamics of
electrically conducting fluids, such as plasmas and liquid metals. The course covers the fundamental equationsin
magnetohydrodynamics, dynamics and heat transfer of magnetofluid in a magnetic field, equilibrium and stability
of magnetized plasmas, as well asillustrative examples.
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0O 0O 0 0O O O The students can understand fundamental s of magnetohydrodynamics which describes the dynamics
of electrically conducting fluids, such as plasmas and liquid metals. Moreover, the students will figure out the
applications of magnetohydrodynamics to the various science and engineering fields.
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0o 0o oooo
1. Introduction and Overview of Magnetohydrodynamics

2. Governing Equations of Electrodynamics and Fluid Dynamics
3. Turbulence and Its Modeling
Liquid Metal MHD 7 4. Dynamics at Low Magnetic Reynolds Numbers
5. Glimpse a MHD Turbulence & Natural Convection under B field
6. Boundary Layers of MHD Duct Flows
7. MHD Turbulence at Low and High Magnetic Reynolds Numbers
1. Introduction to Plasma MHD
2. Basic Equation of Plasma MHD
3. MHD Equilibrium
4. Axisymmetric MHD Equilibrium
5. Ideal MHD Instabilities
6. Resistive MHD Instabilities
7. MHD Wavesin Plasmas
8. Student Assessment

Plasma MHD 8
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000000 Theam of this course isto demonstrate the applications of synchrotron radiation in high precision imaging technology,
and consequently, its application non-destructive elemental analyses, chemical-state analyses and imaging (distribution) of the
elements within small areas. The cell microanalysisis a good example of these applications, while other applications of similar nature
can be extended to a wide range of engineering fields. The basics for understanding and applications of synchrotron radiation are the
same as those of x-ray spectrometry, which has been well developed during the twentieth century and is widely applied to various
fields of science and technology, including biology and medicine. What makes a synchrotron radiation x-ray source very useful for
analytical works, especially for biological applications, are the very high brilliance and energy variability of the x-ray beam.
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000000 Thislectureis designed for the students who want to gain their knowledge and understanding on
transport phenomena associated mainly with convective flows with chemical reactions. It starts with a brief review
of undergraduate level subjects followed by more advanced discussion on heat and mass transfer with reactions.
The reactions of interest in the lecture include combustion (oxidation), reforming and el ectrochemical reactions.
Asthe reactions may proceed on catalysts, the discussion covers the catalytic surface reactions, reactions in porous
media as well as gas phase reactions. The students are expected to have learned fundamentals of Fluid dynamics,
Thermodynamics and Heat transfer during their undergraduate courses.

0000 0O 0O Grade evaluation is based on attendance, short reports and one's term paper submitted at the end of
the semester.

0000 0 0O Starting from the basic heat and mass transfer, the lecture aims to expand the students
comprehensive understanding on transport phenomenain physicochemical processes including thermochemical
and electrochemical reactions.
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The outline of this classis introduced by overviewing the whole framework of

Guidance 1 ] ) ) ]
Open Channel Hydraulics with various computational results.

Derivation of 2-D
depth averaged model
Application of

1 Derivation procesures of plane 2-D depth averaged model are expalined in detail.

singular point theory
to water surface
profile analysis

1-D analysis of

Fundamental characteristics of 1-D unsteady open channel flows, Method of

unsteady open channel 3 o :
Characteristics, Dam break flow, Computational methods

flows
Considering the convective equation as an example, fundamental knowledge of
Fundamentals of 1 numerical simulation is explained by means of finite difference method, finite
numerical simulation element method, etc. Applications these method to unsteady open channel flows
are also shown with some practical applications.
Plane 2-D analysis of . .
. ) Characteristics of steady plane 2-D flow are explained based on the method of
steady high velocity 1 o
characteristics.
flows
. Propagation of characteristic furface, shear layer instability, application of a
Plance 2-D analysis of ) . ] ) ] o
3 generalized curvilinear coordinate to river flow computation, application of a
unsteady flows ) ]
moving coordinate system, etc.
Boussinesq equation with the effect of vertical acceleration, full/partialy full
Higher order theory 3 pressurized flow onserved in sewer network, trafic flow analysis by means of
dynamic wave model
Examination of i ) ] o
1 The understanding of the contents is examined through the paper examination.

understanding

O O O O O Printed materials on the contents of this class are distributed in class.

goooo

000000 Elementary knowledge of fluid dyanamics and hydraulics

000 URLO

0 0 O O O Students can contact with Hosoda by sending e-mail to hosoda.takashi.4Aw@kyoto-u.ac.jp Thisclassis openin
2012.
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0O 00O 0O O O The course provides students with the numerical modeling of clay, sand and soft rocks. The course

will cover reviews of the constitutive models of geomaterials. And the development of fully coupled finite element

formulation for solid-fluid two phase materials. Students are required to develop afinite element code for solving

boundary valueproblems. At the end of the term, project will be presented.

0 000 O O Presentation of the numerical results. Home work will be assigned during the term.

U000 00O Theterm project isthe numerical analysis of consolidation or liquefaction of ground.

googooo

go oo

goof

Guidance and
Introduction to

Study plan will be given. Fundamental concept and resultsin continuum

) 1 mechanics such as motion deformation and stresses etc. that are necessary for
Computational i
, the understanding the course.
Geomechanics
o Start with the elastic constitutive model and review of the fundamental
Constitutive o ) . . . . .
i constitutive models including plasticity and visoplasticity. For the plasticity
uations, . _ L .
& ) . 1 theory, stability concept in the sense of Lyapunov is discussed. In addition,
Elasto-viscoplastic . . , . L .
cyclic plasticity and visoplasticity models are presented with kinematical
model etc. )
hardening rules.
Boundary value The virtual work theorem is presented and then the finite element method for
problem; 1 two phase material is described for quasi-static and dynamic problems within
consolidation the framework of infinitesimal strain theory.
FEM programming 4 Writing a computer program using a computer language such as Fortran.
Questions and
Answerson 2 Question and answers on how to develop a program.
Programming
Specid lecture on . ) ) . _ . .
} Special lecture will be given, which related to computational geotechnics will
Computational 1 ) o
, be given by the invited lecturer.
Geomechanics
The term project is to develop a program of the elastic and elasto-viscoplastic
Presentation 4 analyses for porous media. At the end of the course, final presentation and
report of the analysis results are required.
Confirmation of 1

achievement

0 0 0 O O Handout will be given.
gooon

000D 0O O Fundamental geomechanics and numerical methods

000 URLO
googon
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Securance and development harmonious with natural environments of the mineral and fossil energy resources, and utilization of storage function of geologic strata

have become important issues for constructing sustainable society. This subject introduces comprehensively the present situation of uses of mineral and energy

resources, crust structure and dynamics, economic geology for the genesis and geologic environments of deposits, physical and chemical exploration methods of

marine deposits, mathematical geology for reserve assessment, engineering geology for resource development and geological repository, and problems and promise

of natural energy such as geothermal, solar, wind, and tide.

Ogooooo0o0oooOoOoOoOoOoOoOoOoOooOoOoDn
Integrated evaluation by attendance to the classes and report grades.

000000000000000000000000000000000000000000000000000000000O00000O0O0O00O0000

00000000oo

To find out directionality about the technologies required for constructing sustainable society by yourself with full understandings of genetic mechanism, biased

distribution, and the present situation of demand and supply of the mineral and energy resources.

oooooo
oo oo oooo
. Definition of renewable and non-renewable resources. Interaction among Earth environment, human society, and
Introduction of resources 1 . .
natural resources. Existence pattern of natural resources in the crust.
Physical and chemical 1 Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock physics, and
properties of crust chemica composition of crust.
Introduction of Energy 15 Classification of energy sources, recent trend on socia demand of energy, physical characteristics of each energy
resources ’ resources, and sustainability.
Introduction of mineral 15 Classification of minerals used for resources, recent trend on social demand of mineral resources, industrial uses
resources ' of each mineral, and sustainability.
1
1
Economic geology (1) 1 Classification of ore deposits, distribution of each type of ore deposit, generation mechanism of deposit.
. Generd structure and distribution of fuel deposits (coal, petroleum, and natural gas), generation mechanism of
Economic geology (2) 1 . . .
deposits, and geological process of formation.
. Physica and chemical exploration technologies for natural resources in terrestrial area. Representative methods
Resource exploration (1) 1 . . ) . o .
are remote sensing, electric sounding, electromagnetic survey, and seismic prospecting.
. Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and manganese nodule, and
Resource exploration (2) 1 . . L
exploration technologies for the deposits in sea area.
Assessment of ore reserves 1 Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling by kriging,
and reservoir characterization geostatistical simulation, integration of hard and soft data, and feasibility study.
Resource development 1 Development and management technologies of energy resources related to coal, petroleum, and natural gas.
1
1
L Groundwater, long-term stability assessment of rock mass, chemical reaction of rocks with groundwater, and
Engineering geology (1) 1 . . .
hydraulic properties of rocks at multi-scales.
. Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon dioxide capture and
Engineering geology (2) 1
storage), and underground storage of petroleum and gas.
Characteristics of natural energy related to geothermal, solar, wind, and tide, aand ssessment of natural energy
Sustainability 2 resources. Co-existence of natural resource development with environment, low-carbon society, and problems

for human sustainability.

0000 O Printed materials on the class contents are distributed before each class.

0 0 O O O References on each topic will be instructed in classes.

00000 0O Elementary knowledge of engineering, mathematics, physics, and geology.
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This course provides various kinds of engineering issues related to the water environment in English, which cover fundamental knowledge, the latest technologies
and regional application examples. These lectures, English presentations by students, and discussions enhance English capability and internationality of students.
The course is conducted in simultaneous distance-learning from Kyoto University, or from remote lecture stations in University of Malaya, and Tsinghua University
of China. For the distance-learning, a hybrid system is used, which consists of prerecorded lecture VIDEO, VCS (Video conference system) and SS (slide sharing
system).

goo0obDOoO0oOoOoO0O0ooDoOooDboOoooooobooo

Evaluated by class attendance, Q& A and presentation.
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Each student is requested to give a short presentation in English in the end of the course. The students will understand the present circumstance of environmentsin
the world, and the students may improve their English skill and international senses through these lectures, presentations, and discussions.
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Treatment Technologies (Practical & Advanced Technology 1): Membrane Technology (MT) (Prof. Huang,
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Wastewater Treatment Plant: Case Study in China, Biological Nutrient Removal (Prof. Wen, Tsinghua
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University)
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1.4 History of Water Pollution in Malaysia (Prof. Ghufran, University of Malaya)
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General understanding of water environmental issues
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Either of thiscourse or * New Environmental Engineering Il, advanced” canbededtas“ Asian Environmental Engineering” . PowerPoint slides are main
teaching materialsin the lectures, and their hard copies are distributed to the students. In addition, alist of technical terms and difficult English words s given to the
students with their explanation and Japanese translation.
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000000 Thisclasswill provide an overview of health risk management, especialy as they relate to human
security engineering. The class will present and discuss the hot topics and related literatures on health risk
management.
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0000 00O Thisclasswill provide lectures on the current situation and future challenges of human health risk
management from the viewpoint of urban human security engineering. The aim of this classisto develop the
student’ s research capability. Students will be assigned academic and practical research subjects, and will then
present and discuss their findings.
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000000 Considerations of how terrestrial and agueatic ecosystems are structured, work, and respond what is done to and around them. Provides basis
for understanding world's ecosystems and assists students in evaluating alternatives and in making wise decisions regarding world's ecology and resource
management. J 0 00000000 O0DOOO0OOO0ODO0OOOO0OOOOOOOO0OOO0OOOOO0LOOoOoOoDOobOooOoOoDbDOobobOOoDOoDbboOO
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000000 Evauated by the sum of scores of mid-term quizzes and reports (50%) and end-of-term examination (50%)

000000 To provide basic knowledge on ecosystems and natural resources management with reference to world environmental problemsin the

world.
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0000 0Manue C. Molles, Jr., 'Ecology: Concepts and Application’, WCB McGrawHill ISBN: 0073309761 Richard T. Wright, 'Environmental
Science: Toward a sustainable future', Pearson Education International, ISBN: 0131442007 W. Dubbin, 'Soils, The Natural History Museum, London,
ISBN: 0565091506 Michel Kaiser, 'Marine Ecology: Processes, Systems, and Impacts, Oxford University Press, ISBN: 9780199249756
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00000 0O Ethica approaches and educational activities are essential for solving environmental problems, especialy to facilitate

consensus-building among conflicting stakeholders. This course covers prominent schools of thought in the field of environmental ethics,

applied ethicsin environmental stewardship, and basic principles of environmental education.

000000 Severd reportsand agroup presentation. 0 0 0 000000000000 O0OOOOO

000 00O O The objectives of this course are to understand ethical conflicts and considerations that inform our dealings with the natural world

and to study means of fostering environmental awareness and understanding in classrooms, workplaces and communities. 000000000
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00000 Froot ,K.A.(ed) “ The Financing of Catastrophic Risk” , the University of Chicago Press Kunreuther H.
and Rosg, A.,“ The Economics of Natural Hazards’ , Vol.1 & 2, The International Library of Critical Writingsin
Economics 178, Edward Elgar publishers, 2004
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0000 0O Thisclass aims provide an overview of disaster risk management, with an emphasis on human
security problems. The class will present and discuss hot topics and related literatures on disaster risk management.

0000 0 O Participations
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000000 Thisclasswill provide lectures on the current situation and future challenges of disaster risk
management from the viewpoint of urban human security engineering. The aim of this classis to develop advanced
and practical research capability of the students. To achieve this, they will be assigned with research subjects and
will present and discuss their findings.
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000000 Theinternship aims to develop practical capabilities to secure urban human security, in addition to
acquiring expert knowledge and the ability to develop new research fields by carrying out research activity related
to human security engineering and presenting research results at international conferences. Specific examples
include participating in internships domestically or abroad at companies or research institutes which conduct the
operation of international projects, conducting field surveys, and attending academic conferences.

00000 0O Report
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0 000 O Internship for Human Security Engineering normally requires 2 weeks (10 days) of on-site training or
on-the-research training. Examples of this internship activities as follows: (a) Presentation at international
conference followed by information collection relevant to your doctoral research at |aboratories of foreign
universities and authorities. (b) Normal internship activities at private companies to study the state of the
cutting-edge technologies or practical business.
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000000 Thisclass aims to develop the abilities of international collaboration, field investigation, and on-site
planning/problem solving through long-term investigation/research activities related to human security engineering
with thorough hands-on policy in foreign countries. Specific examplesinclude field research at overseas centers
and participation in international projects overseas. Asarule, participants will stay in the field for 2 months or
more.

00000 0O Report
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0 0 0O O O Advanced Capstone Projects require more than 2 months on-site or research training. Examples as
follows: (a) Fieldwork at overseas base for your doctoral research. (b) Working as avisiting researcher at
agencies/organizations related to Human Security Engineering.
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