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0 000 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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0 0 O O O 0 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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L.Introduction and Overview of Magnetohydrodynamics
2.Governing Equations of Electrodynamics and Fluid Dynamics
3.Turbulence and Its Modeling
o 4.Dynamics at Low Magnetic Reynolds Numbers

Liquid Metal MHD 7 i ] ]
5.Glimpse at MHD Turbulence & Natural Convection under B field
6.Boundary Layers of MHD Duct Flows
7.MHD Turbulence at Low and High Magnetic Reynolds Numbers

Plasma MHD 8

1
2
3
4.
5.
6
7
8.

Student Assessment
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O0O0O000OP.A. Davidson, “ An Introduction to Magnetohydrodynamics,” Cambridge textsin applied
mathematics, Cambridge University Press, 2001
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0O 000 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.

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

000000 The term project isthe numerical analysis of consolidation or liquefaction of ground.
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Guidance and
Introduction to

Study plan will be given. Fundamental concept and resultsin continuum

i 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 i . . - . . o
i constitutive modelsincluding plasticity and visoplasticity. For the plasticity
uations, . . - -
& i . 1 theory, stability concept in the sense of Lyapunov is discussed. In addition,
Elasto-viscoplastic . . , . L .
cyclic platicity 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 ) . . . : . :
) Specid lecture will be given, which related to computational geotechnics will
Computational 1 } o
_ be given by the invited lecturer.
Geomechanics
The term project isto 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.

0 0 0 0O O Handout will be given.
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Introduction of mineral 1 Classification of minerals used for resources, recent trend on social demand of mineral
resources resources, industrial uses of each mineral, and sustainability.
Introduction of Energy 1 Classification of energy sources, recent trend on social demand of energy, physical
resources characteristics of each energy resources, and sustainability.
Physical and chemical 1 Inner structure of the Earth, geodynamics, geologic composition, temperature structure, rock
properties of crust physics, and chemical composition of crust.
. Classification of ore deposits, distribution of each type of ore deposit, generation mechanism
Economic geology (1) 1 .
of deposit.
) General structure and distribution of fuel deposits (coal, petroleum, and natural gas),
Economic geology (2) 1 ) . . . .
generation mechanism of deposits, and geological process of formation.
Physical and chemical exploration technologies for natural resourcesin terrestrial area.
Resource exploration (1) 1 Representative methods are remote sensing, electric sounding, electromagnetic survey, and
seismic prospecting.
) Introduction of marine natural resources such as methane hydrate, cobalt-rich crust, and
Resource exploration (2) 1 ] ] o
manganese nodule, and exploration technologies for the depositsin sea area.
Assessment of ore o ) ) ) ) )
) Fundamentals of geostatistics, variography for spatial correlation structure, spatial modeling
reserves and reservoir 1 . . . o . o
L by kriging, geostatistical simulation, integration of hard and soft data, and feasibility study
characterization
Resource devel opment 1 Development and management technologies of energy resources related to coal, petroleum,
Q) and natural gas.
Resource devel opment 1 Characteristics of natural energy related to geothermal, solar, wind, and tide, assessment of
2 natural energy resources, and development and management technol ogies of resources.
Resource devel opment 1 Development of uranium deposits, mechanism and characteristics of nuclear power
(©)] generation, and management technologies of nuclear power.
) . Groundwater, long-term stability assessment of rock mass, chemical reaction of rocks with
Engineering geology (1) 1 . ) )
groundwater, and hydraulic properties of rocks at multi-scales.
. . Fundamentals of deep geological repository for high-level nuclear waste, CCS (carbon
Engineering geology (2) 1 o
dioxide capture and storage), and underground storage of petroleum and gas.
o Co-existence of natural resource development with environment, low-carbon society, and
Sustainability 1

problems for human sustainability.

0O O O OO 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.

0 0000 O 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 Kyaoto 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). Each student is requested to give a short presentation in English in the end of the course. This course may improve students  English skill and
international senses through these lectures, presentations, and discussions.
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Either of thiscourse or “ New Environmental Engineering I1, advanced” can bedealt as“ 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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Open Channel Hydraulics with various computational results.

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

depth averaged 1
P X detail.

model
Application of
singular point theory 1
to water surface
profile analysis
1-D analysis of _

Fundamental characteristics of 1-D unsteady open channel flows, Method of
unsteady open 3 o .

Characteristics, Dam break flow, Computational methods
channel flows
Plane 2-D analysis of o ]

] i Characteristics of steady plane 2-D flow are explained based on the method of

steady high velocity 1 o

characterigtics.
flows

i Propagation of characteristic furface, shear layer instability, application of a
Plance 2-D anaysis , . i i . L
3 generalized curvilinear coordinate to river flow computation, application of a

of unsteady flows ) i

moving coordinate system, etc.

Boussinesq equation with the effect of vertical acceleration, full/partially full
Higher order theory 3 pressurized flow onserved in sewer network, trafic flow analysis by means of

dynamic wave model

0 000 O Printed materials on the contents of this class are distributed in class.
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0 000 O O Elementary knowledge of fluid dyanamics and hydraulics
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0 0O O O O Students can contact with Hosoda by sending e-mail to hosoda.takashi.4w@kyoto-u.ac.jp Thisclassis
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