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Conditions for Completion of Studies

The requirements for the completion of the Master’s Program shall be attainment of 30 or
more credits as prescribed for the affiliated department, receipt of research guidance, the
approval of the Master’s thesis, and the successful completion of the qualifying examinations.
For more information, follow the instructions of each department.

Standard of Examination of Master’s Thesis
The Master’s thesis shall be evaluated on whether it includes outstanding research results
which contribute to advancement in the field of Energy Science either academically or
practically. The thesis format should conform to the standards of the affiliated department.
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#¢ Students enrolled in the International Energy Science Course should consult a separate
handbook.
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Legend
1. Subjects marked with the symbol “o”are offered every other year and offered this year but not next

year.
2. Subjects marked with the symbol “c” are offered every other year and offered next year but not this

year.
3. Subjects marked <> are subjects for the doctoral programs.
4. Subjects marked with the symbol “5<” are lectured in English.
5. The numbers in brackets () in the weekly hours column show the number of hours of exercises

and seminars.
6. The teaching staff responsible for a subject and the teaching period may be subject to change for a

given year.
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Department of Fundamental Energy Science

AR B Module A
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Subject Code Subject Title Lecturer AT %M Cre dits| Page Note
Spring Fall
Semester Semester
TRV — FERERL SRR SR K UV B 1 £ B B 1FREL Y
3203000 (6) 2
Advanced Study on Fundamental Energy Science 1 All for M1
TRV — FERERL SRR SR K OV £ 2 £ B &L 1AEREL Y
3204000 (6) 2
Advanced Study on Fundamental Energy Science 2 All for M1
TRV — FERERL SRR SRR K OV £ 3 & B 1E 24K ALY
3205000 (6) 2
Advanced Study on Fundamental Energy Science 3 All for M2
TRV — SRR R I SRR K OV 3 54 £ B (R RN
3206000 (6) 2
Advanced Study on Fundamental Energy Science 4 All for M2
YrFundamental Energy Science Advanced Seminar
3299000 ([on Energy Science | All (6) 2 for M1
(FES Adv.Seminar on Energy Sci.l)
YeFundamental Energy Science Advanced Seminar
3300000 [on Energy Science 11 All (6) 2 for M1
(FES Adv.Seminar on Energy Sci.Il)
veFundamental Energy Science Advanced Seminar
3601000 (on Energy Science III All (6) 2 for M2
(FES Adv.Seminar on Energy Sci.Ill)
veFundamental Energy Science Advanced Seminar
3602000 [on Energy Science IV All (6) 2 for M2
(FES Adv.Seminar on Energy Sci.IV)
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3209000 |7 OCHIX 2
Master's Thesis required
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Spring Fall
Semester Semester
3211000 |= /L — ELREAL 2w 2 B 2 2
3213000 =¥ —#Bi b R 2 2
3215000 |z R/ —MERE LA LAV 2 2
3253000 |=F/LF—HPEHRE )N - ey 2 2
3255000 [t - EF7rEXR EJI] « ey 2 2
3229000 |HHEREMA(L IR = 2 2
3261000 | Ak [E AL & JF 2 2
3603000 | =R NAXF—HBERFEHET R ST I T AN Y 2 2
3234000 |EREIAAMER T RS - i 2 2
3235000 | REITAAMERF T i - TR 2 2
3243000 |7 T R~ R EH) B o 2 2
3264000 |BERLA 7T A~ L KA - 2 2
3273000 |HiR 77 A~ Bl i FH - P 2 2
3288000 |77 X~ m#Eh: = 2 2
3262000 |7 T X~ FtHlE: M 2 2
3214000 |=F /L F—FEXILE I 2 2
3247000 | FRAF—F ) T4 oo 2 2
3286000 | A Mk v AT (E) 2 2
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Spring Fall
Semester Semester
3265000 |4WHkRE(L FrFH - P H 2 2
3289000 |= /L ¥ —HEik ARl R - kH 2 2
3272000 |HHETEEA AT 4 =EeF 2 2
3277000 /547 FZEAERA = F 2 2
3269000 | /L —ifik T2 P - i (%) 2 2
3604000 |O%eiEx R ¥ —Ap: 1 F R 2 2 CHE =)
3297000 |C5EE— R/ —Ap 71T ®EHE 2 2 SR ()
3605000 |[15EHE T R /L¥—A R 71T ®EHE 2 2 SR ()
3294000 |HmEY PR & M 2 2
3282000 |= R /NF —HBERFFANFE T O 27 b 2 B (#4581 1) 2
FERIZEERIE 1 5
Special Fundamental Subjectl
FERIZEMERLE 2 5
Special Fundamental Subject2
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Semester Semester
3148000 |FE i JIEs - w2 2
FEER = L X —RER R X — £ B
A002000 |special Seminar on Interdisciplinary Energy All 4) 2
Science
B#£AH Module B (IESCHiETRIAL B 1ESC subjects)
[ESEIES A
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Subject Code Subject Title Lecturer (j0E] 3] Cre dits| Page Note
Spring Fall
Semester Semester
3170000 (S Future Energy: Hydrogen Economy McLellan 2 2
3167000 Y En_ergy and SD (Energy Systems and MeLellan 9 ?
Sustainable Development)
3249000 |¥<Fundamental Plasma Simulation Kishimoto 2 2
8022000 [+%x<>Advanced Energy Conversion Science All 2 2
Y¢JFusion Energy Science and Technology Konishi
3392000 - . Nagasaki 2 2
(Fusion Energy Science and Technology) Kimura
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Y OEnergy Conversion System Design Ishiyama
3393000 [(Energy Conversion Systems and Functional Hoshide 2 2
Design) Imatani
3477000 |5 Energy Efficiency and Management Farzaneh 2 2
3478000 | Fuel Technology Farzaneh 2 2
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Note) Fundamental Energy Science Off-Campus Research Project

In this program students conduct a research project in national and public research institutions or private sector companies for a
successive period of time on advice of their supervisor. Study credits will be awarded with minimum 45 hours of research or practical work
at the relevant external institution upon submission of the project report.

Note) Special Fundamental Subject

Students in the Master's program can undertake undergraduate lectures/seminars which are relevant to their research field to earn
maximum four credits in two subjects as a postgraduate subject. To enroll such classes and be credited with them, students must obtain
permission of their supervisor and the Chair of the Department.

BTEHLBELORE Graduation Requirement and Enrollment Instructions
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Subjects of other graduate schools 2
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© Students must obtain minimum 30 credits, work under an academic supervision of staff members and pass the examination of Master’
s thesis.

1. See Module B subjects of Departments of SEES, ECS, and EST.
2. Subjects of graduate schools of Kyoto University other than Graduate School of Energy Science.
© Some Module C/ D subjects could be approved as Module B subjects with the approval of the Chair of the Department.

© Examinations for coursework subjects that are passed shall not be subject to re-examination.

© CAP System (Enrollment limitation)

The Enrollment Limitation System (CAP System) applys to students admitted to the Master’s program in the Graduate School of Energy
Science beginning in 2015. Students are allowed to enroll in a maximum of 24 credits per semester. For year-long courses, the number of
credits per semester will be half of the total number of credits.

© Academic Appeals Procedure

If students wish to appeal their academic assessment because the instructor made a mechanical error (e.g., incorrect input), they can
request an “appeal form” at the administrative office. If the completed form is submitted within the academic record confirmation period,
their appeal will be considered. However, the reasons for the final determination of the appeal will not be disclosed.
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Systematic knowledge will be given through lectures, exercise and practice on the subjects concerning the
selected topicsin fundamental energy science.

Research techniques and recent results will be lectured on the selected topics in fundamental energy science
in order to improve the ability to understand, evaluate, and criticize them.
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Systematic knowledge will be given through lectures, exercise and practice on the subjects concerning the
selected topics in fundamental energy science.

Research techniques and recent results will be lectured on the selected topics in fundamental energy science
in order to improve the ability to understand, evaluate, and criticize them.
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FES Adv. Seminar on Energy Science
< > | Fundamental Energy Science Advanced Seminar on Energy Science

FES Adv. Seminar on Energy Science
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Systematic knowledge will be given through a series of seminars, exercise and practice on the subjects
concerning the selected topics in fundamental energy science.

Research techniques and recent results will be discussed in a series of seminars on the selected topicsin
fundamental energy science in order to improve the ability to understand, evaluate, and criticize them.
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Principal attainment targets are to:

1. train students to acquire basic knowledge and skills in fundamental energy science;

2. foster student’ s ability to comprehend the newest research trend and critically read previously existing
literature in fundamental energy science;

3. improve student’ s core English abilities related to fundamental energy science.

[ ]

Based on the exercise and research subject arranged in each laboratory in the department of fundamental
energy science, specific exercise and research for resolving the problem, evaluation of the result, writing
summary and article etc., will be given.

Principal attainment targets are to:

1. train students to acquire basic knowledge and skillsin fundamental energy science;

2. foster student’ s ability to comprehend the newest research trend and critically read previously existing
literature in fundamental energy science;

3. foster student’ s ability to strive for the originality in conducting a research work and properly consider
the logic and constitution as well as the notation in writing a technical article;

4. improve student’ s core English abilities related to fundamental energy science.

[ |

Based on the exercise and research subject arranged in each laboratory in the department of fundamental
energy science, specific exercise and research for resolving the problem, evaluation of the result, writing
summary and article etc., will be given.

[ ]

1t will be given based on the guideline in each laboratory.

[ ]

It will be given based on the guideline in each laboratory.

[ I

[ ]

It will be given based on the guideline in each |aboratory.

It will be given based on the guideline in each laboratory.

[ ]

[ |

1t will be given based on the guideline in each |aboratory.

It will be given based on the guideline in each laboratory.
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FES Adv. Seminar on Energy Science
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Systematic knowledge will be given through a series of seminars, exercise and practice on the subjects
concerning the selected topicsin fundamental energy science.

Research techniques and recent results will be discussed in a series of seminars on the selected topicsin
fundamental energy science in order to improve the ability to understand, evaluate, and criticize them.
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Principal attainment targets are to:

1. train students to acquire basic knowledge and skills in fundamental energy science;

2. foster student’ s ability to comprehend the newest research trend and critically read previously existing
literature in fundamental energy science;

3. improve student’ s core English abilities related to fundamental energy science.

[ ]

Principal attainment targets are to:

1. train students to acquire basic knowledge and skills in fundamental energy science;

2. foster student’ s ability to comprehend the newest research trend and critically read previously existing
literature in fundamental energy science;

3. foster student’ s ahility to strive for the originality in conducting a research work and properly consider
the logic and constitution as well as the notation in writing atechnical article;

4. improve student’ s core English abilities related to fundamental energy science.

Based on the exercise and research subject arranged in each laboratory in the department of fundamental
energy science, specific exercise and research for resolving the problem, evaluation of the result, writing
summary and article etc., will be given.
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Based on the exercise and research subject arranged in each |aboratory in the department of fundamental
energy science, specific exercise and research for resolving the problem, evaluation of the result, writing
summary and article etc., will be given.

[ ]

It will be given based on the guideline in each |aboratory.
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It will be given based on the guideline in each laboratory.
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1t will be given based on the guideline in each laboratory.

It will be given based on the guideline in each laboratory.
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It will be given based on the guideline in each |aboratory.

It will be given based on the guideline in each laboratory.
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(7) A. Cotton  Chemical Application of Group Theory ~ Wiley Interscience
B.E. Douglasand C.A. Hollingsworth  Symmetry in Bonding and Spectra  Academic Press
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< > |Inorganic Chemistry for Energy Science
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< > |Materials science for energy

< > | Processes for photonics and electronics
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< > [Inorganic Solid State Chemistry
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Introduction to Functional and Solid-State Chemistry|
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[ 1
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1
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2.1. Boltzmann
2.2. Moment
2.3
2.4, MHD
3. MHD
3.1. MHD ( )
3.2. Grad-Shafranov 1
33 2'
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< > |High-Temperature Plasma Physics
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(Magnetic Fusion) (Plasma Confinement)
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1
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< > |PlasmaHeating
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|. H. Hutchinson  Principles of Plasma Diagnostics Cambridge University Press  ISBN:052167574X

http://www.amazon.co.jp/dp/BOOTNZCKD8/( ebook -
[Kindle 1)
http://www.jspf.or.jp/Journal/PDF_JSPF/jspf2007_02/jspf2007_02-176.pdf( ~

G. ,P. : [Kindle ] Amazon
Services International, Inc.  ISBN: BOOTNZCKD8  http://www.amazon.co.jp/dp/BOOTNZCKD8/
ISBN:4627782314

http://jasosx.il s.uec.ac.jp/JSPF/lightPDF/1993/jspf1993_08.pdf( (p.
934-)
KULASIS https://youtu.be/R8Y LvDyjIhs( 2014
)
[ 1
KULASIS
< > |PlasmaDiagnostics < > | Energy Electrochemistry
2 2017 5 2 2017 2
[ | [ |
( )
[ |
[ 1
( )
[ I
1
[ |
[ ]
[ | i i
[ |
[ ] (30%) (70%)




@) 2
- [ 1
[ ] i 7
[ | sakaguchi @iae.kyoto-u.ac.jp
(45 ) ° O
(45 )
KULASIS
KULASIS
< > |Nanotechnology for Energy < > |Molecular Science of Fluids
2 2017 2 2 2017 3
[ | [ |
[ ]
[ |
[ I
[ 1
()
()
()
()
()
()
() ATP ATP
()
[ 1
A4
I ] [ 1
[ I
[ 1
[ |
r---TTTTTTTTTTTTTTTTTTT T T I T @ ~ T Y ) N AN




()] @
[ ] [ 1
[ | [ |
A. Fercht : Structure and mechanism in protein science. A guide to enzyme catalysis and protein folding. W.
H. Freeman and Company, New Y ork (1999).
[ 1
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< > |Introduction to Experiments Using Nuclear Reactors

[ ] ) 2017 4

4 KUCA

KULASIS [ J

1SBN:9784876989775

KULASIS

< > |Neutron Mediated Energy Systems < > |Energy Transport
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Special Seminar on Interdisciplinary Energy Science|
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Energy Systems Analysis and Design
< > |Energy Systems Analysisand Design

2 2017 5

[ |

By Tetsuo TEZUKA, Department of Socio-environmental Energy Science, Graduate School of Energy
Science,

The framework and methodology for energy systems analysis and design in aregion and/or/ country,
especially related to amodel-based approach, are introduced. Participantswill try to develop asimple model
by selecting some energy supply demand system as a study target.

This classwill be given not in 2017 but in 2018.

[ I

'To understand the basic knowledge and the modeling methodol ogies of Energy supply-demand systems.

[ ]

(1) Statistics of energy supply and demand,

(2) Numerical modeling of energy supply and demand,
(3) What is a system modeling?

(4) Modeling and decision making,

(5) Modeling exercise,

[ ]

Discussion about modeling of energy systems and report submission.

[ ]

Student will make a conceptual model! for the energy supply-demand system which the student has selected
by himself/herself.
The work for conceptual modeling will be an assignment.

The lecture will not be given in 2015.
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System Safety(2)

Preparation, review and homework will be given in the class.

KULASIS

System Safety
< > |System Safety

Energy Policy
< > |Energy Policy

2 2017 4

2 2017 1

[ ]

[ ]

From the viewpoint of keeping safety and reliability in the context of relationship between advanced
technol ogies and human society, basic knowledge and applications of risk assessment for large-scale and
complicated modern energy systems will be lectured.

[ |

Regarding risk assessment to secure safety of energy systems, the students learn the following knowledge and
techniques;

1. Qualitative analysis method of risk.

2. Quantitative risk analysis method of mechanical systems.

3. Human reliability analysis method.

Energy is dispensable for the welfare of humankind and sound development of socia activitiesin the modern
society. The stable supply of energy isinfluenced by circumstances of political issues and technological
development. Based on the mid- to long-term forecast of energy supply and demand, various specific issues
related to energy policy, including energy resources, environmental issues, trendsin magjor countries,
forecasts and predictions, will be discussed in this course.

[ ]

[ I

The following themes will be lectured in regard to basic knowledge and application of risk assessment of
|arge-scale and complicated technology systems.

1. Safety system for socia relief (1).

2. Features and problems of |arge-scale and complicated technology systems (1).
3. Risk assessment of large-scale and complicated technology systems (3).

4. Probabilistic risk assessment(PRA) as quantitative assessment method (6).

5. Basic knowledge of human factor (1).

6. Analysis of human error and its countermeasures (1).

7. Human reliability analysis(HRA) (1).

8. Feedback (1).

To achieve ability

- to describe various energy resources used in modern society from both natural and social science,

- to describe the structure and objectives of energy policy of major countriesincluding Japan,

- to comprehensively understand energy statistics and other data and describe it with relation to world energy
trends

[ |

[ 1

[ ]

Active participation in the classes (30%),
Exercisesin the class and homework (30%),
Final report subject (40%).

1. Overview of energy policy

Energy resource: characteristics, supply and demand (1)
Energy resource: characteristics, supply and demand (2)
Renewable energy: characteristics, policy implementation (1)
Renewable energy: characteristics, policy implementation (2)
Nuclear energy: characteristics, policy implementation (1)
Nuclear energy: characteristics, policy implementation (2)
Energy and environment

Energy efficiency and energy policy

10. Energy policy of Japan and major countries (1)

11. Energy policy of Japan and major countries (2)

12. Forecasts and outlooks of energy supply and demand (1)

13. Forecasts and outlooks of energy supply and demand (2)

14. Energy poverty, Energy and Water, recent topics

15. Summary

©ONODUTAWN

[ ]

[ |

Learning materials will be given in the class.

System Safety(2) Ll

Students who have already taken
not allowed to take this class.

3146000 (Spring Semester / in Japanese) are

Energy Policy(2) [




Energy Policy(2)

Future Energy:Hydrogen Economy(2)

By attendance (40%) and research presentation / final report (60%).

Note: attendance to research presentation / submission of final report is not allowed in case of class
attendance rate is |less than 70%

[ 1

Handouts will be distributed.

Attendees are recommended to review their own countries recent energy policy trends, aswell asthe IEA
\World Energy Outlook executive summary, which could be downloaded from |IEA Web page.

[ |

[ I

Recommendation of related references (books, reports, journal papers etc) will be given during the class.

Students will need to spend time researching a specific alocated country's energy system and determining
how to develop an appropriate hydrogen economy. Thiswill be particularly before each class discussion.

[ ]

Recent energy situation are extremely fluctuating and dynamic; attendees are recommended to collect up-to-
date information on energy policy and related topics.

- Technical tour to power plants and energy-related facilities may be included as apart of the class.

KULASIS

Basic knowledge of energy concepts and ability to apply mathematics is required.
Contact may be made viaemail for out-of-class discussion.

KULASIS

Future Energy:Hydrogen Economy

< > | Future Energy:Hydrogen Economy MCLELLAN  Beryani

Energy and SD

< > | Energy Systemsand Sustainable Development HOLELLAN - Berari

2 2017 1

2 2017 2

[ ]

[ ]

This course will introduce the concepts and technology of the Hydrogen Economy. The course isintended to
giveinsight into thistopical areaof research and its potential benefits and impacts.

[ |

This course will introduce key concepts of sustainable development, and engage students in understanding
the interconnections of energy systemsin the larger picture of sustainable development. The course finishes
with a workshop applying these concepts to energy systems planning.

The aim for the classis for students to understand each of the major phases in hydrogen energy infrastructure,
and the main technologies considered. Students will learn technical, social, environmental and economic
aspects of the systems. Through class discussions and afinal report, students will hone their skillsin
argument and learn to identify critical criteriafor technology assessment.

[ ]

[ |

The goals of the course are for students to understand the breadth and complexity of sustainability and its
implications for energy systems. Students will learn key concepts and frameworks, and apply critical thinking
land team processes to the planning of sustainable energy systems in a given context. Technical,
lenvironmental and socio-economic topics and approaches will be covered.

'The course will consist of lectures on key supporting technologies and system-wide aspects of hydrogen
energy systems. The following themes will be discussed (order may change):

1. The history of the hydrogen economy

2. Hydrogen production - current and emerging [2 weeks]

3. Hydrogen utilization (high and low temperature fuel cells, other engines and chemical processes) [3 weeks|
4. Hydrogen storage and distribution

5. Hydrogen systems configurations

6. Economics of a hydrogen economy

7. Socia aspects of a hydrogen economy

8.  Environmental aspects of a hydrogen economy

Two in-class discussion sessions will be integrated (timing specified in first class).

[ I

[ 1

The course will consist of lectures and interactive sessions on the following key themes (order to be clarified
in first session):

1. Sustainable development and sustainability concepts

2. Frameworks for understanding sustainability

3. Life cycle assessment of energy systems (and connections with water, pollution and resource usage) [3-4
weeks]

4. Non-renewable energy technology

5. Renewable energy technology

6. Energy in developing countries

7. Infrastructure configurations for energy delivery

8.  Measurement and decision making for sustainability.

Followed by 3 weeks of workshop.

[ ]

[ ]

Three items of assessment are used (shown below). The specific requirements and assessment criteriaare
distributed in class.

Final report (Technology assessment in a specific country context) [60%)]
Class discussion 1 - Hydrogen production (Discussion and handout) [15%)]
Class discussion 2 - Hydrogen storage and utilisation (Discussion and handout) [25%]

Future Energy:Hydrogen Economy/(2) [

[ ]

Students will be evaluated on three major elements:

1. Participation in class activities and submission of out-of-class tasks aimed to solidify learning of concepts
(40%)

2. Participation in the 3 week workshop capping-off the course (30%)

3. Submission of afinal report (30%)

Energy and SD(2) 1L
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Fundamental Plasma Simulation(2)

Suggested reading:
Sustainable Energy: Choosing among options (Tester et a., 2005)

Basic knowledge: Electromagnetics; Fundamental course of plasma physics.

[ ]

Students will be required to do occasional out-of-class preparation exercises.
Slides will be provided before the lecture via PandA so that pre-reading can be undertaken.
Other references will be givenin class.

Available by appointment.

KULASIS

KULASIS

Fundamental Plasma Simulation
< > |Fundamenta Plasma Simulation

Advanced Energy Conversion Science
< > | Advanced Energy Conversion Science

2017 4

2 2017 3 Lecture

[ ]

[ |

This lecture aims at formally introducing basic statistical description of wide class of plasma. Characteristics
of individual and collective behaviors of plasmas and that of associated fluctuation and dissipation are studied
following kinetic modeling, which are the basis of numerical simulation of plasmas in magnetically confined
fusion plasmas, laser-plasma interaction, space plasmas and astrophysical physics.

Subjects on the conversion, control and utilization of various kinds of energy from viewpoints of science and
lengineering are offered.

[ |

[ |

1.Understanding of plasma based on kinetic model and of the individual and collective characteristics.
2.Understanding of the dispersion relation in plasma and specifically wave-particle interaction emphasizing
on Landau damping.

3.Understanding of the characteristics of fluctuation and dissipation in plasmas based on the statistical
approach and the role on plasma numerical simulation.

[ ]

The class will be arranged as a seminar style according to following subjects.
1.Definition of plasmaand the concept of Debye shielding and plasma oscillation
(2 weeks)

2.Kinetic description of plasmas leading to dispersion relation (2 weeks)
3.Collective nature of plasma emphasizing on Landau damping (3 weeks)
4.Fluctuation and dissipation of plasmaand their kinetic description (3 weeks)
5.Simulation methodology of plasma based on kinetic and fluid approach (2 weeks)
6.Example of fundamental plasma simulation based on kinetic and fluid model

(2 weeks)

[ 1

[ ]

To understand subjects on the conversion, control and utilization of various kinds of energy

[ ]

L atest topics about energy conversion systems and their functional design are lectured in an omnibus class.
Thermal Efficiency and Pollutant Emissionsin Internal Combustion Engines
Laser Diagnostics for Combustion Research

Alternative Fuelsin Combustion Systems

Ceramics and Their Applications to Energy-Related Machineries

Energy Components and High Temperature Machine Design

Nondestructive Evaluation for Energy Equipment and Materials

Fusion Energy Conversion

Nuclear Energy Materias

Energy Conversion System for Electromagnetic Waves and Particle Beam
Recent Progressin Fusion Structural Materials R&D

Modeling of Radiation Damage Processesin Fusion Materials

[ ]

Attendance and report

Paper examination and report

[ I

[ I

[ |

Additional articles and documents are delivered if necessary.

Reference books are introduced in class.

S.Ichimaru, Basic Principle of Plasma Physics:A Statistical Approach, Frontiersin Physics Lecture Note
Series
L. Landau,"On the vibration of the Electric Plasma, J.Phys.U.S.S.R.10, 25 (1946)

Fundamental Plasma Simulation(2) [

[ ]

To be announced in class.

KULASIS




Fusion Energy Science and Technology
< > |Fusion Energy Science and Technology

Energy Conversion System Design
< > | Energy Conversion Systems and Functional Design

2 2017 1 Lecture

2 2017 1 L ecture

[ ]

[ |

Subjects on the science and technology of fusion energy are offered from viewpoints of energy conversion,
control and utilization.

Subjects on the conversion, control and utilization of various kinds of energy from viewpoints of science and
lengineering are offered.

[ I

[ ]

To understand basic knowledge and |atest topics on energy conversion,
control and utilization of fusion energy.

To analyze and critically evaluate the energy systems technology on
which each students will be studying, and to discuss a strategy of study
from social, technical, environmental and sustainability aspects.

To understand problems, measures and their academic backgroundsin technologies for improving energy
conversion efficiencies with greater safety and reliability of energy systems.

[ |

[ ]

Latest topics about energy conversion systems and their functional design are lectured.
1. Fusion Energy Conversion
Development of Fusion Devices: Recent progress of fusion development
on the confinement of high temperature plasma and extraction of the
product energy
Fusion Energy Conversion System:Technology of converting fusion energy
to electricity, heat and fuel production. Environmental impact, safety,
economics and social aspect of fusion will also be explained.
2. Control of fusion energy
Ignition condition
Heating and current drive
Wavesin fusion plasmas
Wave heating
Neutral beam heating
3. Recent Progressin Fusion Structural Materials R& D
Material requirements for fusion application
Fusion blanket structural materials
Effects of high energy neutron irradiation
Current status of fusion materials R&D
Future prospect of fusion energy

L atest topics about energy conversion systems and their functional design are lectured.

1. Thermal Efficiency and Pollutant Emissionsin Internal Combustion Engines (4-5 weeks)
Fundamentals of reciprocating internal combustion engines

Spark-ignition and diesel engines

Technologies for clean and high-efficiency engines

2. Strength Analysis for Design of Energy-Related Structures (4-5 weeks)
Fundamentals of fracture mechanics for structural design

Fatigue properties of metallic materials

Statistical analysis of material strength

Ceramics and their applications to energy-related machinery

3. Modeling and Analyses of Solids and Structures (4-5 weeks)
Elements of continuum mechanics

Constitutive modeling of complex materials

IComputational mechanics of solids and structures

[ ]

[ |

Attendance and report

[ ]

[ I

Handouts

[ ]

Attendance and report(term paper)

Fusion Energy Science and Technology(2) I

[ |

To be announced in class if necessary.

KULASIS

Fusion Energy Science and Technology(2)

Energy Efficiency and Management

< > |Energy Efficiency and Management FARZANEH - Hooma

Original materials are provided.Some materials are available on the web with limited access.

2017 4

[ ]

[ |

to be introduced in the lecture

[ ]

Occasional homeworks may be given to consider an energy related topics.

Best practice in energy management will always involve some level of complex engineering to survey
existing conditions and predict energy savings from various improvement options. Sustainability managers
need to understand how to manage and quality control that analysis and to translate the opportunity it reveals
to decision makers within their organization. This class seeks to empower students to do that by providing an
understanding of energy management in buildings and industries and methods for quantitatively analyzing the
performance of alternatives.

[ ]

always available upon appointments.

KULASIS

On successful completion of this course, students will be able to:

1)identify and describe the energy conservation opportunitiesin industrial and commercial systems
2)describe the energy rate structures.

3)apply energy auditing techniques.

4)examine the economic evaluation of energy conservation solutions.

[ |

Week 1: Introduction to Energy Management: The Argument for Energy Efficiency; current and future,
Principles of Energy Management, The Value of Energy Management, The Energy Management Profession.

Week 2: Effective Energy Management: Strategy considerations, Defining the program, Energy management
program #8211 How to implement it? Energy Efficiency Roadmap, The Energy Management Matrix.

Week 3: Energy Auditing: Energy Audit Procedures, Specialized Audit Tools, Industrial Audits, Commercia
[Audits, Residential Audits, Indoor Air Quality.

(Week 4: Economic Analysis: Economic-Evaluation Methods, Time Value of Money Concepts, Project
Measures of Worth, Risk Assessment, Example Applications.

[Week 5: Demand-Side Management: What is Demand-Side Management?, Demand-Side Management and
Integrated Resource Planning, Demand-Side Management Programs, Demand Response and Smart Grid.

Week 6: Electrical Energy Management in Buildings: Principal Electricity Usesin Buildings, Strategies for
Electricity End-Use Management, Electricity-Saving Techniques by Category of End Use, Energy-Efficient
Lighting Technologies.

Week 7: Heating, Ventilating, and Air Conditioning Control Systems: Human Thermal Comfort, HVAC
System Types, Cooling Equipment, Domestic Hot Water, Energy Conservation Opportunitiesin HVAC
systems.

Week 8: Boilers and Fired Systems: Boiler Operation and Efficiency, Combustion in Boiler, Furnace mass
and energy balances, Burner Combustion Efficiency, Typical Performance Improvements.

Energy Efficiency and Management(2) [y
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Week 9-10: Heat Recovery in Industrial Processes: Quantifying Waste Heat, Matching loads to source,
Classifying Waste Heat Quality, Storage of Waste Heat, Co-generation and CHP systems, Industrial and
domestic applications.

Week 11-12: Use of Alternative Energy: Solar Energy, Wind Energy, Refuse-Derived Fuel, Fuel Cells, Solar-
Assisted Heat Pump Systems, Geothermal Heat Pumps.

Week 13: Financing Energy Management Projects: Financial Details and Terminology, Applying Financial
Arrangements: Case studies (1 utilization of the co-generation system in a cement factory and 2) analysis of
the Feed-In-Tariff for Rooftop PV installation in Shinchi town, Fukushima prefecture.

Week 14: Discussion and group project presentations.

Fuel Technology

< > |Fuel Technology FARZANEH  Hoomaf

2 2017 4

[ |

[This course is designed to equip graduates with a broad training in, and understanding of, fossil fuel
production, delivery, consumption, efficiency, economics, policy and regulation.Learning in this courseis
facilitated through lecture, readings, discussion, in class exercises and term projects. Analytical skillsare
devel oped and demonstrated through problem sets and a term project.

[ |

[ I

No basic knowledge assumed, but interest in the topicsisvital.
This class requires an understanding of Microsoft Excel and an enthusiasm for quantitative analysis.
Analytical skills are developed and demonstrated through a term project.

On successful completion of this course, students will be able to:

1)be familiar with the technical and some economic aspects of awide range of current and future
technologies for fossil fuel generation, conversion, storage, and end usage.

2)devel op the ability to critically evaluate prospects and challenges for current and proposed fuel
technologies.

3)devel op the ability to ask critical questions and to effectively search for accurate information.

[ |

[ ]

20% class participation, 80% final project.

Instead of afinal exam, each student will submit, by the last day of reading period, afinal paper reporting a
final project. The project should be the in-depth study of the technical and economic feasibility study of a
selected case study. The required information will be supported by the lecturer within the class and the
students will be asked to use their analytical skillsto solve areal problem.

[ I

Reading selections will come from avariety of sources. (L ecture notes, homework sets, literature data sets,
etc.) will be made available for download during the semester on the course webpage.

[ I

Wayne C. Turner ENERGY MANAGEMENT HANDBOOK SIXTH EDITION The Fairmont Press,
Inc.

G.G.Rgjan  Optimizing Energy Efficiency in industries McGraw-Hill  1SBN:13: 978-0071396929
Barney L. Capehart, Wayne C. Turner, William J. Kennedy ~ Guide to Energy Management KNOVEL
ISBN:978-0-88173-671-7

Energy Efficiency and Management(3) [N

Week 1: Fossil fuel resources: The origins of coal, oil and gas and how they are formed, Classification of
fossil fuel resources including conventional fuel, nonconventional fuel and synthetic fuels.

Week 2: Extracting and processing oil and gas: Introduction to the petrology, Nature of crude petroleum,
Reservoir characterization and performance, Upstream industry; production, separation and treatment
processes.

Week 3: Oil Refining and Gas Treatment: Petroleum refinery configurations and processes, Oil products
properties and specifications, Refining gas and gas to liquids (GTL ) technologies, Natural Gas Liquids (NGL)
and Liquefied Petroleum Gas (L PG) extraction from natural gas and Liquefied Natural Gas (LNG) process.

Week 4: Coal: Coa formation, resources, extraction, classification, composition, preparation, storage,
transportation and handling.

[Week 5: Synthesis fuels: Syngas production from coal, Biomass, Municipal waste, Steam reforming. Water-
gas shift reaction. FischerTropsch synthesis of alkanes, biodiesel, Coal gasification and Liquefaction process.

[Week 6: Fuel Combustion: Principle of combustion, Heating Values, Concept of excess air and drafting
system, Methods for improving the combustion efficiency, Combustion of coal on grates, Combustion of fuel
in Fluidized Beds, Industrial burners and Furnaces.

Week 7-8: Thermal power plants: Review of thermodynamics concepts of energy systems, Thermal power
plants; steam turbine, gas turbine, Advanced combustion cycle for maximum efficiency; supercritical and
combined cycles, Co-generation & CHP and their applications.

Week 9: Transportation energy technologies: Internal combustion systems, Criteria for Measuring vehicle
performance, Endpoint technologies for carbon-free transportation system and options for improving

Fuel Technology(2) [

Energy Efficiency and Management(3)

KULASIS

Fuel Technology(2)

conventional vehicle efficiency.

Week 10: Transition to nonconventional aternatives: History, present, and projected distributions of
nonconventional fuels, Classification of nonconventional fuels; Tar sand, shale gas, shale oil, methane
hydrates and Coal-bed methane.

Week 11: Environmental impacts of fossil fuel combustion: Energy use and CO2 emissions trends, CO2
lemissions comparison and a“ Decarbonization” Strategy; Kaya equation: factors that contribute to overall
CO2 emissions.

Week 12: Carbon sequestration: Overall comparison of sequestration options, Carbon Capture and Storage
(CCS) systems, Oil Enhance Recovery by CCS technology.

[Week 13: Fossil fuel markets: Present use and resource considerations of fossil fuels, Concept of Peak oil,
Hubbert curve applied to resource lifetime, Oil price volatility; Oil price forecasting, Introducing to OPEC
game, Levelized Cost of Electricity from fossil fuel and the role of LNG pricing.

Week 14: Discussion and group project presentations.

[ |

20% class participation, 30% problem sets, approximately four and 50% final project.

- Instead of afinal exam, each student will submit, by the last day of reading period, afinal paper reporting a
final project. The project should be the in-depth study of the technical or techno-economic aspects of some
topicsin fuel technology, chosen in consultation with the teaching staff.

- There will be about four homework sets distributed over the ~12-week semester and will be due at the start
of class. Solutions to the problems will typically be handed out at the first class following the due date.

[ |

[ ]

Francis, W. and Peters, M.C  Fuels and Fuel Technology Elsevier 1SBN:9781483147949

Cassedy, E.S., Grossman, P.Z  Introduction to Energy Resources, Technology and Society Cambridge
University Press

[Aziz, M.J. and Johnson, A.C  Introduction to energy technology, Depletable and renewable  ISBN:978-3-
527- 33241-0

Fuel Technology(3) Ll
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None

KULASIS
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