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ZERO Carbon Energy Kyoto 2009 $3£ / 1st International Symposium

2 BIE / Outline of the Symposium
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The First International Symposium of Kyoto University G-COE of Energy Science, “ZERO-CARBON ENERGY Kyoto 2009”
was held on August 20-21 at Kyoto University Clock Tower Centennial Hall. Along with ZERO-Carbon Energy Kyoto 2009, the
International Summer School on Energy Science for Young Generation (ISSES-YGN) was held on August 20-22 in cooperation
with Asian CORE Program “Advanced Energy Science” and Symbio Community Forum. On August 20, Prof. Yukio Ogata
(Director, IAE, Kyoto University), the chairman of opening ceremony, declared the symposium open. At first, Prof. Takashi
Maekawa gave an opening remark of the linternational Summer School as a president of summer school. Following this,
Prof. Hiroshi Matsumoto (President of Kyoto University) gave an opening address, Mr. Akio Fujiwara (Director, MEXT),
Dr. Yoshikazu Nishikawa (Emeritus Prof. of Kyoto University), and Prof. Takeshi Yao (G-COE Leader) introduced the G-COE
activities. After that, 5 distinguished speakers from each group made a plenary lecturer, and then 70 posters were presented
by young researchers. At the end of reception party, Hirotake Moriyama (Director, RRI, Kyoto University) gave a closing
remark. On August 21, each group invited some distinguished researchers and organized a parallel session. On August 22,
summer school symposium of 21 oral presentations was organized by young researchers. Exchanging the information was
markedly promoted among participants. Several presentation awards were provided to poster and oral presentations. The

summer school was mainly coordinated by Mr. Kosuke Hara (D2 student) from G-COE Unit.




Photos in the plenary session./ President Hiroshi Matsumoto (Kyoto University), Prof. Yoshikazu Nishikawa (Emeritus Prof.

of Kyoto University), Prof. Yao (Kyoto University), Mrs. Ulla Sirkeinen (European Economic and Social Committee), Prof.
Richard Cogdell (University of Glasgow, UK), Dr. Unggul Priyanto (Agency for the Assessment and Application of Technology,
Indonesia), Prof. Masahiro Kawaji (City College of New York, USA), and Prof. Zhiwei Zhou (Tsinghua University, China).

(PREHmE1) ¥ F VA - #HEBF L Y > 3> /Scenario/Socio-Economics Session

VFUUAHERFL Y v a B0 TIE, £THBDIC, TIIIE— (7 LT 1« A1 Lttt Ko, 2 xbF—
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Dr. Shinichi Ichikawa (Credit Suisse Securities. Limited, Japan) presented the essential change needed from a demand side
solution to a supply side one. After that, Prof. S. Ikkatai (Kyoto University) presented a study on factors to approach a low carbon
society. Then, Prof. R. Dalimi (University of Indonesia) talked about the energy situation and future prospects in Indonesia. As a
last presenter in the morning session, Prof. S. Lee (Ajou University, Korea) presented the application of the nanotechnology to
the next-generation of solar cell developments. In the afternoon, Prof. S. Kim (Ajou University, Korea) presented research about
energy economic models. Following the introduction of activities on research and planning of zero CO2 emission scenarios
by Prof. K. N. Ishihara (Kyoto University), Dr Zhang presented a study on a long-term scenario analysis model for a zero CO2
energy system and it's tentative application for Japan. Then, Dr. Nuki Agya Utama (Kyoto University) presented the 2050
ASEAN electricity demand: income-electricity causality test as reference information. Finally, Dr. Y. Watanabe (Kyoto University)
presented a model for CO2 emissions and absorption in local regions in Japan. After these presentations, all participants

discussed about the scenario planning framework in the GCOE program for a low carbon society.

Dr. Shinichi Ichikawa Prof. Rinaldy Dalimi Prof. Suduk Kim
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(PFeHE 2) KBTI R/ILX—+t v 3> / Solar Energy Session
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Various aspects for the utilization of the solar energy were
discussed, including nanomaterials science on TiO,, silicon organic
polymers and carbon nanotubes for the development of efficient
solar cells. An invited lecture entitled " Energy harvesting and storage

system (EHSS) for future airplanes" was given by Professor Minoru
Taya of University of Washington. Prof. Minoru Taya

(P FeHE 3) N1 A I xILX—+ v 3> / Bio-Energy Session
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FEOBRN L EARERERETH T,

On August 20th, Dr. Unggul Priyanto (Agency of Application and Assesment Technology, INDONESIA) made a plenary
lecture about “Development and Prospects of Biofuel in Indonesia and other Eastern Asian Countries”. In the “Bioenergy
Session” on August 21st, two invited speakers, Prof. Luis F. Razon (De La Salle University, PHILIPPINES) and Dr. Masato Kozu
(Doshisha University), presented papers entitled “Alternative Crops for Biodiesel Feedstock” and “Eco-friendly Production
of Biodiesel by Utilizing Solid Base Catalysis of Calcium Oxide”, respectively. The research progresses in the Global COE
Bioenergy Group were also presented by the group members. Extensive discussion was conducted throughout this session
from the various scientific viewpoints which include biomass resources, conversion technologies, engine science, system

evaluation and so on. Many DC course students were also involved in this discussion.




(PEeHE 4) BERFHAIXILEX—+ v > 32 / Advanced Nuclear Energy Session

ARty g i 2 EREKTITV. Fand R oV F =AM TR ISR EREIAR RS (ADS) DOffZEh
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The session consists of two topics, “Deployment Strategy of Nuclear Energy System” and “Development of Accelerator
Driven Subcritical Reactors (ADS).” Six talks including 3 invited talks were presented. Mr. M. Murakami of Japan Atomic
Energy Agency(JAEA) presented the overview of a strategy proposed by JAEA, “Nuclear vision 2100.” Dr. A. Stanculescu of
International Atomic Energy Agency(IAEA) and Dr. K. Nishihara of JAEA presented the international and domestic status of

ADS development, respectively. Active discussions were held for the both topics.
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BiFEEE (ALY #HEE—K (JAEA). AStanculscu K (IAEA). FaEfEEIEK (JAEA))
Invited speakers (from Left: Mr. M. Murakami(JAEA), Dr. A. Stanculescu(IAEA), Dr. K. Nishihara(JAEA)

I —RFEEY~Y—ZX 7 -
/ International Summer School on Energy Science for Young Generations

T3V F—RPEEEEY < — X 7 — )b (International Summer School on Energy Science for Young Generations) (*) A%,
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ISSES-YGN(*) was held from August 20th to 22nd as a parallel session of the GCOE international symposium. The students
attended the symposium and presented and discussed their research results in the poster session (49 posters) on the first day
or in the oral session (21 talks) held at Kyodai-Kaikan on the final day. Excellent presentations were awarded both for poster
and oral presentations. In addition to the GCOE students who join the Zero CO2-Emissions Education Program and a few
students from other universities in Japan, the school had foreign attendants more than 20 students from China, Korea and
Denmark. The GCOE students themselves came from various countries located in various continents including North America,
Africa, Asia and Europe, and therefore, the school was really international. While the oral session was chaired by several
senior GCOE members, all the other things were arranged and managed by the GCOE students.

(*) ISSES-YGN is co-organized by Kyoto Univ. Global COE Program “ Energy Science in the Age of Global Warming” and Asian
CORE Program” Advanced Energy Science” and Non-Profit Organization Symbio Community Forum and Grant-in-Aid Creative
Scientific Research Project on “ Design Theory for Dynamical Systems with Semiosis”



£'0—I\)L COE X2 IN\—D 87T / Greeting from
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2003 £ 2 BZEEEBAFIC T Ph.D Bf5. FF 4 A Institut
National de la Recherche Agronomique (France) 1& &+ i
7% 8. 2005 £ 4 B Max-Planck Institute of Colloids and
Interfaces (Germany) %2 &, 2007 £ 10 AZHEXK
FIELTHERE. 2008 F 4 ARHBAFELHEE. B S
Tz 7= 1%,

WPy —E

Dr. Kazuchika Yamauchi

BAER 200944 H1H
Arrival date  April 1, 2009
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new G-COE members

G-COE Assistant Professor (Graduate School of
Energy Science)

2003.2. Ph.D. in Nagoya Univ., Japan, 2003.4. Post Doc.
in Institut National de la Recherche Agronomique, France,
2005.4. Post Doc. in Max-Planck Institute of Colloids and
Interfaces, Germany, 2007.10. Post Doc. in Nagoya Univ.,
Japan, 2008.4. Post Doc. in Kyoto Univ., Japan.

Special field: Lignin Chemistry

Biomass is a renewable and carbon-neutral
resource. Especially, woody and other herbaceous
biomass, which is called as lignocellulosics,
is accumulated abundantly on the earth and
not competitive with food. Due to difficulties
in converting rigid lignocellulosics into fuels,
breakthrough of its technology is necessary for bio-
ethanol production from lignocellulosics. Aiming
at a low-carbon society and zero emission of CO2,
I am engaged in the project for highly efficient bio-
ethanol production from lignocellulosics. Especially,
my work is focused on efficient degradation of
lignocellulosics and its characterization. In the
future, I would like to study about new materials
production from decomposed lignocellulosics.

ZE ¥4 / Best Poster Presentation at “World Renewable Energy Congress 2009-Asia

Fhoid, “FRk214E5H19H » 5 22 H i B # & v 7z World
Renewable Energy Congress 2009-Asia (WREC 2009-Asia) (N>,
Bangkok International Trade and Exhibition Center (BITEC)) IZ3W T,
Best Poster Presentation (RAXZ—H) ZZH L X L/, sEH
I'Construction of Photo-driven Artificial Reductase as a New Technology
of Photo Energy Conversion System| T& D % L 7z, WREC & ## D
TV F—ICBIT B WL RCR DTSRI Ram & N D KB 23T %
CTIDEIBFERL LVWEZIAZIIEFEICOCKTHL 9, 9%E.
ZHZ NI 28512 BAEQ, FHTEICAHIS ULDWNE OIS 21T -
TnElnE-HVWET,

(FRH - FFp% @ 7'o— 3L COE RFEBNE. T3 )V F—REEMIZERD

I received the prize of Best Poster Presentation at “World Renewable Energy
Congress 2009 - Asia (WREC 2009 - Asia)”, during May 2009, in Bangkok,
Thailand. The title of my presentation was “Construction of Photo-driven Artificial
Reductase as a New Technology of Photo Energy Conversion System”. WREC
is a major recognized conference, which discusses about latest technology and
research progress related to energy. I'm very flattered and honored to receive
the award at such a great conference. Encouraged by this award, I would like to

continue to try my best to be a researcher who deserves this honor for the future.

WREC

m 2009 - Asia
Certificate of./ppreciation
Best Poster Presentation

(Masatora Fukuda: G-COE Assistant Professor, Graduate School of Energy Science)



¥R 7 1« —JVKERE / Field practice in Research Reactor Institute, Kyoto University
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THATH B EFILEEE (KUCA) I8\ T, AR FIAYEIC B 2 BRI F AR O i IE B M e b Nz,

The field practice has been planned as one of the educational programs in GCOE. It has aimed to study the nuclear energy
system as well as the problems on the sites with the tense relation with the society such as the nuclear power plants etc. As
the first practice, the experiment concerning the nuclear reactor physics and the operation training of the nuclear reactor

were conducted in critical assembly in Research Reactor Institute, Kyoto University (KUCA) on three days of August 26-28,
2009.

Participants and stuffs in the control room of KUCA

G-COE k%24 (T L 2R #B S / Research Activity Report by G-COE Ph-D student

Fi1m: Yy rEr 2 HREA (Miss Miho Janvier)

I entered the International Doctoral Program of the Graduate School of Energy Science in October
2008. My research field is plasma physics, and more accurately the numerical simulation of
plasma behavior. Plasma stands for this complicated, though fascinating state of matter in which
atoms are separated from some of their electrons: their behavior then becomes very complex as
they can interact with electromagnetic forces. Although research on plasma physics only began
in the first half of the 20th century, it is believed that 99% of our universe is made up of plasma.
Lightning bolts, auroras and even our Sun are among their typical manifestations. 50 years since

the beginning of plasma conquest, understandings of nuclear fusion, that powers the Sun, are on

the verge of being captured, making possible the realization of an ecological and sustainable way to
guarantee the production of energy for the next generation.
However, computer modeling has become essential in understanding

[ Typical fast growth dynamic for the reconnection of two magnetic islands |

the complex behavior of plasma, along with theoretical modeling ‘ 1 ‘
o.01 |-..] Abrupt growing phase after a quasi- |

and experiments. In my research, interest is placed on nonlinear |steadvstate evolution j

. . . 0.0001 b i / 77 ]
physical processes that occur in high temperature plasmas, such as - S
turbulence or triggers of nonlinear dynamics. I believe that in the era 1 L L ,,.)&_// |
of computer science, we now have the opportunity to comprehend 3 ‘

B e oo
much more complicated phenomena. As interdisciplinary physics is ¢ _, { . :
important to ignite new ideas, I feel that the explanation of large scale e 2 =
processes goes hand in hand with the study of current important 116 ==
agneticislands

issues such as climate change and research on sustainable power. At el i st T T A -‘M' 'g"" ]: N
the least, it is enough motivation to continue one’s research! L
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CNFETHRELEME - E{ECNV b / Reports of Past Events

FES5MFFmAIEER T XILX — EIRE T + —F L / 5th SEE Forum in Bangkok

20094E5 H 17 H(HD 25 22 H(GR) D 6 HEIC D7z - TH 5 IR ATRE R T )L — L B 7 + —F L (Sustainable
Energy and Environment Forum; #5 SEE Forum) & World Renewable Energy Congress 2009-Asia Z##j LT X 1 |
INYAZICTHfELE Lz, 5 A 17 H— 18 Hi& SEE Forum {GENC B 2 A E#ERT S E L. 19 H— 21 HiZ
TERIOMTUNC BT B M2 T 7 = by v a VLT, 7. 2 1 HF%ICIES 5 8] SEE Forum 250
D & LoZi0, 2kflaE & LT "Bangkok Initiative 2009” Z IR L & L7z,

On 18™ - 21° May 2009, SEE Forum, Joint Graduate
School of Energy and Environment (JGSEE), and Kyoto
University Global COE Program co-hosted a meeting of 5"
SEE Forum along with World Renewable Energy Congress
2009 - Asia in Bangkok, Thailand. On 17" - 18", research
and educational frameworks for collaboration was discussed,
and the each technical session for exchanging information
of the latest research activities was also organized on 19" -
21%. In addition, on 21* May, we have also adopted “Bangkok

Initiative 2009” as an expression of intent of SEE Forum.

aXotky (E&Y 3AH /NTHAKRE,
5AH 1 ZAETIVF—KREL, 7 AH @ FHIERE - G172 R)

25 46 B BA{EE S >R ) L / The 46th National Heat Transfer Symposium of Japan
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FEML LS B-1 = - B2 BT, W - Bl - RIS - BB - KR 3V F—FOBIHO 82 fFDGFHERN D D 1h
FIERImN D O, 2 BRI s E N,

The 46th National Heat Transfer Symposium of Japan was held at Kyoto International Conference Center on June 2(Tue)-
4(Thu), 2009, organized and sponsored by Heat Transfer Society of Japan and co-sponsored by Kyoto University Global COE
Program, “Energy Science in the Age of Global Warming” and 28 academic societies. In the 9 session rooms 379 papers on
heat transfer, energy and environment were presented, and 700 researchers in the fields of engineering physics, mechanical
engineering, nuclear engineering, chemical engineering and others participated in the symposium. In particular, in Rooms
B-1 and B-2 where researchers majoring global warming, CO2 emission and such subjects joined, 82 papers on boiling,
condensation, chemical reaction, combustion, hydrogen energy and others were presented to have animated discussion.

Newest academic and technical information was exchanged extensively.




BEH#XKBEMS >R 7L / Symposium on Organic Solar Cells

¥&21$7H13~14E FEAEREHERUREIC BV T FEARMHRIE R & O3t C AR B >R
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D HIZ 5 RA—F—, FPERB, MR SREV B OREBEBRE LT INTE D, RO EECE TIETESE
IERfEmMTONEK LT,

From the 13" to the 14" of July, 2009, a Symposium on
Organic Solar Cells was held at Kyoto University Clock Tower
Centennial Hall, hosted by Japan Science Technology Agency
(JST) and GCOE. The symposium was entitled “Developments
from the photo-, nano-, and bio-technologies to the functions
of photoelectric conversions.” 25 Invited speakers presented
their recent topics. Since organic photovoltaics and
electroluminescent (EL) devices are so attracted recently,
almost 120 participants from universities, institutes, industries,
agencies, the press, and so on. After the presentations, they
could make active and fruitful discussions.

T XIAREHMIERICET 2124 / IAEA Technical Meeting

Bl TV F—d sk Emz 725 LIERBO T3V F—JRTH D . CO, @ LIV ORUR LBV Z HEt L
BOEAPARICNE LOWIRVF—T9, COMRBEHFZEZ BEmiE D 5 A 2 EFEE 78R IAEA) £k [
T ARALGENPERIC T B R 2 G AL PR 21 4 5 H 18 — 20 HIC s EHAFERE Gl 2 fIc BV T #%
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Nuclear fusion, the same energy as in the sun, is one of the soft energies which do not produce CO, and high level
radioactive wastes. The IAEA Technical Meeting on the Theory of Plasma Instabilities : IAEA-TM) , which supports the fusion
energy research from theoretical view points, was held in the Clock Tower Centennial Hall, Kyoto University, on May 18-
21, 2009 (http://tm-tpi2009.nifs.ac.jp/). This is an international meeting that scientists working for theory and simulation

of fusion plasmas get together and

=l Lo oy T
discuss important issues of burning EE ; ] 8 ;
plasmas such as ITER and future W. r : {r
research directions. There were over ‘ - ]‘- T
a number of 91 participants from 12 | T—\E
countries and IAEA organization, in NHNE B e ':,:
which 63 were from Japan. This is lnﬂEl.i - =
the largest number in the meetings !—.!! ) 2
previously held, showing the high - _u.'f &1 f;’kf\\‘ e

interest of the meeting, and gave an
important opportunity of international
collaboration for young scientists and =

graduate students in Japan and also ' e et

in Kyoto University.
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The 3rd Kyoto-Erlangen Symposium on Advanced
Energy and Materials was held on September
3-4, 2009 at the University of Erlangen-
Nuremberg, with co-sponsorship of the GCOE
program. Six students from the GCOE educational

unit attended the symposium. Tours to energy
research facilities were programmed in advance

of the symposium, September 1st and 2nd, and
the students from Kyoto University visited Bayern
Applied Energy Research Center and Karlsruhe
Research Center. In the symposium 10 students
and 6 faculty members from Kyoto University
as well as more than 30 members from the

University of Erlangen-Nuremberg participated,
and had active discussion.

2 11 [ B {SEt I 7 — / The 11th Kansai Heat Transfer Seminar 2009
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The 11th Kansai Heat Transfer Seminar 2009 was held at Kitabiwako Hotel GRAZIE on September 11 (Fri) and 12(Sat),
2009, organized and sponsored by Kansai Branch of Heat Transfer Society of Japan and co-sponsored by Kyoto University
Global COE Program, "Energy Science in the Age of Global Warming" and 12 academic societies. The keywords of this seminar
were "The Lake Biwa," "Environment" and "Energy." The eight invited lecturers gave their lectures regarding the energy
and the environmental issues. They reviewed the current status of the heat transfer technologies and also environmental
problems, and then discussed on the roles of the heat transfer research and development in the future. From our GCOE
program, Prof. Tezuka gave a talk of “the Researching and Planning Zero CO2 Emission Scenarios." There was 59 participants
(incl. 26 graduate students) in this seminar. Many fruitful discussions and the valuable technical information exchange were
made.
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The industry-university cooperation symposium will be held at Kyoto Terrsa (Kyoto Citizen's Amenity Plaza) on
December 14. The program will be composed of two parts: lectures by invited speakers and seeds presentations by
members of departments moving ahead with our G-COE program. For details, please visit the following website:
http://www.energy.kyoto-u.ac.jp/gcoe/sangaku/. Please attend this symposium if your schedule permits.
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