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Collaborative Research of University and Industry

Exists in Complex Problems
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Yukio HISHINUMA (Hokkaido University)
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Heat Transfer Research from Academia Side
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- from a Viewpoint of Phase Change Research in Air-conditioning and Refrigeration Field-
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Experience of Collabor ative Research with Industriesin

Two U.S. Universities

Ting WANG (Energy Conversion and Conservation, CenterUniversity of New Orleans)

1. ABSTRACT

Motivation for U.S. universities to conduct research
has evolved from academic interests to a financial ne-
cessity for the survival of universities. This change
has resulted in partial shift of university research to
short-term and applied projects in order to meet in-
dustrial needs. However, thereis still a gap between
the needs of the industry and the interests of univer-
sity faculty. To help bridge this gap, the universities
have become more enterprising and creative in entic-
ing industry into collaboration with universities. Gov-
ernment involvement often serves as an important cata-
lyst and binding ingredient pulling industry and uni-
versities together. In this paper the author; presents
his experiences conducting collaborative research in
two universities, analyzes the pros and cons of the ex-
isting mechanisms, and provides personal opinions for
improving existing mechanisms.

2. INTRODUCTION

It is my great pleasure to have this opportunity to
contribute an article in the Journal of Heat Transfer
Society of Japan. The present paper describes my ex-
perience in collaborative research in two United States
Universities.

My experience began at Clemson University where
| worked for 15 years, beginning as a young assistant
professor. Clemson University is a land-grant state
university consisting of about 16,000 students. The
engineering program in Clemson University isthe larg-
est in the state of South Carolina. My experience in
Clemson University istypical for a faculty member in
a state university in the United States. Most of my
discussion in this article is based on my experience in
Clemson University.

-27-

Eighteen months ago | left Clemson and took the
position as the founding director of the Energy Con-
version and Conservation Center (ECCC) at the Uni-
versity of New Orleans (UNO). UNO is a member of
the Louisiana State University System and has a stu-
dent population of about 16,000. My roleat UNO isto
serve as aleader in establishing a center from scratch
and pulling university resources together in order to
bid for government projects and to pursue industrial
funding. Although my experience at UNO is short, it
offers some different experiences than those | had at
Clemson.

To encourage and enhance the collaborative research
between university and industry, it is helpful to exam-
ine needs and motivations of all parties. There are
surely differences between those needs and motivations
in Japan and those in the United States. It is not sur-
prising, however, to discover that many factors are
similar. The discussion in this article is based on en-
gineering research.

3. Motivations for University to Conduct Research

The duties of atypical U.S. university consist of
teaching, research, and outreach (or public service).
It is up to the university board, administrators, and
faculty in each university to determine the weight and
relative emphasis of each duty. Irrespective of whether
the university is private or state-supported, the moti-
vation for university research has evolved from aca-
demically inspired interests to becoming a necessity
for auniversity’s survival. Thisis especially true, be-
cause the increasing rate of tuition is not keeping pace
with the increasing operating costs of the university
and state funding continues to decreases to below 25%
of the operating budget in most state universities. Most

Jour. HTSJ, Vol .40, No.161
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of the universities find that they are not able to survive
financially without conducting research. They need
to rely on charging clients overhead for using the uni-
versity infrastructure and servicesin order to cover part
of the operating costs of a university. Furthermore, it
is always important to keep any university prestigious
by maintaining a strong research program.

Beyond the reasons above is the financial necessity
for individual faculty members. Most university fac-
ulties are paid nine months salaries. They need to find
someway to support their families during the three
months of summer. Faculty members discover that the
most effective and convenient way is to conduct re-
search in their own laboratories and work in their own
offices during the summer. Furthermore, the require-
ments for tenure, promotion, and merit pay raise are
all tied to the research dollars brought in and the re-
search paper published. In other words, they must do
research, otherwise they will have a difficult and un-
pleasant time staying in the university, or can not stay
in academia at all. In addition, they need to have re-
search funds to support travel to conferences and to
pay for publication fees. Faculty members who are
not lucky enough to be awarded research programs to
conduct research within their interests are compelled
to scramble after any research project they can put their
hands on. The result is the misconception of some
that university professors are a group of project-hun-
gry aggressors who are chasing monies and claiming
that they can do any kind of research.

Motivations for Industry to Collaborate with Univer-
sity

Expertise, infrastructure, and facilities are three of
the most valuable assets of a university. These assets
are attracting industry to initiate collaborative research
with university. There are also financial reasons be-
cause research is expensive and in-house research in
industry is more expensive. Therefore, it is worth-
while to collaborate with a university to reduce the
burden of supporting an expensive research team in
house as well as to dilute the risk of unpredictable fu-
ture research funds. Research funds are usually among
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the first to be cut in a company during financially dif-
ficult periods. It isaways easier to discontinue a uni-
versity contract than lay off its own employees during
a company’s difficult financial cycle. There are other
reasons for industry to approach universities to ini-
tiate collaborative research. These reasons include:
philanthropy (voluntarily), obligation to local commu-
nity, incentives provided by government, developing
future employee pool, politics, etc. In spite of these
reasons, industry usually does not take the initiative to
approach universities because of some stereotyped per-
ceptions and gap between the interests of industry and
university.

4. Per ceptions and Gap between Industry and
University

Industry perceptions —— (@) University research is
too fundamental and hypothetical and can not effec-
tively contribute to the mainstream industrial needs.
(b) Many faculty members are staying comfortably in
their ivory towers working on some significantly sim-
plified models and are not willing to step out to handle
more difficult real world problems. (c) University re-
search is too slow; it may take a couple of years to
reach some useful results. The industry does not have
time to wait. (d) Many university professors present
themselves as experts on everything and claim they
can handle anything. (€) University professors are in-
clined to overcommit themselves and compromise the
quality of their work. (f) University professors are all
interested in publishing, whereas industry wants to
keep the results as industrial secrets.

University perceptions — (a) It needs to understand
the fundamental science and physical mechanisms to
resolve problems, overcome challenges, and achieve
technology breakthrough. (b) Some of the industrial
problems posed to university are not really research.
They are more like fire-fighting, trial-and-error test-
ing, and some kind of short-term projects. Thisis not
an effective way to use university resources. (c) Indus-
try funding cycleis typically short and does not match
the university calendar. For example, the university
research relies heavily on graduate students who usu-
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ally enter the graduate program in January and Au-
gust. Typically, a masters-level student will be busy
with the course work in the first two or three semes-
ters and a doctoral student will be busy with course
work, qualifying test, and comprehensive tests in the
first two years. Their productivity is slow in the be-
ginning, but it will increase exponentially after they
finish the course work and exams. Under this situa-
tion, a $250,000 research for nine months will be less
productive than a project with $100,000 per year for
two years. Typically, itisaways better to have a stable
and relatively long commitment even with less total
budget than a shorter one with alarger total budget. It
is always more effective to have a student work on a
project which is also his/her thesis subject instead of
asking him/her to work on several short-term projects
and conduct a different subject for thesis.

From the above perceptions of each party, it is easy
to see the gap between industry and university. Fortu-
nately, all of the above differences can be worked out
between two parties through close and honest commu-
nications.

5. Governmental Role

In the past fifteen years the federal government has
been playing a significant role in pulling industry and
universities together by serving as the catalysts and
binding agent through federal government agencies.
The National Science Foundation (NSF) is most no-
table for its proactive roles in establishing dozens of
research centers on university campuses across the
nation. This newly successful practice has brought
university and industry closer together. In the energy
area, in which this author specializes, the United States
Department of Energy (DOE) played a significant role
in this endeavor.

6. Typical University-Industrial Research Pro-
gram
There are many different methods and approaches
that have been adapted by university to work with in-
dustry. The following list describes some typical pro-
grams:
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1. Endowments — Industry donates cash to university
as endowments and specifies the natures of such en-
dowments. Part of the investment of the endowment
will be returned to the principals to maintain their
values. The remaining part of the investment re-
turn will be used for research in the area specified
by the donors. Usually, the investment strategy and
research progress are supervised by the university.
Industry has no control of the money and research
results once the money is donated. Universitieslove
thiskind of arrangement. Usually, the university or
the state will provide matching funds to attract in-
dustry donations. In Louisiana, for example, the
state will match 67 cents for each dollar donated.

2. Giftsin terms of equipment, grant and awards.

3. Standard contracts — This is the traditional one-
to-one contract.

4. Industrial Consortium — a group of industry com-
panies contribute funds to a specific program (or re-
search center) in a university to sponsor research
activitiesin a specific area. The research programs
are selected by the consortium industrial members
but managed by the university center. To strengthen
the program, a consortium is often formed by more
than one university

5. Center of Excellence —- This kind of center was
first initiated by NSF. The NSF invested heavily on
establishing a center in a university campus at
roughly $5 millions per year for at least five years
with potential extension up to ten years. 30% of
matching funds are required. The research activi-
ties are multidisciplinary, which may include in-
volvement of several colleges from several universi-
ties. Matching funds may be provided for industrial
contributions. The industrial board is formed to
provide guidance of research direction. The NSF
center can boost research in a specific area in the
host university but it also draws limited university
resources from other areas to support the center, i.
e. the development in some other areas could be
impeded.

6. Government-Industrial-University Consortium — In
this form, the government awards a research con-
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tract to a university which forms a consortium con-
sisting of an industrial board and university perform-
ing members. The industrial board provides guid-
ance on the research direction and on the selection
of proposed projects. In other words, the industry
closely interacts with university and guides the uni-
versity to spend governmental fundsin a direction
which can help U.S. industry.

. Industrial Research Park — To attract industry to
work with universities, many universities have es-
tablished industrial research parks near campus.
Industry can conduct R&D in these research parks
without giving money to universities. The parks
provide easy access to the university infrastructures,
facilities, and talent pools. The university believes
that the relationships and interactions between the
park tenants and university will grow as time passes.
Often they do and result in long-lasting collabora-
tive work.

7. THE AUTHOR'S EXPERIENCE

Among many collaborative works with industry, |
select four cases to represent four different conditions:
(1).Experience with 3M Company — The 3M com-
pany awarded the author with a three-year non-tenure
faculty award. Thisaward is a gift that 3M Company
gives to a dozen of young faculty members across the
nation. Sinceit isagift, no strings are attached to the
deliverables. However, 3M expressed strong interest
in knowing the annual research progress. Although |
could have chosen any research topic as | pleased, |
certainly felt that it would be a win-win situation if |
could choose atopic that would satisfy mutual inter-
ests. Therefore | proposed to work on the drag reduc-
tion films manufactured by 3M. The drag reduction
films were plastic films engraved with micro-structured
surfaces that had been proved to be able to reduce drag
about 3% to 8% depending on applications. The mi-
cro-structures surfaces of drag reduction films consisted
of various proprietary 2-D configurations. Instead of
working on the drag reduction, | hypothesized that
these micro-structured surfaces could reduce drag but,
against Reynolds analogy, they could increase heat
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transfer due to the different mechanisms between mo-
mentum and thermal energy transport in turbulent
boundary layers over micro-structured surfaces. After
two years of experiments over aflat plate, the results
favorably supported my hypothesis. 3M was very ex-
cited and was considering patenting my discovery.
After the non-tenure award expired, 3M continued
to fund the project through a contract to expand the 2-
D micro-structured surfaces to various 3-D configura-
tions and to apply the flat-plate results to heat exchang-
ers. Theresultsin 3-D micro-structured surfaces were
more encouraging than those over 2-D surfaces. We
were very excited for awhile. Unfortunately, the simu-
lated heat exchanger tests were not encouraging due
to high inlet turbulence. To resolve the high inlet tur-
bulence problem, | proposed to 3M that fundamental
research needs to be conducted to understand the
mechanisms of thermal transport under high-turbu-
lence condition over micro-structured surfaces. Nev-
ertheless, 3M was no longer interested in funding any
fundamental research which would need another two
or three years. Constrained by the agreements in the
contract, the results could not be published, nor could
| seek funding from other sources for several years.
The experiences learned in this case are that (a) |
am a benefactor of an industrial gift; (b) Anindustrial
gift or grant has a high potential of leading to con-
tinuous collaborative opportunities; (c) Need to be
aware that the results often can not be published; (d)
Sometimes you need to compromise by conducting
quick tests instead of doing well-controlled fundamen-
tal experiments for industry.
(2) Experience with Siemens Westinghouse — This
project isrelated to investigate the aerodynamic losses
in the pre-diffuser, the dump diffuser, and combustors
during air-extraction processfor IGCC (Integrated Gas-
ification Combined Cycle) application for an indus-
trial gas turbines. A 48% model of the component
section between the exit of compressor and the inlet
guide vane of the turbine was constructed in the Gas
Turbine Laboratory at Clemson University (Fig. 1).
This project was funded by DOE through Westinghouse
before it was merged with Siemens.
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Since this was arelatively big project, close to one
million dollars, Westinghouse's trust of our capability
in keeping Westinghouse's proprietary information had
not yet established in the early stage of the project.
The group that supervised my project did not have prior
experience working with auniversity in thislarge scale.
The communications within the first six months were
not smooth. | remember that we could not even agree
on how much money | could spend on per diem when |
traveled to Orlando to visit them. Westinghouse in-
sisted on imposing their rules on Clemson University,
while Clemson insisted on the rights of imposing South
Carolina state rules on its employee’s travel. From
this minor issue, it can be imagined that there were
many other hiccups in the earlier stage of the project.
The most difficult challenge and the most inconvenient
experience was that Westinghouse did not want to re-
lease its blue prints to us. | had to send a team of
engineers to its headquarters at Orlando to copy hun-
dreds of design drawings by hand. The initial task
was further complicated by use of mixed units on
Westinghouse and Mitsubishi drawings. At that time,
Westinghouse was in alliance with Mitsubishi, who de-
signed the components using Sl units. Our engineers
preferred to use Sl units and decided to convert all the
English unitsto SI units and redrew all the hand draw-
ings using AutoCAD. Thiswas a mistake. Later we
were forced to convert all the units back to English
units because the machine shops in the Clemson area
were not equipped to use Sl units. After two conver-
sions, we discovered that the largest truncation errors
are 2% and hence, our original 50% -scale model was
uniformly shrunk to 48% to accommodate the largest
conversion losses. This unexpected ordeal took away
six months of our precioustime. We were able to make
up the lost days later during the data-taking period by
using three-shift teams working 24 hours a day.

Astime passed by, we gradually gained the trust of
Westinghouse. Our results contributed to several modi-
fications for later models. Siemens Westinghouse even
allowed us to publish part of the resultsin four papers
[References 1-4]. Several engineers have become per-
sonal friends. Both the professional and personal re-
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lationships continued after the project was compl eted.

Experience learned from this project: (a) This was
an applied research. Not much time was available for
creative thinking. No time was allowed for trying in-
novative approaches. We had to use the most reliable
technologies and applied the available resourcesin our
laboratory. (b) This applied research under very tight
schedule forced us to consolidate seemingly indepen-
dent technologies and unique schemes in our labora-
tory into proficiency and maturity. (c) We must pa-
tiently deal with different corporate cultures. Those
culture clashes are more challenging in larger projects.
(d) The results are less academic and less publishable.
Most of the tasks were performed by research associ-
ates, professional engineers, and technicians. The re-
sults were not adequate for theses. The graduate stu-
dents had to work on other projects to complete the-
ses. (e) A faculty member is recommended to estab-
lish other fundamental research activities before en-
gaging in applied research on this scale. (f) It was a
worthwhile experience for me. This project marked a
new milestone in my research career.

(3) Experience with DOE Advanced Turbine Systems
(ATS) and Advanced Gas Turbine System Research
(AGTSR)

In 1991 and 1992 Clemson University co-host two
workshops with DOE to kick off the Advanced Tur-
bine System program. The program lasted for ten years
(1992 ~ 2001) and consisted of $450 million from
DOE and $250 million from the gas turbine industry.
Approximately $4 ~5 million per year was dedicated
to university research. A consortium entitled “Ad-
vanced Gas Turbine Systems Research” (AGTSR), was
formed by ten industry members and more than fifty
university performing members. AGTSR was man-
aged by the South Carolina Institute for Energy Stud-
ies (SCIES) located at Clemson University. Each com-
pany contributes $25,000 per year to become a voting
industrial board member and $7,500 per year as a non-
voting industrial board member. Each year the Indus-
try Review Board (IRB) writes up a request for pro-
posal (RFP) to identify the technical issues that need
to be investigated. After the proposals were in, the
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AGTSR would send the proposals to each company for
review. Then the representatives from each company
would get together to form a panel at AGTSR to dis-
cuss the evaluation of each proposal and vote on the
winners. The list of winning proposals would be rec-
ommended to DOE and DOE would make the final
decisions on the funded projects. The research progress
was monitored and managed by AGTSR.

Different from the traditional NSF centers, which
consist of a core research team from the host univer-
sity and several supporting teams from other universi-
ties, AGTSR does not have such fixed organization.
SCIES claimed that ASTSR was a virtual research cen-
ter including more than 98 performing members (uni-
versities) in 37 states. Since the research programs
were guided and voted by IRB, the results of research
were practical and serve the specific needs of the in-
dustry. However, since the research was funded by the
federal government money, which are tax-payers dol-
lars, the results of the research should be generics and
available to the public. If any company is interested
in pursing the results and keeps the results to itself, it
must continue to fund the project using its own money.
The AGTSR also organizes workshops, offers short
courses, and provides summer student internships and
faculty fellowship programs. The format of AGTSR
has been very successful and has been imitated by other
funding agencies.

Under AGTSR funding, we have completed a project
using mist/steam to enhance gas turbine blade inter-
nal cooling. The closed-loop steam cooling scheme
has been adopted by two turbine manufacturersfor their
ATSengines. By injecting 1 ~ 2% (by weight) mist of
3 ~ 7 um water droplets into steam, our results indi-
cate an average cooling enhancement of 100% is
achieved with alocal maximum cooling of 200% (Fig.
2) inastraight circular tube [Reference 5]. Resultsin
a 180-degree tube bend and impingement jets show
more pronounced cooling enhancement [Reference 6
~10]. These experiments were performed under low
pressure environment (1.5 bars). More work needs to
be done in higher pressure environment.

Experience gained in this project: (a) Government
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can play an important role in pulling together an ef-
fective research team of industry and university. (b)
Different from one-to-one contact, AGTSR provides a
larger forum for focused interactions between industry
and university. (¢) AGTSR must be careful so that com-
panies will not guide the universities to perform their
in-house research which is supposed to be funded by
each company’s own money.

(4) Experience with GE Corporate R&D — Thisisan
experience of working with the research arm of a com-
pany. GE R&D isnot aprofit unit of GE, so it must
seek research funding itself. Therefore, expect the
funding level to be modest. | had an opportunity in
March 1996 to receive a small research contract for
nine months to study the flow and turbulence struc-
turesof arrays of impingement jetsin a confined space.
Thiswas an interesting project, but the duration was
too short and that the timing was not good. It is diffi-
cult to find a new student in March to work on the
project, and it would be non-ideal to ask an existing
student to change his current project or to conduct this
project as an additional task. However, the thought of
the advantage of working with industry and to be in-
formed of important and critical issues prompted me
to accept the contract. Since the GE’s task was not
sufficient for a master thesis, | had to chip in another
15 months’ salary for the student to work also on the
heat transfer part by developing a 3-D inverse tran-
sient liquid crystal scheme to examine confined im-
pingement jet [Reference 11 & 12]. When the project
was done, a new scheme was developed, a thesis was
completed, and two papers were written. The experi-
ence was academically rewarding, but | was financially
broke.

Experience gained in this project: (a) It is a very
rewarding experience to work with industrial R& D per-
sonnel, who usually share your values about research
and who have abundant industrial inside information.
(b) It isworthwhile to kick in your own research money
to sustain an industrial short-term project, but you prob-
ably could not afford to do so often. (c) Continuously
try to convince companies that it isin their best inter-
est to fund you for longer terms, even if this means
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reducing the funding level per year.

8. Current Status

| took the position of Director of the ECCC at UNO
about 18 months ago. The ECCC will be housed in a
new building (about 9,300 m?) located in the UNO Re-
search & Technological Park, right in the UNO
Lakefront campus. The building is currently under
construction and is scheduled for completion in De-
cember 2001. The UNO research & Technological Park
is a big success and has been fully leased by industrial
tenants. A second technological park isto be opened
on the UNO East campus. To provide conference site
and accommodate industrial visitors, a five-star Hilton
Hotel is to be constructed adjacent to ECCC. To help
start-up enterprenurers and nourish innovative ideas,
incubators are constructed inside this new building.
All of these are UNO’s initiatives to attract and facili-
tate collaborative research with industry.

Clemson also has a research park, which is located
about 10 km from the main campus. Compared with
UNO’s on-campus research & Technology Park, the
intensity of industry-university interactions seemsin-
versely proportional to the distance between the re-
search park and the campus.

9. CONCLUSIONS

Industry supported research contributes about 40~
60 % of the research in most of the U. S. -Universities.
In top research institutions, industry has beaten a path
to initiate collaborative research with those universi-
ties. However, for the majority of the state universi-
ties, creative approaches need to be taken to encour-
age industry to recognize the talent pools, expertise,
and facilities in the universities across the nation.
Frequently, the governmental agencies and programs
play important roles to catalyze and facilitate the uni-
versity-industry research. There are always some ste-
reotyped perceptions between parties. However, close
communications and clear understanding of the nature
and merits of each party can always help work things
out. Thisauthor feels that the strengths of the univer-
Sity research reside on its creativity, broad knowledge
of fundamental sciences and physics, and in-depth ex-
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pertise in specific subjects. Therefore, the best utili-
zation of university research resources is to provide
relatively long-term and stable support to the univer-
sity research teams. Allow them to have time to think,
explore, examine, create, and finally invent or break-
through.

Japanese government and industry are renowned for
their visions and patience on long-term research. |
hope my experience and opinions can provide construc-
tive references.
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Figurel

Gas Turbine Laboratory in Clemson University showing test facilities for Siemens Westinghouse and
General Electrics.
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Figure2 Mist/Steam cooling enhancement in a circular tube for Re = 10,000. [Ref. 6]

Ting Wang #dZ DN 1 1981 == — I — 7 ML RIETAE T, 1984 5 3 3V & KM T.%F} Ph.D.

8/99 — present Director, Energy Conversion and Conservation Center,

Jack & Reba Matthey Endowed Chair for Energy Research, and Professor,

Department of Mechanical Engineering, University of New Orleans, e-mail: twang@uno.edu
12/84-8/99 Assistant Professor (12/84 - 8/89), Associate Professor (8/89 - 8/94), and Full Professor (8/94 -present),

2L AL D = R F—{RAF L HEBOWFICICE DA TS, FFioa AV REE, avoRrl—Tay, &

R,

Department of Mechanical Engineering, Clemson University. Chair of Thermal-Fluid Science (7/97-
8/99), Director of Gas Turbine Lab (7/92- 8/99).

VAT OTAR—E IR E~DIT AR = UIEDISH L. (B F B—)

{r#E 20014F 3 H

-34-



KENZ I 2 EFEHE - O DBEL
EFEE
RKEICEITHAEFZEE : $OHMDEE
Industry-Academia Collaboration in the United States:
A Few Reflections
il {8 (ThermTech International)

Wataru Nakayama (University of Maryland)

1. [FLC&HIC

SHEFMIHR LERFTLZIRE LIEE, BdHoT
Maryland KT < i 21572, Fh LB, [FIRF
(BT D E A AIBEDHIEIC T R A A &
FTWa. BUEIRATHHELLTNDLHDOT, £
O LI ODDFBA T THDRET
H5.

Maryland M (X & Jif Washington DAL BRZALE L,
Maryland X %> Johns Hopkins X, National Insti-
tute of Standards and Technology (NIST), Nationa In-
stitute of Health (NIH) 72 &30, BARDGHIND
e 2. Z O—HiT F 72 Washington D EF 12
& % Virginia N DIk 45 &, Greater Washington
Area L IRIEHL, B IT EXORENRBR LN &
THHLNTWD. BT, b N AR LI
LD NA AR T —RENEF L TNDHHIERT
bbb,

Mmﬁmkf®%%L@ﬁ%ﬁ’iH$®t<m
EEOMICE IR BNENNT-BRED . ZEH D
Radamacher & Herold, fREEHE D Ohadi, #ABE T
fifa'@iéﬁ)'?‘—& WZEELW GuputaZz ETh L. Eh

B HERM H O Joshi, UNE Db & TOHEE
Eﬁnbfb\%) Kim23 a5 . Hl LRl e iiz FEd
&, BBEISEDIEDE 1T A ADEENE, <A
ruawyy, URTA v I A, I EORENREALT
5. LTI FHEEICET DR O & B854
LY.

2. E¥arvy—3L T A

1950 — 70 FAKEIZ BT AW IT National
Science FoundationZ (% U sh 46> DO BRI IC X %
bNTE . T2, ZORFHOMRIZIIREED T
BHREGEREREZLCE . AlbZE7o 0 b
RET 7T N OBRGHIM BT — X 2155
WD EL RR P FOEN TN D. it,mm—
80 X IBM #HT K DORFFELIRICEL T, =

-35-

o — 7 —mHROE A KRE SESSHE LD
HERL7Z. ZORRDBEEMEDOI v a0, K
B AT A ORGHI L E R ALBI G BT D Ak
R—RABH Z LD olz. —DDOT —< TRV
HAE2T, WEBRREREGBRT D Z ENFTFIN
o, ZTHLTEBREOL E CRERAENLEL, £
BOBBEMRENE T,

L7 L 1990 FfRLARE, Zau B DARIHEEC R4
DD RPN DR E ST R 72
7, HFEENDTHE L0 T, — ADOFZEE PN E 4
Bl IZ 5 AT E BT - 2. ZHUT BB I
ROFUDOHFMSE CTHEETHS. Z 95 LIk
WX B T2 DIZE O RPN 2 ) — T A
LA L2, Maryland K CH &L/ & Z AT
Center for Environmental Energy Engineering, CALCE
Electronic Products & Systems Center, Microelectronics
and Emerging Technologies Thermal Laboratory 7 &
Center DML D Z A MVEAFF I BN H D, Zh
B ORERRITEL N O EdZ, post doctoral fellow7 & D F;
WiAH w7 L REBREICL VBRI TS, AL
HHOANTZLNEELGE L, BRD2FEMD AL
BPHE LA I BB LN DD, 2 =27 LB
EORITEAMN DL NE ZATITB0HHTHD.
BRENMLAIFRETAT—STRLTHD.

ENTTENET —~ AR T AW ST —E
bV, T~ DEPKRFMIFTA Z v 7 DR EZ M
% % & sponsors meeting THEN TN, BEEE
W%, —ODMFIET —~ 12OV T DI 2
—3ETHL. ZDEh, FEEeLIh>TTHR
CLTEWLWEESBRTIAART —< b b 5. il
BT = HURNIZBEZZH LTSN EE 558
bd D, ERRDRERRENFEIZ—EHY . EE
THREIBE L TRRICbI S, BEROME IITEE A
M, RAZ—OTFA 8y e AN,

k#@ﬁ%%izyy—vTA%ﬁbfﬁ%QA
w2iF, EO=—XTEICHND . BENZT D

Jour. HTSJ, Vol .40, No.161



F I

L G AP

BRIZIIRO L OND 5. o9, RFIICHEE BT
THUTBEHTHRAZIT 558 LV ZVWEATEZAD
Bohsd. RN Z A RZRECHAERE b ik
Thad. EENPDAEIRE L THRETEOERICY
T HEBIEAE B, FTn, Bk & e DS
W2 5DT, 706 NRHEs ik, U 71—
N DERIZHBENED.

a2 =37 ATORENR TR B O HIf
FHTHDH. BEELHTHE S DOREMHEIT LN O~
P —PEOTNBEENRE N, v 5 — T % —
EHELTCaY Y —3 T ABNBEBNTAS
oo TWa. ORI, KW ANROTERL T
BB, 25 LIEANELEDOHMMER~DT 7 AW
RS TOMBENFMENDERENHH L 572,
DA AN—ZIZEWCIHMOBRDO AT H %
v,

ZOLTHRLDE, SHKEORFTHEDHSIC
TAHREFE L — T MMIEZ LTS LTV
BEOMEFEZ BN S5, FZTIARY
P—ITHORFFHETHY, FREFTITVDIE=
V=T LTh oo BEREE IS E AN D FERIE
REORRHETNS.

3. SBOITA

T, EOHEFERZDRFITL D —DD
SvuvarERFoTwa, b, MR A Hi
L, FIRXeRmRTHEEIIvarThab.
BRI S & B S OVERIA S H O b
SOBAITZE OARREIZRNTWA, BELT
AN 2R R ZCI IR R D D L D & BB 077
A R 9 U BRMIT R S AT LR M
REAETRE O BRI > o Rz iE e £ 0 720
7o WEBG OMBII KBRS AT L EEH BRI
LT HEERPELE TN THDH. SHITES

{r#E 20014F 3 H

-36-

D, RN BN Y , SRR 2R84
LA D T 2 —RZ AoT-. Zhe & HITEER
2 HEEWEI D ENE LA TS, WEER %
B LChH, &9 LI RO RENREFRGHI KIE
A R T MIWBD TNEL otz BT HERDIR
ARENBEIB T D, —F, KERLFFITITAH
T 2R OMERL > TWnd., 295 LT M)
ORIDEMEE, T A5 =—ADORIIX v v
TWAEL, ¥y v FITEBR->TND, KFEOHFESE
ITAERBI DR ZE R CH L, —ARENDLZEGE
ENDHT—<IZHbEHTe L 55 " HFE2EED
B R TRU.

ZH LXK X v T OPEKRICHLT B G RITKET
bAHENRTWARNWESICEZS. Z20Zhhb
10 — 20 FDORIAEHERI B 2T T =— AT 7 L
TATE, RPN A T A MEE T L 9 e A
WA B OIZEE T 5O TR0, ZHUTEE
WBESTHE 7 e AT, BERXONEIZE LY
G R O TR T PRI Y i b O HFE
LE D EDEZNIEE>TND.

4. 8V

HARDKZZIZI T HEEIIE 2 75 & BGse
KEELHEHTEY, BEMEEOLOLZ . BHA
DA B ORI IR 2 ER 2 R LT
NWAEDTHLIN, FERELSEDLDLZLITEXD
npv, [REWRICBITS ] & 1% oo
Fyy ATETIZEFRED ZF 51280, &Y LT,
KETHEA TV D PEFHEEOERDEFUZ 2D & F
S THRV. EHERDS ERENPEED TEET
MEHERIZ 72> T LE S-S 5. FETHEDO D
DEHIEBEXDHEE, HARDRSE LD LT FRES
BRDHRET, MAIMREEETELZLNHOTH
5.



[FILGAP] HERERT

[FILGAP] $S&EmERT

Editor’s Notes for a Special Number on FILGAP

BA B (ZZELE B &rbprgEn)

Ken ichiro TAKEISHI (Takasago R&D Center, Mitsubishi Heavy Industries Ltd.)

TGRSR OZER ALY, 200043 H 512
[FILGAP) B S A #0T e D THEfE T S W & DIKIEA
S TR10- A, FoERamic Ty Bo
ERRIZESL O L DT 2 HEN KL ), ZEESTHE
WmLTEE L. BB, REWIRICEBIT DREY
BEEDOH D HFIZOWT, EFEDOEZFmhb0 ZE
RAEE#HTL 2L L20 F Lk EREED B
ENE, PETFIHEEDORE, AR AT ADBERE
2, KEIZB T DEFHEEOWRN 2 Y, AARDEST
HEOHETP R E F], A CHRBWEDOH Y FFIZo
WCEL DEERTEREWEEE L. FaE
BRI 2, <AV THE L TV
FEBICH VN E 5 TEWE L. PEEEEDLER
MROAHOREIICE LE LT, HEBERNRZE
BABRELON, &2 WITEIC BARMICE L+ Sh
TNDFOETIZEEWHR 20 - e Fa B UH
L EFET. REEESD, FREOEFHIEDOH D
FaEEZDHN—AL LTHW LI, BEWFIEO 58
THHAE 2 HER 72 1B EDIX L > TV E
7

Fe D3 EERRK DA RSB FE AT A B A L%
DL EISRRIZ 1B AN TE RN H D £
Ly LECKIZIBWL O W & SNABAETIE, bIERe
A FTLEREOFETITREBIZED T, TNE LM
B TR - AR A2 IF5E LTIt e 5 72
K720 E LT, ZORRIZEERZID B RENE
ELThH, MAENEGEE UCHRE LHERF LT
WL 2DIiE, KRB EAEN - BHEEELED D
VEND D EEZET. —F, HRMSEXICESY
Hx CET &, 21 HASEHER 2 3T 5 Wi DB
BPREEL DS ThHD EEbRTHET. 20
HALR S — 7 A LRI GE I N D HHTREDRHMLT
HoT=D LT, R T, S e—3k
Wi TRZEM OREE, W BRI 25 & T3
ENFET. ZOKE, W7 AN O IR
TR SN, FREF 2R BRI RN L F

-37-

T.ORT, OB, ¥R, RREFIHMETAHEICL.
THREEZBRTARIZARD 3. ZOBRNESIZH
LiED O ETEEEADPETOFRIHLRLD H<
mHETRINET. KF-BEOEETND, B3
==X =X EHLNIZ LY, LOZERAE
W ZEBH N FT0, BEOWIERENND
kL, MMEDOUEMEERZ S <720, BRI
DOTIEZRWIE, BHFfFT5Z & HRET.

EEEE DRI B N E LI ES BRI
DL LT, Pv—t I T —EE RSN T
WET. FILGAPEE S CIXHIBEE DRI DO —E
LT, BMEKEoOmEYE I — (v —E I ) —
LZER WLMELZER) LIET IETEHEIC
X3 21D =r X —HIFOAIM) SELEE
I —%, HI3#8 H30H (K) PM ~HI348 A
31H (&) AMIZ—{AZHDHRR TR A (#F)
B o TRV LET. GEME, [mEWE
R 134E5 A BiclB#H L ET. BoTCIBMTFE
W) ARG EBABRRERE-NZH, K% B
DIETT D WTHRER - FEEONED H £ T
HORWERAZRDOE TSm0 ST E
7
ARSI RE IR DPE B LB Z DAL — I
ThO ET. FILGAPEES TIFHI3FEIZ8 A
I —HBER L TR, BINEBRELN TS
ZEbHY, LVREEAEROENE LTT
Ar— NA R & B LT, RER A G I
T HEDIEE &2 HE L TWET. RS DOILEI4
TEMAET 28 & LT, b0 ZBRE WK
ThiEsEned,

RIS, REESEARETHICHY, 523 A
5 OFRER L O L O KFEFFEREAIC SR 23
BAEBYFLEZEA2FTLT, #HEERLET.

(55394 Pk 124 K) FILGAPZEZ=HEH)

Jour. HTSJ, Vol .40, No.161



-

FEBRREEZBAT

A memory of Professor Takeshi Saito

|

Eo SN E |t ST PN 6 Y)

Hiroshi TANIGUCHI (Professor of Hokkai Gakuen University)

ALHRE R T2 EH = - EEEIN R KA EH =D
FIERAAAD, FRR2FELALDBEE o v 7
O 7= O ALIRPE F LS BE I ABRIE R D & Z 5, Ak
1343 H 6 HFRI7Kf 28 AR E&D = it k& S,
T3 86 1% D Z/AEJETHEIENE Lz, DL REMEDOE
HERESETHE 7.

AT RIE3FE12 A 27 HALR A TRBAE I
0, BEFN7 AR ER E R TRHIAT: « FRF T
SR TR 2 R 14 SIS R ShE Lz, [
KFERFFRCANFE, BF145 7 A [FRSF T3
ffi & UCHEFN 534F 3 H #f#IC CEFIRE S b F
T, KIA0FEDOMTE « HE~DOFREHRENT-Z LI
720 F9. RWOFTBF RTINS S SR T
RA T BEH — i FOBME R L OB %
F—= b LTEBY FELED, W15 EERICH
L&, W32 FHIFIZAFHT - BEEH S b
F L7, B3 FIITAER T L TR E)
BIZBIT 5B NBMREICET 0% I T L L
DEMERSE L CELNET. F0k, WEf1394E
(TR SCEE D BB 75— L R S h, B
IBEF T - HEICHESINE L.

FANFFEIEAE O BIMERIZ > 7= DIk, WEFn 25 4
DIHHKRFLELVIEM28EE TOIERTLE
2%, MEHIBNEERZ L LCEIE (BEE - RAM 98
LOF =7 PR L B l) OMBEA R T
BONEZOTY. F0tk, W37 F RO
(ZEETRIREMNAT (SEENH - T, dhE KR
PRRDEIICEDBF NV, WEFI38FEICH
gl LCHOBMERICRD Z 80 £ L. U
Sk, 16ERICHI Y LD ZHEAZIT E LR
FEAENEFIZ L 0 AMFHER T 2 L b NI %L, B
BAFE B TEFIRTE OFR64E F T LR BWKE %5
— AR UTTHY S THELS 2 oz
BT

BRI A TALHRE KPR B I T - R
DEE Y S, SO ERICEY HT & &
HIZ, T OREIZY - BN KFEBREDF K

{r#E 20014F 3 H

-38-

B ENE L. 20O, SAEEER40END
O 2FEMTAHFER FelE B & L TRFER 2D
0, Bl T E K RIER e (A TED
R cH R 4A) BRI OHME s, 4F/MIZh
720 [RIRFZERT O Laigis ¢ & 5 MR 7y ik D T2
R ENE UTe. [AIBFSEET OBERR /4 Hi & A R4
T I DR B SN B g e & LTz & il > T
B ET. T2, BEFA0EROEENR KEHE
TIEIRE R TET % S, WREEZEDIRK &7 o7
ZEEBOHUET. EOE LW A, HE
LTz LB ORBERABEET S Z L IZkE Th -
Tz, BRGORIE FHEE AR IO Z L&D
by, WeHmETBISNEZIEbM-oTBY £
T REDOHEFO—ANE LT, YEIRVIRD &
ETHZEHEL, REARROWME - BEDHID
BEN - A A D 57 OMY OB 2 E -2
EEEWELET. ToO/RELE LT, BEITEE
HHEOHME L Lo L H->TEY 9.

—77, BRESEAEDWRIRNERN D BT,
LU BRE SN T E 2B O SLIc B 5
HTZ &Y, B39 D HTER OAREL i EE
% 64 M HH S ALEE K7 Ts B 2880y
DOEBEAFINFE L=, IEF146 4 - 5 10 HYZEWTF
AL RICBERH SN0, T DX 5 75 ZohiENEE
SR EEZTBY T, F2, BRS04
25 EFIRE F T A9 RT3 R OBREE T
B AR SN, FTESZ OIS E TEORT OB
T HBEIIEHOOND Y, AT ZOESTICE
WD I & £ L.

AHEER T L0 BEIRE®, SEAIER53FIC
BIBHIN B R R ERSI ORI ZR & UTEME L 24
B ZEsy &h, BEANB9E D EFEIRE £ TO7TEMIX
Bzl LTHISE - HEICED HIVE L.

F D1k, AtHEE MG A OB & LT
BOMENN D D 84, ALMEE A A H N BRI FERT O
RIE U TR 34EDD D 6EMIE, BHFEERDIE
BIZELSLTEBLNET.



FHRREEL{AT

BHEADOZESIRE L U, BM3sEDHAR
Ik DAL HEE AR, BN 36 AR DAREMIF A
SRS L FE B EE R T AR, RN 40 4
DZESFAFN « 4 T AR E AL 72 &, 713
DRHRIZBIT DIEHOREL EALFTEIC KA TE
OET. BFZEERE L LT, 1950 AR R FAER A~ D
S, TAE OIS & 7o - mERENZ 1T
BEMRE, BB R OBHEM ~D Ky E
BT & D W ERBIRIB R OHIE, s G 2
T LDRIE, KOBE « KOBHERFOMREILE,
HETFEAEE L COE LT Ui L 55 5
REENT, =7 B F—M FIEORE, EEY A
7 IVOVERERRNT /2 &, SIEICh > TWET. Zh
D DO ERE DO —I T, N 38 4EFAT D TEE S
Filgm (AP T2, BEAB4ERIT ARSI ENE (1
BEIE), W B8EIRITD T BT )18 « SET
(BFITZE) ZLEHINTEY 9.

SEEORPIZOT DT EE~D TR L
, EROGEWIRESSREOE, Hf494E - F
528 A A r 2RISR, BEY a0 E - il
BEXER & UCZR - A T s, B AR
ERHslicEN ST ET. T, W
Ze « B EBIZ OV THE G S d, BEFn 50 4
WATALHRE R P AN E, W59 I EXHE &
EEAHBEDREYE, W62 E 038 SR EED
WA SN OfRERD E LT,

WTAR A & 72 o o B[RRI DWW T, AR
FEAEDOHBMAETIFRI LIV MHEATE LN,
BEFN 20 EER O ALEIC BT B A b — 7RI 5
FERAAFTE (EEOFFER R ORELIZHAETH
FLIRHN TR S Z &N TE ET. W47 126
ENELEFEAY oy 7128505, FLIRH TR
RE & 7o TV AHIOIREIZ L 5 KRKIEYOR; kI
B & h, TANH RO IBZEVEG S A T L A
FEZLTEBONET. 2OV AT AT X T
B & Hp Yy, 200 FE CHRDOERAKBE T THY &
O & WA B TIT 9 AT - 7= DT
HARTORIBIZ 22, KE AR 8 ORSEiR - 2%
RAEREINZDOHFRDOEAZERDT-L{FE-TED
T

F Dk, 5 < FHREBIH O FE T LRI T D
I, KIFSHBEEY AT LB L URA FIFNEE
~OIEHT < B HE D> T b ET. fiEiLdbE
DRZEMIRE ST A~ OPEETH Y, (RO FE R
FRTEHRA EiR =R UK R RIR & 722 5

-390-

RIERWETHRBTHS=OTT. £, s
KPR ORTERICRIFS S FHEFE SRV 2R E
L, BEMIEEREORMEERLZE A, EiR
0EC TCHIEREDETTORETRETHY, £
AR CEE Lz, ERV AT A, FLIRHW
T AR O, AL R L O E #0E K
B ERONRERE, RITOENEFERY, biEE R
FHAERRSR Y, BRFISESERERVNLOOK
M COREMNRERFARE L TEAERE L.

TRVX — BRI OSIE D , FFHESE R IRIE
EEIRT RN —DERLTHIT 5 =7 ¥ —H
AOEEMAIEESH, Bk Z@mincieEd
HEEHITHE - HBEmILEY AnTELREL
7o, Fiz, BV T AT KREX— MR L O
RUUTEETH O, ALHRE KT COREFE OFFREE
T - BE MR OB IEE A2 LT bNET. £
T, RFBEBREDWARMFIE~ORN 2T 52 &
HEL RO, B T FA=T REBLIOI VIR
2L EEOTBIIEE L OB LWBRAEEL Z L1
Y FELE.

ERAPLOEFEIZLY, LEERABEREESER
EMeRBLIONENSRERZSETE, JCHE FINE
RaLE, BEEXEEEHINERSEMEER, B
R V¥ — I TEREFA SN L O R KI5 E
AT REEE U A HIN KL EFRZ A RZE A, LR
HAEMNREESEZE R E2HD LN, B LTx
FILF— L OBRBE RO L HR Fk S WS O H
HBAATZOSTFOREBIZHG S /> TE
= e I

B, R BIR TRV OO IbHEE K
FCOEFHAERTOREE 12 & 2 ABERE 2 Fr <
L, ROOHFEMB T T D8 TIHRENRED
72, BRBENRERTE EFEIEERICILIRICEDS
T B OIHHEEME At S OHEHEE A R
LEITAICEBILTELRE L, Pk 11 FE)
BRI B SNABBE ARV IR L T bz 2
EIEAIWE LA, ZOEDOIMNRICE L KkEL Bl
LT IHEAELRE TT. BRTIEHY £
D, FEORREI NS PR (HFHF 5T
FHEE) »PoOEBMEY N IHEORILEE,
(LR O DI B R E DA RIBTRH SN TR
D FE L. FLBEA DL E 2 LA RZEOH S
RWERED—EEMND Z ENTE, SEIOBN LA
R O TR & IR E T F T

FIESA, BOPIRBIRAT X0,

Jour. HTSJ, Vol .40, No.161



-

BRRLEOR LT

The Memory of the Late Professor Takeshi Saito

L
(& B
FE 2T (bME R4 E#HE)

Ryoji ISHIGURO (Professor Emeritus Hokkaido University)

SEREIBETHEADE ZAB ORI 3H 6 H D,
FAFF BRI AEDORNREZ MY £ U, B
RS, ABRIMESNRTWT, MTFAE—REEED
TREAEL, LALREL BTRAREEFERELE
WERES TWEREDIELUNHEETLE.

SR ZHEME, AKEN) - TERFOLET
TN, RESOHIE Th 5 HARERFIES D 10
AR A2H D bz TRIEN /R T L9 IBEFE D5
BChH ZHEFEOREWGTC L. £, R F—/
AR ZHR A2 BRD T, EFICE B ERERM
B B AFZEE 2 S TR b E L.

FLNFI DA T - BRI, REE 1
EEEOB#ER: S LUER SN TRY, Hiki#EsT
FEONGREEDTEBLNE Lz, Bf28FE4 A%
FORZFLEENFER L, RFEFRIZE AT — U TG
oD LHIEHRD &, FEYDD R T PR
EVIFLWEIB RS SN, MM TFERO4A
DELFAEDTDIZ, BMREROMBEL INFEL
7o B, FEHEE TIThii T L & iEiEo
X LRGBIEH, XORM DR OMEE ¢
TEIZPH SN T, BAEEZERERZ02 BN EHL
9.

i, EERBETE, WEASEMEAERSHT
(i, HAFEREH) T AREL, SEpLNEAET
W2 H o TR IS LN fn 31 AE D 5, 24
Wt D EBEAENBRRHSOED L 5 NEDHEL
TESH L E L7z, I B RE AR ZEFR
BEN, TO®EFEMHTEITRD ZENRES
T20s, FORRBBEE DR A NN B DT, B
NRFENFBLBERH D00 E 500 L ORWEHHE
TLl. FAMZITEFARTI OB A 5E H72<, RWiZ
HKNELER, BRZIOZHEZBZITTAZ 81
7, BETA LY 6 ABOBEMHEMA KT, B
FI3BELA LV EIFLE LTHALQWEEEE
L7, L2L, BEOZ LWEMIIESTHZED
MR DM Tl <, FERAIZE, WANA T

{r#E 20014F 3 H

-40-

BABET T LIz L.

YL, AARIZBT HEETFORIIHTC, FAom
BIR VAR AP & T B RIT E I HAD KT
W BRI A HARGEOERE LI LAY
IRUNIREET, < ORZTIEIARKE 2 H ST 50
REMeEFEALECTHEY L TVWELE. Ly
L, FHBECE IR & LB LT, FEME
TOMFRIL, FEFIIERTH Y, RRCTEEO S
BCOREBIZIZARELVHORH D F LT

FILOWEETH BIEFOFEIEDOF LT —< i
[ S DEVREIZ B 5 FERRAUAFZE) CTL
B ChHAORDENREND, PR EDOFE L LA
BFREWVETET, FLHMEERICHBEROELL, 4
EZTHRETDE KRR ERYIELE LN
BEEEAEIZITOOHE L ENTHEE L. A
WESIT T OMEBE Thom KB LT £1.

WEE FAZH 2 DT —<i TR A T Dkt
JERGIEIC R 20198 TLz. 20T —=<iE, FAN
B THLFEAED THED L TR T
HDOTULER, —AEONLWARNICEEFITH
FOBELTEY THATLE. BEOIHREICE
U BIEERE O TMITAR TH Y, 1T A EDFE
TIHAREHSHEO A h—7 T, EATI/MNMIOF
ERA T TRRLULTWE LT, BEHOB ZA L
FFEIZIE, A =R IRERESLL BT 57
DL, —FIORAMIERE T 572012, ZEOEE
BRE BT T b B ATy IR EBIAD, FEED
R (AR) BB, LAYy Y bTebED
BRI/ BN OTT. FEELAR, mAank
DREESM 2 E L B LUGET D T iRA 5
LLTBLNEOTE. 207 —<i3, BEEARE
PRBIZAHIIED > CTE DI BARICHEB L E
U723, MEFT E 28GRIk 9 BRI 2 B )
IMRENTIZ L AL, SUD THERADIR
OIIZERE L TR0 7.

BEFN 39 AL KIZ BAREA T g BN GEA U, F ik



FERERLAE0 B v

DK ENE Uiz, TEXE RO E L
TIRHE L7iE0 0 OFIMBA TS5 IR T 5 2
TR, JRENESEE 1ERE (BMEBI S LRI
AHEBINTWE) IZIE, —EZBETICBORES
0 AN UCEMES L, BREMBEITC
DB ZADHIIOTF, SRR TEDOHE b T
RNl tab s LY = 2
REZDOHIE T HIREWFES 1T, W 37F0
BALTTN, FNTTESBILEN R LEEIC
PANTELNEZETLE. BEFAEEE 0
BLEBLTELNE L. RIRICh TZARICKE
HORWZ =T B O TR R0 EOF
FZLVIFOL L TREOLIE L. B, FLIE « SO
DASGBITAE CRIZEHEIT D 5 L ODZDEE T, K
FORY SN B RE IR AR E R E SmmTT L
L, 8EITHH b o RN E BB T A RO AR E
PRI T L. REOBRNICEES ISP ol )
X, FARRERAEE 2 BT, o bl ks
FHEA L NR—=D—DL LTS T T ESTEZ EEFHF
RICAENE THLERRLIE L TE N0 & By
F9. F LTRSS B b bR Z DB
T HERTWA Z LA L TR 9.
FHESEAET, HUROBEENT, LIRELTT.

-41-

BEWEIFLUAX—ZFENTEBHE L TNE
T RN EAEOMRE CEHE S HTHELS L9114k
T B LR OBBIS TR —IZ BT /2
DOEENHLUET. AT 0IZITVDOHEEN AL
HOEFHLRR A EEST, YAR—FLTTFES
TELENETHENSEUE Lz, TROFER
FAIZITFOFEEE, BEOME R EICITEDR
fFEonEIh, IEERTORER, 714 X Rk
DAL LI THEETE L OFEEE BELTL
7o, SRR THE ST BB OtE, K2

LT LENT T, S—_Fa—5d LA, BEEPD
FIRC CHRBRAKETT L A PR HIT & F
WA, BEAIZITDOLETIT, WANWAZLRFHRIZ
BT 2o THRIGENE LD T, 280 A
HEoN 2T L ORWEETLE.

FEAEIE, TR BN T, EATEILEICETY
BIELL, SR THINARFCTLE. BELER
BNDHIZON, I LIZELINMb- T, AN
HFETLIZ. 86 &WVH THEITIEH D F Lmn
SUIRBLIIBITRT, JIREEZBY ooz L5
AT

HENELPZIROND X5, b ZEEE B
o LET.

Jour. HTSJ, Vol .40, No.161



-

WRERSEEDOR LT

Memories of Professor Takeshi Saito

A RS (EREHANR RS #iR)

Koshi MITACHI (Professor of Toyohashi University of Technology)

R 133 A 6 H DR, AT i & eEiTg
PELDRED- DR SN, FEB . iMREZ
RIS, DOFIZE Y B U R ZEN T L S 7, AT
ELEABRFLEEZBEETND.

FEEOR, BECEENRSFEDIZRY, hoT
DR ENTH., TRTH 7. MATKIZA
HEDOH, BiETAWMBIC o7, EREBORIC
Lo TITRKETHD.

BEFN BT DK, RF 2972 » T RMISEE DR
FhEZHmLE, LI <EBL LWERTH-o .
MBS FII R OE LY REIZDZ 2 NEORKR -
HIR~DIMEEZE KRR LIZFRTH D] ITHEED,
TRV —RNE O, BWEE 1 Z Gs, F LT
(FREIGRTpEL =y ha E—#zm-o TF
BT %] Fx, —H5OBRbL RV EAOEIEOER
WBEERT DT Sz, Bk, ¥R B
TS, BRI E T _RTHRAED FTHRELZMCHE
Lo,

AWMEL2HETE > IZHEOWAEIZ, RRETHRY
BN b ol KES HAZ— L OMRERIES L
TWEDEDR, Sb A EF7 B RIFITKE 2k Fn
Rzt £ o EGELS OFRR U _ROEKEFRISTROD
WD, KRIFTBNEE L, 2DHDHRHELSEKIZIA
MBolz (LICFACIEFER AT, BTz, FE4F
DIL[FE TR & 2 NTHKIEEA KT, THPTHEDE)
E LIS, IR SIEAR LTV B S
X THORED K THEIEAMS2AT) R EEIE
HENE LWAE BB Z 27288, PROEBREITREIAY
NI AE2EREH 2, T lTlm 7. kKOTRLE
KITEFRTH S, B2 D38 - O, B&
HFIZh b b, o4 L S ENEIT ST TF
ol BESHFHEAICLAIBRIZEN, Lk
Tl > T x il MRENECCRIZEDE-
o, BHEITRIEER SV bz, 9l
Mol BNy ORI A FFTET, DWES

{r#E 20014F 3 H

-42-

ATLE-T.
FARRIZIIITIC SN EEDOBEIZESIE L.
DT EMEICENLLNT, HEICIF TTREELT X
HNT., BHEEEZZTE=00, ULNT =00, 4
Ll TR E Ly, T b b b
T, BEZRETOVO LT A ZENBIANTT
S ol BROBWFEFELICHENT, EBHIC
R 5> TFIBEOHEFIZ, MIDIEEVSE a2 Bng
L7278, I3 BTV ZHE DO EFAK AL
I<KCEAT HBIHEEZRDOZEEB X T, NES
B 2R R DITEEELEE Lo TR E 7200
BN, STl o T, B#E o7 LR LT
L. BEHIFEWEEMETH Y, BAIIETORER
MoT A D T 4 A% =20 A L EBRD WA
O, R DR, FEEROEM, SLFEDIHE,
SEAEDOEND LHORER, WAMHIER O HRER
E, r BEETH0ONRE LT, B+ Ik
DREZEHTLHEITIE, ZEINGORREE,
DES B BRI o L 9 IR LT,
DENTHMENTEDL L EEELSNDIREDT
ol ZEEBRIFEFRE, FRITEOE D, DL
IRFEEFLIZOHO LB
HAETFHEA~D B BIESHIRNT, T,
IO BEFZ Thd o7, ] OFLHLAEL
< HIPR &AL T2 BEFn 30 4%, #EMHIES T
THEFLEORBER R holz., BDMATEE
2, BREKORY oA T a mmOELIEE T,
J— MIEATHELIRY, BiE~DTEIC Sz L
=9, HENFESNTWEE, Y NZEEF 7128
BSANBAMEERCREENL, £, BT ETH
BEEF I Tholz. Tox FEIZE o T MOEE
HEWANIEICT E om0, BAED ZFIEIC
Lo, MBI EZHNEBWNHO—ETH-
7z,

BAE, HEAMHIE U723, BEANWE SE L
7oL, K FADFEEZRNHL, fiao~vn



FHEREEOERE VWY

S EBIELEELELSR, FbiFRo. Bbie
AIL—HELRZEZ LT, FAWDL RIZy, 20
Ey Ry Bob HEWTHR 7204, ROA
Yy affnTinwbaine]. BELEA K TH-
7.

BEFN B3 &I, FEAFVREITFR & L TEBE
MR IR S N, 2D b &\ A LiTE A
HZTEFTL, RORWVZENETHEZATH
5. AIRRSYIOREE R, SETFREIT
T, BEMFFARMRE L O ik 0% fE, #HE Dk
B, RYPEORE R EFEERTOERDO-DIZL
KIAEBRE Sz,

BB AL TR0 BB T, g
TECERIE TRzl TEESET) L REBINL.
T, RENTIHO O LR A EZELHE
5 & ENTWe, BREIBEEOFRFHENREGTVED,
FNEFNIZHFKEDDINF ¥ —% TRT 5. T
NN BB RARFORY N —HEIl a5
DI NSO AT L 9 120, Ao Vil a,
NG AR, Th AT R IEE T & AT 7R
EiE, AFTEZEORTNREHMLEL LT LD TH-
7= ES.

Fiz, REOMAFEEWATLTZ ORI, EE
BRBERT RN F — T DR x IR E SN H N E
BaZERZEHY, REOBRERE2OSFIZEWN
T, TR CEEREEEZ R -INTN5S.

BSOS, AT FAEORBEL LRSI
T, BBEHRSEREOMAE LS BT 5L, £<
DAEEERFHRLE. hax, ZEET, A)IBEE
HL, Yy —"T o S, IR TIE, BRI
AHETHZ B, EERITTILERY L, FOR
OFFAF T TR TEHEL L, S2h s TR LAY
Dhotn. BRI O1L, EEFEAEEIC3—4

43

2 DEERDFIE U, 38 H & L TR T T o 12
X, FOEOFHKUIER S, BEOHREES
TEhoTz, HOFIELRBRITILIFELEVE- T2
B LB TEICREDR, BEOT @B fE<iEx
KERAROZ. FIZERD S BN EL-T28 5
7.
R D B IR HEZ 2T B OB R oD s
HTHD. ATEDIZDOD, FR, FE, FZEPHY
DOIABNIEZ &R, ZO-EENREEIC A
ERIATEGEN, KRAIKITECEELEBS A
T, vAHy NV = OFBETEHINE, FT
A T ORI T v FE BRI, [RIRFZ T >
B EXYTF 2 DTBIEREST, BEFET
FE T AI v g VEEAERISR TV
RO NI—WREIFEES>TND XL, Th
ZBWVETIZED R D OBKAND. W, FATR
LTBWEES 2o, SeEIERNTETHY, YA
RICBSKETHIEEEE A %0 TRl 5EE 2712
fo. 2O OmEREIZIE, BRESNH KT
ke BV LEEIED—AKTET, v A v b7 Y —
VHLESEIRIC, RFBMRE D 2 7 X BlsEE LN
HRLENRDY, R chol, DN
WATRRBEOENT I ERAITE E A TN,

HITHFOBENEFIZEBNE RS, ZOEK
BHNZRAWNT, FAUTHEL Y LA EWFETH - .
SEAEDNGFMIE I SN ERET (BEITROHEE
HLhhoTWg), BHIN Y 77y —IZEYVEB%
FALD &, FEV LEDRE L OENLVENHD
B BDDICENPATETILED EZAEMBR0,

HRERSEE, EWEHIChEZVEN ZiFE V-
FE, FAEIICA#HES T8 VWELE AFhED
TR EUIED KT, &R EIBIRD
T&u.

Jour. HTSJ, Vol .40, No.161



iTHE L H —

goooooo
oooood
ooo goooooooooog | oooo | goooo ooo ooo
20010
goooOOoOoooooooooooooo
'01.1/19 [0184-8588 0 00 OO 2-24-16
50 300000 | DOoooboooooooooo @ooo) '01.3/9 goo00o0oooo0oomooo
0000 goooOoOooooooooooooo '01.4/13 ) 0000 Fax:042-388-7088
@ooo) E-mail :htsymp38@mlab.mech. tuat.ac. jp
http://ht.t.u-tokyo.ac. jp
goooooood
ooo 000000000000 | oooo | oooo | ooo ooo
200100
(DH)OoOoooo
1o | 2050 | oaog soconsconce
Tel:03-5360-3505, Fax:03-5360-3509
(0H)OOoOD0OO0 0Ooooooooooo
2400000 goooooooo goooooooooooooooo
40 60000 gooooOooooooooooooooo gooooooo
00000000000000 Ooooo@oooo)o Tel:03-3434-1410(0 ), Fax:03-3434-3593
E-mail: Hisayuki_Katou@jma.or. jp
goooooo ooo
50 00000 | 000 DOoOoooooooo = = '01.4/8 ;e:a??_ﬁf;g?zuﬁixogsﬁwmn
60100 DO00OOOO0OO00OOOO0O@ooODoOo)yDood '01.1/26 ) A ) o -
( ) http://mw.kaj ima. co. jp/ jsces/wwjsces/
Jsces.htmO OO OOOOOO
7o | 23025 | sonoassonoos i
0130000 | 0000000000 oI, R T
B E-mai | :yuu@imech. kyutech.ac. jp
70 »rooog goooooo obooooooo i?gg?;?;imgafgggg?gsgf 0B
0130000 | 0000000000 o, R T
B E-mai | :yuu@mech. kyutech.ac. jp
(DH)Ooooooo
70 g EDDDDDDD EEEEDE?DDDDDDDE;EDDDD '01.3/2 '01.5/11 Tel:03-5993-5020, Fax:03-5993-5026
http://mww.vsj .or. jp/symp2001
100000 goooooo oo oooo (Oooooooo
70 80 2000 (000000000000 20000002200000) '01.3/30 '01.6/8 Te:03-3714-0427, Fax:03-3714-0424
gooooo ooooo E-mail :-nagare@hi-ho.ne. jp
DDD.DDDDDDD.D a0 R - gooo ooooooo oo oo
400000 | The First Intermational Symposium on Advanced Fluid
100 - Tel & Fax:022-217-5243
50000 Information AF1-2001 E-naii | -maruyana@ifs. tohoku.ac. j
0000000000000 ey - -ac-Jp
gooooooooooo oooo
Tel:086-251-8046(0 )0 -8047(0 0 00 0)
10 300000 gooooOooobo Oooooooooooo 0L.6/1 01.8/17 Fax:(_)86j251-8266EIEIEIEIEIEI )
40000 00000 oooooood E-mai I : inabaheat6 .mech. okayama-u.ac. jp
http://heat6.mech. okayama-u.ac. jp/
thermal/index.html
gooooooooooooooooooo
1500000 goooooooooooooboooOooooooooooo goboo01 00000000 Oooog
120 170000 goooooooooo2ood '01.5/31 '01.7/31 Tel:052-789-3916, Fax:052-789-3910
oooo0ooooooooo E-mail :furu@nuce .nagoya-u.ac.jp
http://ran.nagoya-u.ac. jp/RAN/RAN2001..html
oooood
ooo goooooooooog | oooo oooo | ooo ooo
200100
800000 1% International Conference on Heat Transfer,
40 100000 Fluid Mechanics and Thermodynamics '01.4/1 '01.6/30 htttp://mw . walthers.co.za/conference/hefat
(0 00000Kruger National Park)
2002 0
goooooooooooo oooooo
8O0O0O0O0 | OOOO OODOOOO , , 0000 Tel O Fax:03-5800-6987
80 230000 ooooooooooooo 0L.5/31 0211 E-mail :shoj i@photon. t.u-tokyo.ac.jp
http://mw . ihtc12.ensma. fr/

45

Jour. HTSJ, Vol .40, No.161




g o0 0 0O

O3s0udgopoooood
ooooboboo0o obooboboboboobooboob bDooboboooo

ooooQ
20010 50 230(0)0250(0)

gooooo

gooooooommoOooooOOooOO 1-7-50

20000 50 1000000O0O00DOOOOO

TELD(048)647-41110 R0 00000000 300
http://ht.t.u-tokyo.ac.jp

oooopoooOoooo@Euoooooooon)
00 O00o000so00 00ooo0Oadoioooo O
00 000004000 00000005000 0O

goooooo
nooooooooooooboboboboooo
Co-rROM O 0O0O0O00DOO0OODODOODOD
oooobobooobo
gbooobgoobgob eb-RrROM DOO0D0O0O0O
ooooooogoon

gboooobgoooo

oood 00 8,000 O

gboooobgoooobooo
QU 000000oooooogooooooog
gooobooogoo
gbooobgoopbocecb-rROM OO0OOO0OO0OOO
gog

gooono

oboo50 240000 18:000 20:00

gbooooboboobgob obooboo

gog

00 000008000 000000O0O10,000 O
gbooobobooboobgi1bo0oon

00 O0O000D04000 00000005000 0

oooooooo
00000000000 1100020010 100)
ooooooo
(000000020010 40 130(0))

goooboogooo
50 230(@)830000000000O0OOoOnOd
gboooooogo

goooooo
gbooboobooboboooboobooboo

OO0 20010 30

oooobooboobobooobooogooo
googoggogon oHp gonogogoo
ooooboobooboboooboobgooo
gooooooo

ogooooooog

O 0O05020(0)

O Ooooooo

0 00O Persona Viewpoint of Heat Transfer Field
- Past, Present and Future

0 00O Professor Wen-Jei Yang
(Thermal-Fluids Laboratory,
Department of Mechanical Engineering,
Department of Biomedical Engineering,
University of Michigan)

0 0000 00 (@oooono)

17:000 17:50

O000000000O00000000
0 0050240(0) 9100 14:50
0 0O0BO
0000 0000000000000
oPGCOO0O000000
00000000 OO0 (0OO0O0)
00 OO0 (0OOoOoO0)
00 OO0 (0O0O0O000)
00 OO0 (0OoOo0)

gbooboobooobobooooboobo

O 0O050250(0) 13:30015:00

0o o0OoaeGo

o000 oobobooobooogoon
gbobooobgo

o0oooooobD oo (@wooboo)

gogo
OOoOoooo0O(@oeor0 100)yoooooooo
oboooboboooboobooboobooboo

oooooooo
0380000000000 0000OCO

Ooo0O0 00 o0

0000000 000 oooooooooo
E-mail 0 htsymp38@mmlab.mech.tuat.ac.jp

-46-



g o0 0 0O

oo oboooood
gooo

All OO 9:30-10:50
ODooO00O0 O(OO0O0), 00 00(@Oooo)

Alll 000000D00000000000000000
oooooo
000 00(@O00), 00 00, 00 O

All2 00000000000000000000000
0000000000000000000
0000 00000(@O00), 00 0@o0
0), 00 O

Al13 00000000 C,LO000000000
00 0(@O000), 00 00, 00 00(@
oo)

All4 000000D00000000000000000
oo
000 0O0(@OO0), 00 00(@OoOo), 00
0,00 00,00 000

Al2 00000000
00000 O(O0), 00 00(@O)

11:00-12:20

Al21 00000000 O000000000000000
ooo
000 0O0(@OO0), 00 00

Al22 00000000000
000 0O(O0O00), 00 00(@Ooo), O
0 0O(@OO00), 00 00(@Oooo)

Al23 00000000000000000000000
ooo
000 00(@O0O00), 00 0O, 000 O, O
00 00(@OO0)

Al24 0000D0000000000000000000
oo
000 00(@O00), 00 00, 00 O

A3 00000000 13:30-15:10
00000 0OO(@OO0), 00 00(@Ooo)

A131 0000000000000
000 0O0(@OO0O0), 00 00

Al32 00000000000000000000000
0oooooo0n
000 0O(@OO0O0), 00 O@Ooo)

A133 000 0000000000000000000
oooooo
00 00(@OO0), 000 00, 00 00, O
0 00(OoOoo), 00 0(@Ooooo0), o
0O oo

Al34 0000D0000000000000000000
ooooo0o00o00
0 0000(O0O000), 000 00(@Ooo),
00000 OO0(@EOOOOOOO), 000 O
0000(O0O000), 00000 NOO0O00o0

-47-

00, 0000 0 0000

A135 0000000000000000000000
00 00(@OO0), 00 00O0@Oooo), O
0 00(@OD0), 00 00(@O0)

Al 00000000 15:20-17:00
00000 0(@OO00), 00 000(@Oo0)

Al41 0000000000000 O0000O000000
0oo0oooo
000 00(@OO0), 00 00(@OoO0), 00
00

Al42 0000000000000 0000O000000
0oooo
000 00(@OoO0), 00 0O, 00 00@o
0o)

Al43 0000000000 O0D0000O0
000 00(@OO0), 00 00, 00 00(C
0ooo)

Al44 000O0OCODO0DO0OCOOOO
000 00(@OO0), 00 00, 00 00(C

oog), 00 O

Al45 0000D0D000000000D0O00000000
ooooo
000 0OO(@OoOO0), 0 00(@OoOoo), 00
oo@oon)

Al5 00000000 17:10-19:10
00000 00(@OO0), 00 00(@O)

Al151 Heat Transfer Enhancement and Flow Characteristics in
Finned-Tube Heat Exchangers with Winglet-Type
Vortex Generators
O Kyungmin Kwak(Yokohama Natl. Univ.), Kahoru
Torii, Koichi Nishino

Al52 00 00000000000000000
oo00 oo@oog), 0o oo

A3 0000000000000 Ooooooooog
ooo oo@ooog), oo og, oo o

Al54 OD0O0OO0O0O000000000
o0oo oo(@oooo), 0o oo, 00 o
(@Cooo)

A155 Effects of Gaps between the Side-Walls and Ribs on the
Heat Transfer and Rib Induced Secondary Flow inside a
Straight Rib-Roughened Duct
0 Raobert Kiml(Tokyo Univ. of A&T),
Mochizuki, Akira Murata

AlSe D0 O0O0O0O00000000000
o000 o@ooo), oo oopo, oo oo,
oo oo

Sadanari

gooo

B11 00DOODOD
ooooo 0O(0O0), 00 00(@oo)

9:30-10:50

Bl1l1 DO O0OODODOOOODOOOOO0OODbOODbOOn
gobobobooooobooog

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

000 0O0(@OO0), 00 00@OoOoo), O
0 00,00 00(@OO0O0), 00 00(@O0
0o)

Bl12 00000000 OODODDOOOOONOOOOOOD
00 00(@OO00), 000 0O(@Oooo),
00 O@O0), 00 00(@O)

B113 000000 ODO0OCOODOOOODOOOOONOOO
00o0ooo
0O0 0o(@OoO0), 00 00, 00 00, 00
0O 0O@ooo)

Bl14 00ODDODCOODOCODOOOODOOOOOOOO
0000000000000 000000
000 0O0(@OO0OO00), 00 00(@O0
0), 00 00(@OOO0), 00 00(@OO0
00), 00 0O0(@OOO00), 00 O, 00
00

Bl2 00DODODOOO 11:00-12:20
00000 00(@O0), 00 00(@Ooo)

Bl21 0000O0O0O0OOOOOOOOODOO0O
00 0o(@OO0O0), 00 00

Bl22 000D00O0O0OOOOOOOO
000 0(@oO0), 00 00@ooo)

B123 000O00O0OOOODDO0O0ONOOOOODOOOO
ooo
000 00O0(@OO0), 00 00(@oo), O
00,000 0,00 0@O00)

Bl24 0100000000 D0O0O0OOOOOODOOO0
0000000000000
00 0O0(@OO00), 000 000(@Ooo),
00 0o@on)

B13 000O00D0O0ODO 13:30-15:10
00000 0(@O00), 00 00(@O0)

B131 00000000000 OOOOOOOOODODN
00 0(@O0), 000 00@oo0), 00 O
o(@OooOO0), 00 0O0(@oo)

B132 0000000000O0OOOOOOOOOOODN
00 0O(@O00), 000 00, 00 00(@O
0), 00 0O0(@O), 00 0O0(@OD)

B133 00000000000OOOOODOO000
000 0O(@OO00), 0 00@ooo)

B34 0000000000 0O0O0OOOOODDOO00
ooo
000 O(OO0O0), 00 00, 00 O(@O0),
00 ooo

B135 1000000000000 0O0OOODO0O000
O
000 00(@OO0O0), 000 0(@ooo),
00 OO

Bl4 00O0OODOODO 15:20-17:00
ODO0000 0O0(OO0), 000 00(@ooo)

B4l OOobOOobOobOObOO0obOO0oOoOooboobOoban

fr#E 20014 3 H -48-

0oo0ooooo
00 00(@OO0O0), 00 00, 00 00(@
0o)

Bl42 000O00D00ODODOOOOOODO
000 0O(@O0OO0000000), 00 00(@O
00000000), 00 000@OOoo00on
0oo0), 00 00

B143 0-00000000000D0O00O00OO000O0
000 00(@OO0), 00 O, 00 0O(@O

0o)

Bl4 00D0DCODODDOODOOOOONOOOOOOO
0oooo
000 0O(@O0O0), 00 00(@o0), 0o
0o@ooo)

B145 Experimental Investigation on a Novel Adsorptive
Refrigeration Prototype
0 XU Jingzhong(Chinese Academy of Sciences), O
oo@oon)

BI5 000O0O0O0OO
00000 0OO0(@O0), 00 O@Ooo)

17:10-18:50

Bl51 00000000 O0O0OODOOOO
0000 0o(@Ooo), 000 00, 00 00,
0o 00

Bl52 00000000 O00OOOOONOOOOOO
000 0o(@OoO00), 00 00, 00 00,
00 00, 00 OO0

B153 000000 O00ODODOOOONONOOOONODOO
0oo0ooo
00 0O0(@OO0), 00 00, 00 00, 00
0 0O(@OO00), 00 00(@O00ooo0oo
0), 00 OO

Bl54 00O ODD0DOOODODOOOOODOOOO
00 0O(@OoO0), 00 00, 00 00, 00
0 O(@OO00), 00 0O0(@OO000000
0), 00 OO

BI55 00000000 O00OOOODONOOOOOO
00 0O0(@OO0), 00 00, 00 00, 00
0 0O@OO0O0), 00 00@Oon)

gooo

c11 00000
Oooo0o0 0O(O0O0), 00 0O0(@o)

9:30-10:50

Cll1 00000 bOoOobOoOoobOoOoooboon
ooo oo(@obooo), oo oo, oooag
0ooo@ooooon)

Cll2 0DOO00ODoDbOOoOobooOoooa
00 Oo(@OoOOo), 000 00, 00 00O
0oo)

cl 0000O0DbO0O0OD0DbOObOOOoOoDooOa
OO0 OO0(@OOD0), OO0 00oo(@ooon),
Guoliang Xu (Huazhong Univ.), 00O O@OO0O)

Cli4a 0OOOOOODODODODODODOOOOO0O0O
oodo oooooo



g o0 0 0O

cl2 00000
O0000 0OO0(@O0), 00 0O0(@Oo)

11:00-12:20

€121 0000000000O0O0O0O000000
000 00D0(@OO00), 00 00(@OOo0),
00 0O(@OO00), 00 O

Cl22 \RI 000000 O00000000OOO0O0000
00000000000
000 00(O000), 00 00@Oo0000
0oo), 00 000, OO0 00(@OO000), O
0 oo

€123 00000000000000000000000
0000000D0000000 000
000 00(OO00), 00 000@O000
ooo)

Cl24 000000000 000000OOOOD0O0000
000000000000
00 0O(@Ooo), 000 00(@oo), 0o
oo(@on)

c13 00000
ODOo000 0OO0(@O0), 00 O@Ooo)

13:30-15:30

€131 0000000000000 0000000
00 0O0(@O0), 000 0@Ooo0), 00
00, 00 0(@O0)

€132 00000000000000000000000
000 00(@OO0), 00 00(@OoO00), O
00,00 0@O0)

€133 00000000000000000000000
0000 coMOO00000O000
000 0O(@OO00), 00 0@oo)

C134 0000000000000 0000000000
000 00(@OO0), 0 00@Oooo0o), O
0O 0O0(@O), K.T. Yang(QO O OO DODO)

€135 0000000000000000
000 00(@OO0), 00 00(@OoO0), 00
00, 00 0O@OO0)

C13 00000000000
000 0o@on)

cl4 000 15:40-17:00
00000 0O0(O0), 00 00(@Ooo)

€141 3 0000000000000000000000
000000000
000 00(QO0000000000000), 0
0 0o, 00 00,00 00

€142 000000D000000000000D00000
oo
000 0O0(QOO0), 00 000(@OOoo),
00 OO

€143 00000000000000000000000
oooo
000 0o(@oO0), 00 00@ooo)

€144 000000D00000000000000000

-49-

ooooo
0000 O(@OO0), 00 00, 00 00(C
ooo)

€15 000 17:10-19:10

00000 0OO0(O0), 00 000(@Ooo)

Clhl 0O0DOOOOoOoOOOoOoobhoOOoOooDbOooOoooo
oo
00 0O(@O0), 000 0DO0@OooOn), 0o o0
0,00 oo@oo)

Cls2 DOOOoOOoOOoOOoOOoOOOoOooOoOoOoOO
0 0D(@O0O00), 000 0D@oo), 00 00

C15k3 0000000DO0O0OD0 Hole OOOOOODOOO
oooo
000 0DO(@DO), 00 DOoDO@Oooo),
oo oo, od oo

Cl4 0DOO000DOO0ODOOOOoDbOOoOoobOoOoDooOOano
000 oo@ooooo), oo oo, oo d
o, 00 o0d

C155 Flow Structure and Flame Stability of a Multiple Jet in a
Micro-scale Combustor for aMicro Gas Turbine
000 0DoO(@oDo), 0 00, 00 00@O

0), 00 DOO

Cls6 DDOOO0DDOODOOOODOOODODOOO
ogoo oo(@ooo), oo oo, oo oo,
oo o@oo), oo oo, oo oo

gooo

D11 0000000 9:30-11:10
00000 0O0(OO0), 00 00(@oo)

P111 00 0O0D0O0O0OOOOOOOOOOOO000
000 0O0(@OOO0O0), 00 00(@Ooo),
0ooo oo

D112 00O LSIODOOOOOODOOD000000000
000000000D00000000000
000 00(@O000), 00 00

D113 00O0O0O0O0OCOODOD0O00O0OOOOODDOO000
FC-72000000
000 00(@O0O00), 00 0, 0 00(@
oo)

D114 0000000000 0000000OD0O0000
0000000000
000 0O(@OO0O00000), 00 00

P115 00 00000000000000000000
000 0O0(@OOO00), 00 0(@Oooo),
000,00 00

D13 0000 13:30-15:10
00000 00(@O0), 00 00(@O0oon)

D131 00O0O0OO0OOODOD0O00O0OOOOODOO000
oo
000 0OO(@OoOO0), 00 00, 00 0(@O0
o)

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

DI32 00000000 O0D000000O0OO0OODD0O000
0 -0000000-
00 0O0(@OD0), 000 00

D133 0000000000 OOOOOOOOO00
000 00(O00), 0 00@oo), 00 O
0,00 00(@O0)

D134 0000000000000 OOODO
000 00(@OO00), 00 00

DI35 0000000000 0000000OD0000
oo
000 00(@O0), 00 00(@OoO0), 00 O
o(@OooOo), 00 000, 00 OO0

DI4 00DOODODOOODO 15:20-17:00
0000 0O0(@OO0), 00 00(@O0)

D14l 00O ODDO0OODOOOOONOOOOOO
000 0O0(@OO0OO0O0), 00 00(@OODn
0)

DI42 00O0ODD0D0OODOOOOONOOOOONOO
000 0O0(@Ooo00), 00 00, 00 o0,
0o 0o

D143 00O O0DO0OOO0OOOOO
000 00(@OOO0O0), 00 00(@Oo0),
00 00O0@OOooon)

DI44 00D0D00D00D0O00O0C0DO00O0O0O0O
00 000(@OO0OO0), 000 00(@OODn
o)

DI45 000000 O000C0OD0O0O0OO00O0OO0O0O0O0O
ooooo
000 00(@OO0O00), 00 0@Ooooon),
00 0(@O0O000), 00 00(@O00000)

DI5 0000000000 17:10-19:10
00000 00(@O0), 00 00(@Oo0)

DiS1 DOObOobOobobobooooboboban

ooooo
00 0O0(@OO0), 000 00(@Ooo), 00
oo@oon)

DI52 ING 00000000 0000000ODO0000
oooooo

000 00(@OO0), 00 00(@OoO0), 00
00, 00 0O@OOD0)
D153 0000000000 O00OOO00O0OON0O00DO
0ooo
00 00O(@OO00), 00 0,000 OO0
DI54 00D OO0O00OO
00 0O0(@O0), 00 0O0(@OoO), 00
0 0O(@OO00O00), 00 0O0(@Ooo), O
O 0o
DI55 00 000000000000 ODO0OOOONODOO
ooooo
000 00(@OO00), 00 00
DI56 0000000000 ODOOOONONOOOONODOO
0ooooo
000 00(@OO0), 00 00(@OoO0), 00

1=

2001 4% 3 J

-50-

0oo(@OoOD)
oooo

E11 000000000
Ooo0O0O0 0O0(@O0), 00 O@Ooo)

9:30-10:50

F111 000000000000000000
000 00(@OO0), 00 00@oooon),
0 0O0@Ooon)
F112 0000000000000000
000 00(@OO000)
F113 00000000000000000000000
ooooo
000 000(@OO00), 00 00(@Ooo0)
El14 00000000000000000000000
00
000 0(@O0O0), 00 00

El2 0000 11:00-12:00
00000 00(@O), 00 00(@OOo0)

Fl21 000000000000OCOCOOOO0O
000 00(@OO00000), 00 00

Fl22 000000000000O0O0OOOOO
000 00O0(@Oo0), 00 00, 00 00
(ooon)

E123 00000000O000000000O00O0000
oooooo
00 00(@OO0), 000 00(@Oooo), O
00 000 0O0(@OO000)

E13 00000000 13:30-15:10
0000 0O(@OO0O0), 00 00(@oo)

E131 000000000000
000 0O(@O000), 00 Mo000o0on,
00 00, 00 00@OOo0)

E132 0000000000 0000000000000
0
000 0O0(O0O00), 00 00(@oooon),
0 00O0(@O0)

E133 000000000000000
000 00(O0O00), 00 00, 00 O, O
0o

E134 00000000000000000000000
ooooo
00 0(@OO0O000), 00 00(@ooo),
0ooo oo

E135 00000000000000000000000
ooooooo
000 0(@DOO0000), 00 00(@Oooon),
00 0O(@DOOD)

El4 00000000 15:20-16:40
00000 00(@O0), 00 00(@oo)



g o0 0 0O

E141 00000000000 0O000O0DbOD
o0 o@uoooooo), oo oo, oo oo

0(@o)

El42 00000000O000000000000000
oo
000 0O(@OO0OO0), 00 00, 00 OO
oo)

E143 0000000000000
000 00(@OOO00)

Fl44 000000000000000000000
00 00(@O00), 00 00(@Ooooo)

El5 00000000
Oooo0o0 O(OO0), 00 0(@o)

16:50-18:10

ElSl 000000000000 OOOOOoOooOoOO
oo oo@ooo), oo o, o000 o, 00
O

El52 0000000 D0OODOOOOOOOOOOOOOO
oo oo@oooooo), oo oo, oo
0,00 00,00 00

E1S3 0000000000000 nvivoODOOODODO
A. Sassaroli(0O0O), F. Martelli(UODODOOO
0), 0o ooo@oo), oo oco@o), o
O ooo@ouoo), oo oo@oo), o
oo oo

Els4 OO0 O0OOOOOOOOOOO
000 oo(@oooo), O oo@oono),
00 oo@ooog)

gooo

FI1 00000000000000 9:30-10:50
00000 0O0(O0O0), 00 00(@o)

FI11 000000000000 00000000000
000000000
000 00(@OO00), 00 00(@O), 00

g

Fl1z 0O0DOO0OO00o0O0o0ooooobooooboooobogo
g
Oo00O oog@ooooo), 00 oo, oo o
g, o0 oo

FI13 0000000000000000000000
000 00O0(@OO00)

F114 0000O000000000000000
D00 00O(@OO0), 00 00, 00 O

FI2 00000000000000 11:00-12:40
00000 0O0(O0O0), 00 00(@o)

FI21 0000000000000 O0O0OO0O0000000
0oooooooQ
000 00(@OO00), 00 0(@OoO0), 00
00

FI22 0000000O0000O0O000O00000000
000000000000000000

-51-

000 O@OO0), OO0 oo@oon)

Fl3 0O00O0/000000000000000(@ 10
ooooobooooon)
oo oo(@mooooo), oo oo, o d, d
0o oo

F124 0O00OO0O/000000000000000O0@ 20O
ooooooooo)
oo oo@ooooo), o oo, oo og,
00 0oo@ooooooo)

F125 000000000 DOOO0OODOOOOODOOOO
gooooooooooooa
00 oo@OoOOoo), 00 O, 000 OO
0oog), OO0 0DO(@OooOon), 00 0O, 00
O 00,00 ODWEADDODOOOODO), Steven
Kraines(O O)

FI3 00000000000000 13:30-14:50
00000 00(@OO0), 00 00(@O)

FI31 0000000000000000000000
oooo
000 00(@OOD)

F132 00 O0O0(SOFC)D0O0O0OO0OD000000000O0DO
oo
000 00(O0O0), 00 00, 00 00, O
o@ooo)

FI33 00000000000000000000
000 0OO(@OO0O0), 00 00(@OoO0), O
0 0o(@Oo0), 00 00(@oo)

F134 LlCA 00000000000 0000000000O
oooo
00 0O0(@OoOoo), 000 00, 00 00
(00O00), 0000 0000000, 00 O
0,00 00,00 000(@O0)

FI4 0000000000 15:00-17:00
00000 00(@O0), 00 000(@Oooooon)

Fl141 OO0O0O0OO0/0000000000C00000O0O0O
ooooooooo
OO0 0oo@uoo), OO O@STR, ooo oo
(boog), oo oo, 00 oo, 00 oo
@Cooo)

F142 Ca0/Ca(OH)2 DO DO DOODOOOUOOOOODODODOO
oooooooo
ooo oog(@ooo), oo oo, 0o oo,
A. Mujumdar (NUS)

F143 000000000 COOO000O0Ooooooon
ooooooo
000 oo(@Uuooooouoouoo), ooo
oo@oo), ooo oo, oo oo@Wooo
0)

Fl44 00 000O0O0O0OO0OCOCOOQOOU00OO0O0OoOooOoOoOO
ooooooooo
o000 oo(@ooo), 0 oo, oo oo
(Coooog), oo oo

F145 00 O00O0O0OOOOCCOOOO0O0O0O0OOooOOOO

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

0000000 O0O0oooO
000 0O0(@OO0O0), 00 00@Oo0o0on
0), 00 OO

FI46 0000000000000 0O0OO0O0000000
0000000000000000
000 0@OO00), 00 0O0(@Ooooo),
00 0O(@OO0), 00 00(@O00000), O
O 0O

FI5 0000
ODooo0oo 0O(O0), 000 O@Ooo)

17:10-19:10

FI51 00000000 oooooobooooooao
0Oo0OD OO0O(@OO0), OO0 o0O(@on)

F152 Wetted-wirecolumn O O OO0 OO O
00 0D0O(@O0), 000 0Do0O@oo), 0o 0
o@ooo)

FIS3 000000000000 00000000000O
oo
00 oo(@ooo), ooo oo, Obo Ood
(00D0D0), 00 0D(@DOODn), 00 0O
(@ooo)

FIs4 0000000000000 ODO0O0O0OOO00
000 0DO0O(@O00), 000 0Do@ooon)

FI55 000000000 O0DO0O00O0O00O00O
0000 0OoO(@ooon), 00 oo@ooon),
00 O(@ooooon)

FiIs6 000000000 ODOO0O0ODOOOO
000 DO(@MODOD), 00 0D@DOOD
0),00 oOD@OoDoO)

gooo

61100000000000000 9:30-10:50
00000 00(@OO0O00), 00 000(@Oo00)

6111 0000000000000 00000000
00 00(@OO00), 000 00@oooon),
00 oo(@oono)

6112 0000000000000
000 00(@OO0), 00 0o@ooo), O
0 0O(@O0), 000 00(@O0), 00 O
0

6113 00000000000000000000000
00O
0000 00(@OO0), 00 00@Oo0)

6114 0000000000 O00000000O0O0000O
0
000 00(OO0), 00 00(@ooo), O
0 00(@OO00000ooo0o0o

61200000000000000 11:00-12:40
00000 O(O0OO0), 000 00(@oo)

6121 000000000000 0OOO0O0OOOOO0OO0O
00O
000 0O0(@OO000)

1=

2001 4% 3 J

-52-

6122 000000000OO0OOO0O0D000000000
oooo O(@Oooo), 0o o, 00 00,
00 00(@OO0), 00 00(@OoO00), OO
oo

6123 0000000000000
000 0O0(@O0), 00 00, 00 00, OO0
0o, 00 00,00 00@Ooooo)

6124 00000000 O0000000O0OODOO0000
oooooo
00 00(@OO0O0), 00 00(@Oo0), o0
oo(@OoO0OO0), 00 00(@Ooo)

6125 000000000 0000000O0OD00000
00000O0000000000
000 00(@O0O0000), 00 000, O
0 oo

613 0000 13:30-15:30
00000 00(@OO0), 00 00(@O)

6131 JOoOooooooboobobOobOobO0o3g ooo

ooooooo
000 0O0(@O0), 00 00(@OOoo0), O
0 0@Ooo)

6132 00000000000000000000000
oo

00 00(@O0O000), 00 0O0(@o), O
0O0(@OO0O00O0O0), 00 00(@O), 0 O
0@oooooo)

6133 00000000000000000000000
ooooo
000 00(@OoO0), 00 0o@ooo), O
0 0O0(@OoD)

6134 000000000000 000000
00 O(@O0), 00 00(@Oo0)

6135 000000000000000000
00 0O0(@OO00), 000 0@oooooo
000), 00 00(@OO00), 00 00

613 0000000000 0000000000000
00
00000 00O0(@O0), 00 00(@oo),
00 00,00 00(@O0)

614 000D 15:40-17:20
00000 0O(OO0), 00 00(@ooo)

6141 00000-000000000000000 -0
ooooooo-
000 00(OO000), 00 00, 00 00
6142 000000000000000000000
000 0O0O(@O), 00 00
6143 00000000000000000000000
000000000
00 0O0(@OO00), 000 00@Ooon)
6144 00000000 000000000000000
oooo
000 00(@Oooon)
6145 0000000000000



g o0 0 0O

000 00(@O0O0), 00 00(@OO), O
0 oo

615 0000
00000 00(@O), 00 O0@O)

17:30-19:10

6151 000000000
00 0(@O0), 00 00, 00 00

6152 000000000000 000000
2,00 0O@OOO0), 000 O0(@OO0O00),
00 oo@oon)

6153 0000000000000 000000000
000 00(@OO00), 00 00(@ooon),
0o 0o

6154 0000000000 O00000000O00000
0000000000000000000000
00 0DO0(@OO00), 000 000(@OOoO
0), 00 0O0@OO0)

6155 000000000000
00 0DO0(@OoO0), 000 00,0 0,00
00@ooo)

gooo

HI1 00000000 9:30-11:50
00000 00(@O), 00 00(@OO000)

H111 0000000000 0000000000000
oooooo
000 0O0(QOO0OO0), 000 0(@Oooo),
00 OO0

HI12 000000000000 0000000(0 2
000000000000000000)
000 0O0(@OO00), 000 0(@Ooo)

H113 00000000000000000000
000 0O0(@O0), 00 00, 00 O

H114 GaAs MESFET 0000 0000000000000
ooooooo
00 0O0(OO0O0), 000 00(@Oo0), O
0o

H115 000000000000C0O00O000
000 0O(@OO0OO0), 00 O0(@OoOo), 00
00, 00 0O0(@O0)

HI16 0000000000 p-TAS 0OOODOOOOO
oo
000 00(@OO0O0), 00 00¢@ooo),
00 0O(@DOO0O0), 00 0@ooo)

H117 00000000000000000000
000 00(O0O00), 00 0o@ooon),
00 0O(@OO0), 0 00@oo)

H13 0000000000000 13:30-15:10
0000 0OO0(@OO0), 00 00(@Ooo)

HI131 0000000000 O0000O0000OO00000
0000000000
00 0O0(@O0), 000 00(@OoO0), 00

-53-

oo

H132 00000000000000000000
00 0O(@OoO0), 000 0(@Oo0)

H133 00000000000000O FT-ICRO0O0O
00 0o(@Ooo), 000 0o0(@oo), 0o
oo(@OoD0), 00 0O0(@Ooo), 00 0(@O
o)

H134 00000000000000000000000
00 00(@OD0), 000 00(@Ooo)

H135 00000000000000000000000
000 0O(@OO0), 00 00

H14 0000000000000
00000 0O0(O0), 00 00(@O)

15:20-16:40

H141 Bi-Te0OOODOO0O0OO
00 0O(@OO0), 000 00(@OO00), O
0 0O0(@OoO0)
H142 0000000000 0000000000000
0ooQ
000 0O0(@OO0), 00 00(@OO00)
H143 00000000000 000000000000
0ooQ
000 0O0(@OO0), 00 00
Hl44 00000000000 000O000000000
0000000000000
00 0O0(@OO00), 00 00, 00 OO0

HI5 0000000000000 16:50-18:10
00000 0O(OO0), 00 00(@oo)

HI51 0000000000000000
000 0O0(@OO0O0), 00 0@Oooo)
HI52 0000000000 0000000000000
0
000 0O0(@OD0O0), 00 0@Oooo)
HI53 0000000000000000 Monte Carlo O
0
00 0O0(UOoOO0O0), 00 00(@Oooo),
000 00(@OO00), 00 O@ooo)
HI54 00 000000000000O0O0O0000
000 00O0(O0O00), 00 00(@Oo0),
00 0(@OO0)

gooo

111 000 9:30-10:50
00000 00(@O0), 00 00(@oo)

1111 0000000000000000000000
00 0O0(@OO0), 000 0O, 00 00(@Oo
0oog), 00 00

1112 0000000000000000000000
00 00(@OO000O00), 00 00(@Oon
0), 00 0@OOO0OO0O00)

1113 000000000000000000000
00 00(@O0OO0000), 000 0(@oo00),

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

00 O, Virginia Palero(CO0O0O), OO O

1114 000000000000 O0OOoOooOoOoOoOO
000 obo@uououoo), 0o oo@oooo
0), 000 oo@oooo)

112 00000000000000
00000 00(@O), 00 00(@O)

11:00-12:20

1121 00000000000 000000000000
0
000 00(OO000), 00 00, 00 OO0
0(@O000000000), 00 00

1122 00000000000000000
00 00(@O0), 000 00(@OoO0), 00 O
0,00 00(@O)

1123 BROOOO0O0O0O0O0D000000000
000 O(ADS), 00 00(@O0000), O
0 00(@OO00000), 00 00, 00 00
@

1124 00 0000000000000 0000000
000 0O(@Oooo), 00 00(@ooo), O
0 0(@OO00), 00 00, 00 OO0

113 00000000000000 13:30-14:50
O0000 0O0(O0O0), 00 00(@O)

1131 000000000000000000
00 O@OoO0), 000 00, 00 00(@O0),
0o 00

1132 00000000000000000000000
oooo
00 0O(@Oo), 00 00, 000 00

1133 00000000000 DNBOOCO000000O
000 0Do(@OoO0o), 0 00,0 00, 00
00@ooo)

1134 00000000000000000000000
0oo0oooo
000 0(@OO00), 00 00(@Oooo),
0o 00

114 0000000 15:00-17:00
ODO0000 0O0(O0), 00 00(@Ooo)

1141 0000000000000000000
000 0(@O0), 00 00, 00 0(@O0
0), 00 0O0(@O0)

1142 00000000000000000000000
0 0O0(OO000), 000 00(@Ooon),
00 000, 00 0O(@OO00)

1143 00000000000000000000000
0
0D 0O@OoO0), 000 00, 00 00(@O0),
0o 00

1144 00000000000000000000000
000 0O0O(@O0), 00 00, 00 00, 00
0o, 00 O

1145 00000000000000000000000

#2001 4F 3 A -54-

0ooooooooo
000 0O0(@OO0OO0), 00 00@oo0),
00 00, 00 O

1146 0000000000000 0000000000
00 0(@OO00O0), 00 00(@OoO0), 00
0

1150000000 17:10-18:50
00000 0O0(O0), 0 00(@Oooo)

1151 000000 ooooogo
000 oo@Ooo), 00O 0O0(@oo), o
oo@oon)
1152 0000000000 000000000o0ooo
gogoooooogooooo
ooo oo@oooo), oo o, 00 o, d
0O ood
1153 00 0000000000000 000O0O
000 0DoO(@OD), 00 0DO0(@Oo0), 00 O
(0D0), OO ODO(@DODO), 00O ODO@o)
1154 Spatia Phase Reconstruction of Bubbly Flow using a
Wire-Mesh Tomograph
000 o@oooooon), oooo oood
oo, 00 oo, 00 oo, oo oo@o)
1155 J00d0ddddddoooooogo
000 oo@Ooo), 00O 0O0(@oo), o
oo@oo)



g o0 0 0O

oo oboooood
gooo

A21 00000000000000 9:00-10:40
00000 0O0(@OO0), 00 00(@oo)

A211 00000000 000000000000000
DNS
000 00(@OO00), 00 O@oo)

A212 00000000O0D000000
000 0O(@OO0), 00 00(@Ooo)

A213 00000000000000000000
000 00(@O0O0), 00 00(@O), 00 O
o@oo), 00 00¢@o)

A214 00000000000000000000
000 00O0(@OO00), 00 00(@Ooo)

A215 00000000000000000000000
ooooooo
000 0O0(QOO0OO0), 00 00(@OoOoOo),
00 0,00 00@OO0)

A22 00000O00000O0000 10:50-12:30
00000 00O0(@O), 00 00(@O)

A221 0000000000 O0000O000000000
000
00000 0000(@OO00D0oo0ooon),
0o 00

A222 00000000000 OOO0O0OOO 20000
00
000 00(@OO0), 00 00(@OoO00), O
0 0o0@oo)

A223 000000000000 000COO0000
000 0O0(@OO0OO0), 00 00, 00 00
(CO0O0), 00 00

A224 000000000000 O00000O0O00
000 0O0(@OO00), 00 00(@O0)

A225 00000000000 O0000C0000
000 0O0(@OO0), 00 00

A23 000000000
00000 00(@O), 00 O@o0)

13:30-14:50

A231 DOOOOOOOOOOOOCOOOOODO
ooo0 oo@oo), oo o@wooog), oo
oo@oo)

A232 DOOO0OO0O00O0O0ODOOOCOOOOOOOOOOn
00oo0oo0o0oog 20 oooooo
000 oo(@ooo), oo o@uoooo
0), 00 0Oo@oooo)

A233 The Development of Modern Correlating Equations for
Fluid Flow and Heat Transfer
O Stefan C. Zajic(Univ. of Pennsylvania), Stuart W.
Churchill

A234 00000000000
ooo oo@oo), oo oo, oo oo

-55-

ooo)
oooo

00000000000000000000000000

pccOO0O00DOOOn

000000000 00(@O0O0), 00 00(@O0
0D00), 00 00(@OO00O00), 00
oo@ooo)

B21 FF-1 OOOCOOOO0OOO0OOOOO 9:10-10:40
0 0O 0O Seizo Kato(Mie Univ.) Masahiro Osakabe(Tokyo
Univ. of Mercantile Marine)

B211 Keynote Speech: Large Eddy Simulation of Premixed and
Non-premixed Flame in Turbulent Combustion
O Nobuyuki Taniguchi(Univ. of Tokyo)

B212 The Modeling of A Fuel-rich Turbulent Combustion using
PDF Model based on Counterflow Diffusion Flame
0 Takuro Makita(Nagoya Univ.), Tomohiko Furuhata,
Norio Arai

B213 High Temperature Air Combustion Burner System for
Small Size Heating Equipment
0 Susumu Mochida(Nippon Furnace Kogyo Kaisha),
Toshiaki Hasegawa

B214 Magnetic Effect on OH Radical Distributions in a
Hydrogen-Oxygen Diffusion Flame
0 Eisuke Yamada(Nagoya Univ.), Masahisa Shinoda,
Hiroshi Yamashita, Kuniyuki Kitagawa, Norio Arai

B22 FF-1 0O 0OO0OO0OOOOOOOOOO 10:50-12:20
O O O Norio Arai(Nagoya Univ.) Toshiaki Hasegawa
(Nippon Furnace Kogyo Kaisha)

B221 Specia Lecture: An Appraisa of Resources and
Methodologies for Prediction of Flow and Convection in
Channels

0 Stuart W. Churchill(Univ. of Pennsylvania), Masahisa
Shinoda(Nagoya Univ.), Norio Arai

Cleaning and De-oiling of Machine Parts with
Low-pressure Flashing Flow

0 Sachiyo Horiki(Tokyo Univ. of Mercantile Marine),
Toshiaki Amano(NPR), Masahiro Osakabe(Tokyo Univ.
of Mercantile Marine)

Low NOx Combustion with Highly Preheated,
Oxygen-Depleted  Air Effect of Homogeneous
Distribution of Chemical Species on NOx Emission

0 Yoshito Ito(Tokyo Inst. Tech.), Kunio Yoshikawa,
Nobuo Shimo(Petroleum Energy Center)

B222

B223

B23 FF-1 OD0OOODOOOOOO0OO0OO
0 O O Kunio Yoshikawa(Tokyo Inst.
Maruyama(Mie Univ.)

13:40-14:50
Tech.) Naoki

B231 Keynote Speech: Overview of the Development of
Distributed Power / Co-Generation Systems in Tokyo
Metropolitan Area
0 Tsuneaki Nakamura(Tokyo Gas)

B232 A LCA/LCC Optimized Selection of Power Plant System

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

with Additional Facilities Options
0 Anugerah Widiyanto(Mie Univ.), Seizo Kato, Naoki
Maruyama

B233 Thermal Performance and Numerical Simulation of High
Temperature Air Combustion Boiler with Low NOx
Emission
O Hiromichi Kobayashi(Keio Univ.), Yoshito Ito(Tokyo
Inst. Tech.), Naoki Tsuruta, Kunio Yoshikawa

gooo

21 0000000 9:00-10:40
00000 0O0(@OO0), 00 0@ooo)

211 00000000000 0000000000O0O
0
000 0O0(@OO0O0), 00 00@Oo00on
0), 00 0@OoOoo)

212 0000000O0000000
00 0(@O0), 000 00, Chayut Nuntadusit,
00 0O0O(@O), 00 000, 00 000(@
0oo0)

213 00000000000000000000000
0o000oooo
00 OO(NEDO), OO 0O(OOO0), OO0 00,
00 00,00 00(@OOOO00), 00 O
(Cooo)

214 0000000000 O00000000O00000
00
0000 00(@O0), 00 00(@O0), O
0 00,00 00, 00 00

C215 000000000000000,0000000
000
000 00@OO0000), 00 00(@O0
0), Chavdi SSS. Murthy(OOOO), 00 O

220000000 10:50-12:30
00000 00(@O), 00 00(@O0)

C221 000000000 0000000O0OOD0O0000
oo
00 0o(@Ooo), 000 00, 00 00(@
ooo), 00 OO

€222 00000000000000000000000
O
00 0O0(OO0O0), 0 00(@Oooo), 00
0 00,00 00@Ooo0)

€223 00000000000000000000000
oo
00 0(@O000), 00 0o@oo), 0 O
(ooooo)

€224 000000000000 OOOODO
000 0O(@OO0), 00 00

C225 000000000 0000000OOD0O0000
ooo
000 00O0(@OO0), 00 00(@OoO0), O
0 00,00 00(@O0O00), 00 OO0

fr#E 20014 3 H -56-

23 000000000000 13:30-15:10
00000 00O0(@O), 00 00(@Ooo)

€231 000000D0O0O0000000000D00000
0
000 0O0(QOO0OO0), 00 00(@OOoo),
00 00(@O00), 00 0@oon)

€232 00000000000000000000000
ooooooOo
00 00(@OO0O0), 00 00(@Oooo), O
00 0O0(@DOO00), 00 00(@Oooo)

€233 PSPOOOOOOOODO
0ooo oo, 00 00(QOOo0), 00 o0,
00 OO, 00 00(@O0)

€234 00000000000000000000000
ooooooo
00 0O0O(@OO0), 00 00, 00 00(@O
oo)

€235 00000000000000000000000
oooo
000 00(@OoO0O0), 0 00(@oo), 0o
oo, 00 O

gooo

D21 00D0O0O0D00D0O000 9:00-10:40
00000 0(@OO0), 00 00(@O)

D211 0000000000000 OOOO0
000 0OO0(@OO0), 000 00(@OoOo), O
00,00 00@O000)

D212 01000000000 0000000000000
O
000 O(OoOoO0), 00 0(@OoOo0), 00
00,00 00

D213 00000000000OO0OOO
000 OO(NEC 000000O00), 00 OO0
(00), 00 ONECODOO0OO0000)

D214 00000000O0O0OOOOOO
000 00(@O0000), 00 0,00 00

D215 A 00000000 D0000000O0OODO0000
ooo
000 00(O0O00), 00 00@oo0o0od
00), 00 00(@OD0O00O0), 00 000
(00ooooon)

D22 0000000 10:50-12:30
00000 00(@O), 00 00(@O0)

D221 00 OO0D0C0OO0OODOOOOO0OOOOODOO
00 (0000000000000000000
0oooooooo)

000 0o(@Ooo), 00 0o, 00 O, 00
00

D222 00 O0O00C0OD0O0C0DO0DCOOO0OOOONODOO
0000000000000000
000 00(@OO0), 00 00, 00 00(C



g o0 0 0O

0ooo), 00 00(@O0), 00 00(@O0)
D223 0000000000 0000000OD0O0000
0000000000
000 0O(@OO0000), 00 0@Ooo)
D224 0000000000 00000OO0OOODOOO000
O
0000 00(O00), 00 00o0(@ooo),
00 000(@OO00), 00 00(@o), 00
0@oD)
D225 0000000000 0000000OODOO0000
00000 00000000000
000 0(QO0O00), 00 0@Oo0), 00 O
0

D23 000000000 13:30-15:10
00000 0O(@OOoo), 00 0(@o0)

D231 0000000000 00000000D0O0000
0000000000 000000000000O0
00000000
000 00(O0O000), 00 0@oo0o0od
00), 00 00(@OO0D0O00), 00 00(@
ooo)

D232 0000000000000
00 0(@OD000000), 00 00, 00 O

o, o ao
D233 DO OU0O0ODOOODOOOOO0OOOODObOODOO
g

000 00(@OO00), 000 O

D234 0000000000000 0O0OOOOOOOO0O
000 0O0(@OO0), 00 O, 00 00(@O
o)

D235 00000000000 0O0OO0OOOOOD0O000
000 0O0(@OO0O0), 00 0(@OOoo), O
0 0@Ooo0n)

gooo

E21 0000 9:00-10:40
00000 0(O00), 00 000(@Ooo)

F211 0000000O00O0OOOOOOOOOO00O
000 00(O00), 00 00@ooo0o0oo
ooo), 00 00(@O0)

212 00000000000000000000000
oo
000 O(@OO00), 000 0@Oooo)

213 00000000000000000000000
ooooooo00
000 0O(@OO0O0), 00 O

E214 00000000000
000 0O0(@OO0O0), 0 00(@Oooo)

E215 0000000000
000 00O0(@OO000), 00000 000
0000, 0 0(@OO0O0O0), 00 00, OO0
oo

-57-

E22 0000 10:50-12:30
00000 00(@O0), 0 00(@OO0)

E221 DOOOOO0ODOOOOOOOOO Thermal Barrier
Coatings(MBOO O ODOOOODOOO -O0D0OOO
O -

oo go@oo), ooo oao@wo), oo o
g@ooo)

E222 DO0O00OODODOD0OO0OO0O0OOOOO0ODOODOOO
ooooooooo ogo
000 oo@oo), oo oo@woono)

E223 0000000000000 OO0OOOoOoOoOoog
000 ooo@ooo)

E224 OO00OOO0OOO0OOOODOODOODOODOO
00oooOo oooo oooo@oo)y, oo d
og@o), oo oo

E225 DOOOOoOOooOooo
ooo oo@ooog), oo o@wooo), g
go@ooo), oo oo

E23 0000
OO0000 0OO0(O0), 00 0O0(@Oo)

13:30-15:10

E231 0000000000 0000000000000
00000O0O0O0OIn, Ga, SO OOODOOO
000 00(@OO0O0), 0 00(@Oooo), O
0 00(@O000), 00 00@ooo)

E232 00000000000 000000OODOO0000
0000000200
00 0o(@OO0), 000 00(@OoOo0)

233 0000000000000000000000
0000 000 c,0000000000000
oo
000 00(@OO0), 00 0(@Oo0), 00 O
o@ooo)

E234 0000000000 00000O0O0OD0O0000
ooo
00 00(@O0), 000 00(@O), 00 O
o@ooo)

E235 0000000000000000000
00 0O0(@OO0), 000 00, 00 00(@
ooo)

gooo

F21 00O 9:00-10:20
00000 0O(OO00), 00 00(@Ooo)

F211 000000000 O000000O
00 0O(@O), 00 000, 000 00(@
0O0), 00 0(@O)

F12 0000000000 000OCOO0OCO
000 00(@OO0), 00 0@oooooo
00O0), 00 00(@OO00), 00 00

F213 000 HRC134a 000 0000000000000
000000000000
00 0(@OO00O0), 000 00(@O0), O

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

0 0(@OO000), 00 00(@Ooo)

F14 00000000000000000000000
00 0O0(OO0O0O0), 00 00, 00 OO
ooo)

F2 0OO
00000 00(@O), 00 00(@O)

10:30-12:10

F21 0000000000000 000000C0OO0O
oooo
00 00(@O00), 000 00(@Oooo)
F22 000000000000 D0000O00OOCOOO0O
0000000000000
00 00(@O00), 00 00(@OoOoo0)
F23 00000000000000000000
000 00(@OO0O0), 00 00(@Ooo), O
0o
F24 0000000000000000O0OOOOO
00 0O0(@OoO0O0), 000 00,00 00
(0ooo), 00 0(@O0)
F225 0000000000000000000
00 00(@O00), 000 00(@Oooo)

F23 0000 13:30-15:10
OO0000 0O0(@O0), 00 00(@Ooo)

F231 000000000000 00000000000
oooooo
000 00(O0O0), 0 00,00 0(@o0),
00 00O

F32 000000000000 O00000O0O0O00
Colburn 00000000 D
000 0O0(@OoO0O0), 00 00, 00 00,
000 OO

F233 0000000000000000000
000 0O0(@OO0O0), 00 00(@OoO0), O
0 oo

F234 0000000000000 0000000000O
oooo
00 oo(@Ooo), 00 00

F235 0000000000000000OO0OO
000 0O0(QOO0OO0), 00 00(@OOoo),
00 00

gooo

621 000000 9:00-10:40
00000 00(@O0), 00 00(@Oooo0)

6211 0000000000000 O00O0O00O000
000 0O0(@OO0)
G212 0000000000000 000OO0O00000
000 O(@OO0), 00 00, 00 00
6213 000000000000000000000
000 00(@O0), 00 00(@Ooo0)
G214 000000000000 O000000O
000 00(@OO00), 00 00(@Ooo)

fr#E 20014 3 H 58-

G215 000000000000 000
00 00(@OO00), 00 00

622 000000 10:50-12:10
00000 00(@OO0), 00 00(@O)

6221 0000000000 O000O0O0000O00000O
00000000000000000000000
00
000 00(@OO0), 00 0@OOo00)

G222 0D0O00O0OOO0OOCOOOOCOOOO0OO
0o0o0oooooo
000 00(@O0), 0 00(@Ooooon),
00 0o(@o)

6223 000000000000 O0O00O00O0O0000
00000 O0000000000000
00 00(@OO0O0O0O00), 00 0O0(@Oo),
0o 00

6224 0000000000 O000O0O0O0OOOO0O0O00O
00000000000 200
000 00(@OO00), 00 0(@Oo0), 00
00

623 000000 13:30-15:10
00000 0O0(O0O0), 00 00(@o)

6231 0000000000 O0000000000000
0
00 00(@OO00), 000 00(@oooon),
00 0o@oon)

6232 0000000000 O0000000000000
0oQ
00 0O(@OOO0), 00 0@oooo), O
0 0O0@ooo)

6233 0000000000O0000 0000 0000
000000000000
000 00(@OO0), 00 00(@ooo), O
0 00(@O), 00 00, 00 000(@0),
00 0@Oooo)

6234 0000000000 O0000 0000 0000
00000000000000000
000 00(@OO00), 00 00(@oo), O
0 00(@O), 00 00, 00 000(@0),
00 0@Oooo)

6235 0000000000 O0000 0000 0000
000000000000
00 0O(@OOO0), 00 00(@oo), 0o
0O0(O0), 000 00, 00 000(@O0),
00 0@OoOO0D)

gooo

H21 0000000 9:00-10:40
00000 00(@OO0O0), 00 00@Oo0)

H211 00 O0O00000oOocoooooooooog o
gboobobobooooooog



g o0 0 0O

00 00(@OO0O0), 00 00(@Oooo), O
0 0(@O000000), 00 00@ooo)

H212 LiBr000000O000000000000000
oo
000 00(@OO0O0), 00 0(@Oooo), O
0 00(@OOD)

H213 00000000000000000000000
000000000000
000 00(O0O0), 00 0000(@OoOn),
00 00(O00), 00 00(@Oo0), 00 O
0D@oOO0O00O00O0n)

H214 0000000OO0OO0OO0OO0OOOO0O0O00 00000
0000000000000
000 00(@OO00), 0000@Ooo0), O
00, 00 00(@OO00)

H215 00 0000000000000
0000 0O0(@OD)

H22 OO0 10:50-12:30
00000 0O0(OO0), 00 00(@Oooo)

H2l DOO0OO0D0O0OO0OO0OOOOO0OOOOO0
00 0O0(@O), 00 000, 000 00(C
0o0), 00 0(@O)

H222 0OO0OD0DO0OO0O0O0O0OOO0OOOO0O0O0
00 0O0(@O), 00 000, 000 O@O0
0), 00 0@O)

H223 00 ,000000000000000000000
0ooo
000 0(@OO00), 00 000@ooooo
0o)

H224 00DDOODO0O00OOO0O0O0DOODOOO0OO0
00 OO0 (0oO0), 00 00, 00 00, O
00 O@Ooo0)

H225 000000 O000O0O00O00O0000O00000
00
000 0(@OO0), 00 00(@O0), 00 O
(00O00), 0 00

H23 OO0 13:30-14:50
00000 0OO(@OO0), 00 00(@Ooo)

H231 00000000000000000000000
000 0O0(QOO0O0), 00 00(@OO000
0), 00 0O0@OoO0)

H232 00 000000000000
000 0O0(@O00), 00 00(@Ooooo)

H233 00000000000000000O0000
0ooo o(@Oo), 00 000, 00 00

H234 00 O00O0O0OOO0O0000O0OOOOODOOO000
oooo
00 0O0(@OO0), 000 00(@Oooo), O
0 O(@OO0), 00 O

girog

121 000000000 9:00-10:40

-59-

00000 0O0(@O0O0), 0 00(@Oo)

1211 0000000000000 O000000000
000 00(@OO000000000000O0n),
00 0,00 00

1212 00000000000000000000000
0oo@oo)
000 0(@O0O00), 00 0@oO0o0), O
0O oo

1213 000000000000000000
000 0o0O(@O), 00 00, 00 00, 00
OO@NF), OO0 00, 00 00@OO00)

1214 0000000000 O0000000000000
00000000000000000
00 0O0(@O0), 00 0(@o)

1215 000000000000000000000
000 00O(@O), 00 00, 00 00, 00
0

122000000000 10:50-12:10
00000 00(@OO0), 00 00(@O)

1221 0000000 OOOOO0O0O00O
000 00(@OO0O0000), 00 0, 00 O
0,00 000, 00 00

1222 00000000000000000000000
0oo 00(oOo), 0 oo@o), 0o o,
00 O(@OO0), 00 0O0(@Oo)

1223 00000000000000000000000
ooooooo
000 0(O0O0), 0 00(@Oo), 00 O, O
0 oo

1224 000 HFC134a 00 D00000000000000
00000000000
00 O(@OO000), 000 00(@oo), O
oo(@oOOoo0), 00 O

122 0000000 13:30-15:10
OOoo0O00 O(O0O0), 00 00(@Ooo)

1231 0000000000000000000000
000 0OO0(@OO0OO0), 00 0(@Oooo), O
0 00,00 000,000 O0@Oooo)

1232 00000000000000000000000
000 00(@OoO0O0), 00 00(@oo), O
0 00(@OO00), 00 000(@O00000
o)

1233 0000000000000000000
000 MRIOO
000 00(O000000), 00 00(@O
00), 00 000@O0O000000)

1234 00 0000000000000 000
00 0DO0(@OO0O0O0), 00 00(@OO000
0), 000000 000000, 000 00,
00 0O(@DOO0O00)

1235 00 0000000000000000
000 00(@Oo0), 00 00, 00 00

Re OO

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

oo oboooood
gooo

A32 00000 10:30-12:30
00000 00(@OO0), 000 00@Ooo)

A321 000000000000 O00000O000
0oO0 0@Oo0), 000 O
00000000000000

0ooO0 0@Ooo0), 000 O
000000000000000000000O0O
00

000 0(@OO0), 00 00(@O0), 00 O
0(@OoOo), 00 0@Oooo), 00 00(@Oo
0)

0000000000000 000@OO000n)
000 0(@OO0), 00 0,00 00(@O0)
00 0O0(@O0)

0000000000000 0000000000
000 00(@OO00), 00 0@OoO00), O
0 0o@oo), 00 00
0000000000000 0000000000
00 0O0(@O0O0), 00 00(@OoO0), 00
00

A322

A323

A324

A325

A326

A33 00O 13:30-15:30
OO0000 0O0(O0O0), 00 00(@O)

A331 0000000000000 O0000O0000O00
0oooooo
0000 0O0(@O0), 00 00(@OOo0)
A332 000000000000 (O40)
000 00(@O0O0), 00 000@oon),
00 0O0(@OoO00)
A333 00000000000 00000000000
0000 00(@OO0O0), 00 0@ooo),
00 00(@OO00), 00 00(@Ooo0)
A334 00000000000 O00O000O00 I
000 0O0(@OO00), 00 00(@O0)
A335 00000000000 O0000O
0 oo(@Ooo), 0 00,000 00, OO0
0o, 00 OO0
A33¢ 00000000000 00000000000O
000 0(@O00O0), 00 00(@OoO0), O
0 00,00 00(@OO00)

gooo

B2 00O0OO0DOO0OO
00000 00(@O), 00 00(@O)

10:50-12:30

B321 00 O0O0DCOOODOODOOOOOOOOOOOO
000 0000000000000000000
0o00o0oooooo
000 00(@OO0), 00 00(@OoO0), 00
0O(@OoOoo), 00 0o(@oo)

1=

2001 4% 3 J

-60-

B322 00 O0O0OCOODODOOODOOOOONODOOOODOO
000 0C,0 HOOODODOO00D0O0D0000on
0000000O000oon
00 0O(@OO00), 000 00(@OoO0), 00
0o(@OoOo), 00 00(@Ooo)

B323 NaDDODDOCOOODOOOOOODOOOOOO
00 00(@OO0), 00 00(@O0), 0 00
(000000), 00 0@O00000o0oon
0), 00 O

B324 000000 ODODOODODOODONOOOONOOO
0
00 0O(@OO0), 000 00(@OoO0), 00
o@ooo)

B325 000000 ODO0OOODOOOOONOOOONODOO
0oooo
00 00(@OO0000), 00 00@oon),
000 00, 00 0O0@OOOOO0)

B33 000O0O0O0OOD 13:30-15:30
00000 0O0(O0), 000 00(@Ooo)

B331 0O DODOOOODODOOOODOOOOODOODOO
0oo0ooo@oon)
000 0O0(@OO0), 00 00

B332 00000000 ODO0OOOOONOOOOOO
00 0@OO0), 000 00(@Oo00)

B333 000000 OD0OCOODONOOONONODODONODOO

0Q
000 00(@O0), 00 00(@O0),000
0o, 0 OO0

B33 00 O00DCODODOOODOOOOONODOOOODOO
00

000 000(@OO0), 00 00(@OO000
0), 00 00, 00 OO0

B33 0000000000 0000O0OOODO0O000
oooo
000 00(@O00), 00 00@ooo)

B33 0000000000 000000OOODOO0O000
ooooo
000 0O0(QOOo), 00 00, 000 00
(0oo), 00 00(@OO0), 00 OO0

gooo

€32 0000000 10:30-12:30
00000 00(@OO00), 00 0(@Oo0)

€321 0000000 O0000O0DOO000000O0 PIVO

O

00 00(@OO000O0), 000 00@Oon

0), 00 00, 00 0@OO00)

D000000O00D0O0O0O0D0DO0O0O00n

OPIVLIF/ISTOOOOODO0O0OO0O0000

00 0O0(@OO0), 000 00, 00 00(@

0ooO0), 00 00

€323 00000000000000000 020 O
00000000000

€322



g o0 0 0O

000 0O(@OO0), 0 00, 00 00(@O
o)
€324 000000D0O0D00000000O0OD0O0000
0000000000000000000
000 000(@OoOO0), 00 00,00 00
(000), 00 00(@OO00), 00 00
€325 00000000000000000000000
oo
00 0O0(@OO00), 000 00(@Ooo),
00 0O(@OO0O0), 00 0@ooo)
€326 00000000000 0O00O0OOOODO0000
000000000
000 0O(@oO0), 00 00@ooo)

€33 0000000 13:30-15:30
00000 0(O00), 00 00(@O0)

€331 0000000000000
000 00(@OO0), 00 0O, 00 00@o
0o)

€332 0000000000000000 MRIOO
000 00(@OO0O00O000), 000 0O0@
000), 00 00(@OOO0O0O000), 00 O
00,00 0O0@OO000), 00 00

€333 000000000000000000000
0000 0D0(@OO0O000000), 00 00
(00000000O00), 00 0@OoOooo0),
00 00, 00 O

€33 00000000000000000000000
0oo0ooooooo
000 00DO0(@OOO00oO0), 00 00, O
O 0o

€335 000000000000000000 0000
0000000000000O000O0
000 O(@O00O0000), 00 000, 00
00, 00 OO

€336 000000000000000000000
000 00(@OO00000), 00 000, O
000,00 00,0 00@OO00)

gooo

D31 00000000 9:20-11:00
OO0000 0O0(O0O0), 00 0@Ooo)

D311 SEMOS Heat Pipe OO OO QOO
ooo oo@ooo), oo oo, oo g, d
0 oo@oon)
D312 COSMOS Heat Pipe O OO OO
00 0O0(@OoOoDo), OO0 Ooo(@on)
DI O0O000DOOOOoDOOOnoO
OO0 OO(@OOO), OO OO0 (TSH)
D34 00000 00doooUooooa
oo0o0 0DO(@OooOon), 00 o@Wooo), O
goo@ooo)
D35 DOO000DOO00O0D0DbOoO0OoDbOoOooDboOoo
ogooooo

-61-

oo0o oo@ooo), oo oo, oo oo,
OO0 O, 00 OOWASDA), OO OO

D32 00000000 11:10-12:30
00000 0(@O00), 00 00(@Oo0)

D321 00ODO0O0O00OO0O00O00OOO00O0O0OOO00
000 0@OoO0), 00 O

D322 0-000000000O00O00C0O0OO0OOO
0000O0ooooo
000 0O0O(@OOD0), 00 O@OOD0oon
o)

D323 0000000000000 000000O
0000 ODO(@OOO0), 00 00, 00 00
0(@OO000), 00 00@OoO00), 00 O
0@ooo)

D324 000000 OD0DOODODOOONONODOOONODOO
000ooo
00 00(@O0), 00 00

D33 0000000000000 13:30-15:50
00000 0O0(@OO0), 00 00(@Ooo)

D331 CPC(COMPOUND PARABOLIC CONCENTRATOR)D O O O O
00000000000ooO0O0n

00 00(@OO00), 000 00(@OOo0)
Basin-0 00000 D00O0O0ODO0OOOO0OOOO
0oo0ooooo

000 0(@O0O00), 00 00(@O0), O
0 oo

0000000000000 00000000
00 00(@OO0000), 000 00(@O0
0), 00 OO, 00 0O0@OOO0O0O0), O
0o@oooo)
0000000000000000000000
00 0(@OO00O0), 00 00(@OoO0), 00
00(@O000), 00 0, 00 00(@OO00
0), 000 00
0D000000000000000000

00 OO0 (0O0OO0), 000 O, 00 00, O
0 0O(@OO00O0), 00 00, 00 00(@
0o)

000000000000000000

00 00(@OO00), 00 00, 000 OO0
(00O00), 00 00(@OO00), 00 00(@

D332

D333

D334

D335

D336

ooooo)
D337 00 ODO0DCOOO0OODOOOOOOOOOOOO
00
000 0O0(@OO00), 00 O
oooQ
E31 OO0 9:00-11:00

00000 00(@O0), 00 00(@oo)

E3ll D0 OO0O0ODOO0O0DOOO000O00oO00obooboon
goooan

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

000 0O0(QOO0OO000), 00 00(O0
0), 00 00@OO0)

E312 0000000000O0O0OC0OOOO0
00 0O0(@OD0), 000 00

E313 0000000000000000000000
000 00(@OO00), 00 0@Oooo0)

E314 00000000000
00 0(@O0O0), 0000 00(@Oooo),
00 0O(@OO0D0)

E315 00000000000000000000000
oo
000 0O0(@OO0OO00), 00 00(@OoOo),
0 0(@O0OO00), 00 00

E316 00000000000 OOOOOOO00
000 0o0(@Ooo0O0), o0 0o, 00 00,
00 0O(@D)

E32 00000000000 11:10-12:30
00000 0(O00), 00 00(@Ooo0)

E321 0000000000 0000000OD0O0000
oo
00 0O0(@OO0O0), 00 00(@Oooo), O
00,00 00

E322 000O00O0OOODOD00000OO0OOOODOO0000
0ooooo00
00 0o(@Ooo), 000 00(@ooo), O
0 00(@OO00), 00 0(@Oo00), 00 O
o@oo), 00 O

E323 0000O0000000OO0OOOOODO
000 0O(@OoOO0), 00 0(@OO00), 00
o@oo), 00 00

E324 00000000000O0O0OOOOOOOO000
000 0O0(QOO0), 0 00, 00 O, 00
00, 00 OO0

E33 00000000000 13:30-15:10
00000 00(@O), 00 00(@O0)

E331 000000 O000O0O00O0OO0O00O0O0O00000O
0ooQ
000 0O0(@OO0), 00 00, 00 00(C
00), 00 0(@O0)

E332 0000000000000 0000
0000 000 00O0(@OO0), 00 00,
00 OO0 (NASDA)

E333 0000000000000 0000000000O
00
000 000(@O0), 00 00, 00 O(C
00), 00 0@O0)

E334 0000000000000 O00000000
D00 0(@OO0), 00 00, 00 00(@O0),
00 0o@Oon)

E335 0000000000 D0000000000000
00
000 00(@OO0), 00 00, 00 00(C
0ooo)

#2001 4F 3 A -62-

gooo

FL 000000 9:00-10:40
00000 00(@O0), 00 00(@Oo0)

F311 0000000000 000000000
000 00(@OO00), 00 00(@O0), O
0O oo

F312 000000000 O00000O0000
000 00@OO00), 00 0@oO), 00
0Q

FR13 00000000000000000(@O0O0O
000000O0o0O0ooo)
00 00(@OO00), 00 00, 00 000

(Coo)

F314 000000000 DO0000O0O0O0 010000
0ooooo
000 0(@O0OO0), 00 00(@O0), 00 O
(@oo)

F315 000000000000 00000 00000
0000000 2000000
000 0O0(@OO0), 00 0(@O0), 00 O

FR2 000000
00000 00(@OO0), 00 0@O)

10:50-12:30

F21 00000 O0O0O0oOoOooOoo
O0D0 0DO0(@OooOon), 00 0o@oo), O
O oo

F322 0000000000 OOO0OOOOO0O0OOO0
oo oo@oo), oo oo, oo oo, Ooo
0O 0O(@OOO0), 00 o@ooooo)

FR23 J000000OdNCIOODODODODODOODOOOO
oo ooo@oo), oo o, ooo o, od
oo(@ao)

F324 000000000 DOOO0ODODOOO0ODODO kKinetic
inhibitor 0O 0O
000 0Oo@OoOo), 00 0@ooo), 0o
O

F325 J000odooOockodooooooooonoa
000 OO0(@OOO), OO0 oo(@oono),
00 0DDO(@@OoOo), 00 0O, 00 0Do@OoOo
0), 00 0O, 0 0o

F33 000000
0000 00(OO0), 00 0O0(@Oo)

13:30-15:30

F331 000000000000 00000000000
oo
00 0O0(@OoOoo), 00 00, 000 00
(Cooo)

F332 0000000000000 0000000O0O0O
ooooooo
000 0OO0(@OO0OO0), 00 00, 00 OO
ooo)

F333 0000000000000000000



g o0 0 0O

00 0O0(@OO00), 000 00(@OOoo),
00 0O(@OO00), 0 000@oo)

F334 00D00D00000000000O00OOOOOO
000 0O0(OODO0O0), 00 0O0(ooo),
Poly Rani Modak(0 OO O), OO 00O, 00 O,
00 0O(@DOOD)

F335 000 0000000000000O0
00 00(@OO000), 00 00, 000 00
(0oooon)

F33 00 0000000000000
000 00(@O0O0), 00 00(@Ooo), O
0 0o

gooo

631 00000000 9:00-11:00
00000 0O0(0O0), 00 00(@Ooooo)

6311 000000000000000000000
000 00(@OO0OO0), 00 00(@OoOoon),
00 00(@OO0)

6312 000000000000000OOO(0 7000
000O0O0O0O0O0O0n)
000 000(@OO00), 00 0,00 0, O
0 0o

6313 00000000000000000000000
00 00(@OO0), 00 00, 000 00(@
00O0), 00 0O(@O00), 00 00, 00 O
(ooooo)

6314 0000000000000 D000000000
000 0O(@OD)

6315 00000000000000000000000
ooo
000 0O0(@OO00), 000 0o(@ooo),
00 00(@OO0)

6316 0000000000000 0OOOOODO0000
ooooooo00
000 0(@Ooo), 00 0,00 000(@O
0), 00 OO

632 0000000000 11:10-12:30
00000 0OO0(@OO000), 00 00(@Ooon)

6321 OO Hell 000DOO0D0OOOOOOOOOOO
0000000O0() 0000000
00 00(@O0), 00 00(@O), 0 00,
0 00,00 00, 000 00(@O0)

6322 OO0 Hell 0000000000000 OO0O0O00
00000000 000000000000
0oooo
00 0O0(@OO0), 000 00(@O), 0 O
0,00 00,0 00

6323 00 Hell 000DOODD0OOOO0OOOOOOO
00000000 0000000000
000 00O(@OO0) , 00 0O0(@O), o0
0o@o)

6324 OO Hell 0000000000000 OO0O00O0O

-63-

00000000@) 0000000000
000 00(@O0), 00 00(@O), 00 O
0@o)

G33 FF-2 D0 DO0O0OD0O0O0O0ODDOO 13:30-15:00
gbobooboooooboobobobooboooboog
gbobooooooobogooan

goooQoOooooo oo@ooo)

6331 00000000000000000
000 0O(@Ooo)

6332 000 C20000000000
000 0(@O)

6333 000000000000 00000000
000 0O0(@OO000)

6334 00000000000000000000000
0Doooooo
000 0OO0(@OOo0)

gooo

H31 0000000000000 9:00-10:40
00000 0OO(OO0), 000 0O0(@o)

H311 00 000000000O0O0OO
00 00(@O00), 00 0o@oo)

H312 00 000000000000000
000 0OO(@OoOO0), 00 00(@OoOo), 00
oo(@oo), 00 00(@oo0), 00 00

H313 00 D0O0O0OO0OOO QM OO
0000000 0000(@O0), 00 0(@0
o)

H314 00000000000 O0O0O0O0OO0OO0OOOOOO00
000 0O0(@OO0), 00 00(@oo)

H315 00 000000000000000O0000
000 00(@OO0D00), 00 00

H32 0000000000000 10:50-12:30
Oooo00 O(OO0), 00 00(@Ooo)

H321 00 OO0OCOO0OOOO0OOOO0OOOO0O0O0O
0oooo
000 0O0(@OO0), 00 00(@O0)
H322 DOOOO0DOO0OOO0O0O0
000 0O0(@OO0), 00 00(@OO00)
H323 0000000000 O0000O000000000
0o000oooo
000 00(@O0), 00 0(@O), 00 00
(00O00), 00 0O0(@O)
H324 D0 OO00OCOOO0OODO0OOOO0OOOOOOO

ooo
000 0(O0O0), 00 00(@OoO0), 00 O
O

H325 00000000000 N-00000000000
ooo

0000 0O0(@OOOo0)

Jour. HTSJ, Vol. 40, No. 161



g o0 0 0O

H33 00O0O0D00O0O0000O 13:30-15:10
00000 0(@O00), 00 00(@Ooo0)

H331 00 0D000O0OO0O0O0O0O0OO0O0OOOOOOOOPtO
oooo o000
000 0O(@OO00), 00 0@Ooo)

H332 0000000 CO000000000D00000

oooooo
000 0O0(@OO0), 00 00(@OoOo), 00
oo

H333 00000000 00-000000000000
oooooo

AV.V.Tran(00), OO0 0O0(@OO0), 0O
oo(@Ooo), 00 0O(@o), 0o O, 00
0o0O0, 00 00

H334 000000 O0000O00O0O0O0000O00000
oooo
000 00(@OO0), 00 00(@OoO0), 00
00

H335 SiOOOOOONDOOOODODOOOODODOO
000 00(@OO0), 00 00(@OoO0), 00
00

gooo

132 0000 10:30-12:30
00000 00(@O0), 00 00(@Oo0)

1321 00000000000000000000000
0oooo
00 0o(@o), 00 000, 00 MMoooo,
0O 0O0(@o)

1322 00000000000000000000000
0ooooooo
000 00(@OO00), 00 00(@O0), O
0 00(@OO000000000), 00 00(C
0oooo), 00 0@Oo0)

1322 00000000000000000000000
0o0O00oooo
000 00(@OO000000000), 00 00
(CO0OoOooo), 00 0O@oo), 00 O

1324 00000000000000
000 0O0O(@OO000), 00 00, 00 O

1325 000000000 PEFCOODOOOOOOO
000 00(@OO0), 00 00, 00 00(C
00), 00 0O

1326 0000000000000 000000000
00000(@OO0000o00o0oon)
000 0(@OO00), 00 00(@O00)

1330000000
OooO0oO0 0O(O0O0), 00 0O0(@Oo)

13:30-15:50

1331 000000ooooooogooooog
ooDbO oo(@obooooboooo), oo og,
ugo od

1332 RA10A0 0000000 DOO0O0ODDOOO0O

#2001 4F 3 A -64-

00 00(@OO0), 00 00(@OoO00), 00
0 oo

1333 00000000000000000000000
oo
00 00(@OO0), 00 00, 000 00(@
0o), 00 00, 00 O0O0UHD

133 0000000000000000000000
000 0(@OO0O0), 00 00(@Oo0), 00
oo

133 00000000000000000000000
0000000000
000 O(@DOO0O00), 00 00

133 00000000000000000
000 0O(@OO0), 000 0o(@Ooooo),
00 00

1337 00 0000000000000
000 0O0(@OO0), 000 0o(@oooo),
00 0o, 00 00



_99 -

TOT'ON ‘Of'IOA ‘TSLH Inof

g3s0duuouoouooonouoon oo

100050 2300

A O B O cC O D O E O F O G O H O I O
Al11 B11 c11 E11 F11 611 111
ooooo oooooQ
00 DEEED ooooQ D%ﬂiﬁm oooo ooooQd ooQg
D11 ooooo 000 H11
9:30-10:50 9:30-10:50 9:30-10:50 i taTate 9:30-10:50 9:30-10:50 9:30-10:50 T 9:30-10:50
A12 B12 c12 H0 E12 F12 G12 Hooh 112
9:30-11:10 ooooo | 000000 4 4.3 4450 oooo
DBBBD DEEED ooooQg oooo oooo ooood ooooQ
ooooo oo 2 ooooQ
11:00-12:20 11:00-12:20 11:00-12:20 11:00-12:00 11:00-12:40 11:00-12:40 11:000 12:20
A13 B13 c13 D13 E13 F13 613 H13 113
ooooo ooQ oooQ
DEEED ;EEEE ooooQ oooQ DDEEDD oooo oooo ooooo ooooo
ooooo ooooo ooooo
13:30-15:10 | 13:30-15:10 | 13:30-15:30 | 13:30-15:10 | 13:30-15:10 | 13:30-14:50 | 13:30-15:30 | 13:30-15:10 | 13:30-14:50
Al14 B14 c14 D14 E14 F14 G14 H14 114
ooQg
ooooQd ooooo ooooo ooooQ oooo oooooo
ooQg oooo ooooo
ooQ ooQg oooQo ooQ oooooo SOOE0 0
15:20-17:00 | 15:20-17:00 | 15:40-17:00 | 15:20-17:00 | 15:20-16:40 | 15:00-17:00 | 15:40-17:20 | 15:20-16:40 | 15:00-17:00
A15 B15 c15 D15 E15 F15 G15 H15 115
ooQ
ooooQ ooooo oooooo ooooQ oooooo
oo 2 oooo oooo ooooo
ooQ ooQg oooQo ooQ SOOE0 0
17:10-19:10 17:10-18:50 17:10-19:30 17:10-19:10 16:50-18:10 17:10-19:10 17:30-19:10 16:50-18:10 17:10-18:50

o o 0O O



gefrooc 00O

_99_

g3s0duuouooooonouoon oo

oo 200050 2400

A O B [ cC O D 0O E O F O G 0O H O 1 O
A21 c21 D21 E21 F21 621 H21 121
ooooQ
000000 | 000ooo oooood ooooo
ooooQ . Soooo oooo ooo ooooog . S0oo
bood B21 B23
9:00-10:40 FE-1 9:00-10:40 9:00-10:40 9:00-10:40 9:00-10:20 9:00-10:40 9:00-10:40 9:00-10:40
A22 000o c22 D22 E22 F22 622 H22 122
ooooQ 0oooo
ooooQ o000 Doooon oo 0ooQg ooo 000000 ooQ nooon
O 0o oooo
oooo
10:50-12:30 1JpeC O O 10:50-12:30 | 10:50-12:30 | 10:50-12:30 | 10:30-12:10 | 10:50-12:10 | 10:50-12:30 | 10:5001 12:10
ooooo
A23 Cc23 D23 E23 F23 623 H23 123
9:10-14:50
ooooQ ooooog ooooo oooo
Syt e T0oo oooo oooo ooooog 0oo o0
13:30-14:50 13:30-15:10 | 13:30-15:10 | 13:30-15:10 | 13:30-15:10 | 13:30-15:10 | 13:30-14:50 | 13:30-15:10

gbooooogon

15:30-16:30

gboooobooboooon

17:00-17:50

gboooobogoon
18:30-20:30

o o 0O O



_Lg_

T9T'ON ‘Ot IOA ‘TSLH “Inof

g3s0duuouooooonouoon oo

oo 3gugosd 2500

A 0O B [ C O D 0O E O F O G O H O 1 O
D31 E31 F31 G31 H31
ooo
ooad ooon
ooad Oo0oooo ooooo
ooooa o000 o0ooo
9:20-11:00 9:00-11:00 9:00-10:40 9:00-11:00 9:00-10:40
A32 B32 C32 D32 E32 F32 G32 H32 132
ooo
ooad ooooaoo ooad ooooa Oooo0ooo
Doooo Oooooaoo O ooooa Ooo0ooo oopooo o000 SHRNENERE 0oon
ooooo
10:30-12:30 10:50-12:30 10:30-12:30 11:10-12:30 11:10-12:30 10:50-12:30 11:10-12:30 10:50-12:30 10:30-12:30
A33 B33 C33 D33 E33 F33 G33 FF-2 H33 133
ooo0ooo
o0 ooo
ooad ooooaoo ooooa Oo0o0ooo ooaono
00 ooooa Ooo0oooo ooooo
Oooooaoo O 0ooooo O0oo0ooo Oo0o0ooo o0ooo ogoad
Oood
13:30-15:30 13:30-15:30 13:30-15:30 13:30-15:50 13:30-15:10 13:30-15:30 13:30-15:00 13:30-15:10 13:30-15:50

o o 0O O



g o o d

EBEARGRY VRO L BEREEAN

[P oROH LEE]
RKEVZ=Z9IIT4
BEEKREST (SULV=FMH) tAKHE1-7-5

V=9 T4 EN
2RI L5224} (Reception desk)
SEEZEA/BIC/DIE, ¥ RE’® (Exhibition room)

REBE KBEZE /D0—Y, ETEEREE

V=Y TAEN YZuH ST AEL
FIEEF/G/HI K=Y —wHHER—IL
R £ <15 (Banquet room)

YO oT4HR—IL

INR—)L

AN A =
X IX

Rb\625§a\ (L RE- HILHFHH)

- EBERM 5255 (&S - FHEE)
<% FEER, 5305 (REREBEH R
£

AXEEREOL S HEH35

00 20010 30 -68-



RISt 5 ®

Korea-Japan Joint Seminar

Recent Numerical Approachesin Advanced Heat Transfer
May 14 and 15, 2001 Seoul, Korea

under the joint sponsorship of Heat Transfer Society of Japan and
Thermal/Flow Control Research Center of Korea I nstitute of Science & Technology(K1ST)

1. Co-Chairmen

Professor T. Ito, Kyushu University, Japan
Professor J. M. Hyun, KAIST, Korea

2. Scope

Korea-Japan Joint Seminar is directed to broadening knowledge on the recent achievements by the numerical method-
ologies. The Joint Seminar encourages active research co-works, and the researches will share and cross-fertilize invalu-
able field data for new-millenium thermal systems. In addition, the Joint Seminar will enhance mutual confidence for
technology transfers and generate information for the setup of the future strategy on national research and development.

3. Venue
The Joint Seminar will be held at the International Conference Room, KIST, Seoul, Korea
4, Information

For further information please contact
Japanese side:
Prof. Y. Takata
Department of Mechanical Engineering Science, Kyushu University
6-10-1 Hakozaki, Higashi-ku, Fukuoka 812-8581, Japan
Tel: +81-92-642-3398, Fax: +81-92-642-3400, E-mail: takata@mech.kyushu-u.ac.jp

Korean side:
Dr. Byung Ha Kang
Thermal/Flow Control Research Center, Korea Institute of Science and Technology
P.O.Box 131, Cheongryang, 130-650, Seoul, Korea
Tel: +82-2-958-5673, Fax: +82-2-958-5689, E-mail: bhkang@kist.re.kr

Professor Sung Jin Kim

Department of Mechanical Engineering, Korea Advanced I nstitute of Science and Technology
Science Town, Tagjon 305-701, Korea

Tel: +82-42-869-3043, Fax: +82-42-869-3210, E-mail: sungkim@me kaist.ac.kr

Dr. Seo Young Kim

Thermal/Flow Control Research Center, Korea Institute of Science and Technology
P.O.Box 131, Cheongryang, 130-650, Seoul, Korea

Tel: +82-2-958-5683, Fax: +82-2-958-5689, E-mail: seoykim@kist.re.kr

Seminar web site:

http://propath.mech.kyushu-u.ac.jp/K J-seminar
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Topics & L CiZ, 1.Ablation, 2.Aerospace heat transfer & energy conversion system, 3.Aerother-
modynamics, 4.Biology, 5.Biotechnology, 6.Boiling & condensation, 7.Buoyancy driven flows,
8.Chaos in heat transfer, 9.Combined heat & mass transfer, 10.Combustion, 11.Computationa fluid
dynamics and heat transfer, 12.Conduction, 13.Crogenics, 14.Electrical and electronical systems,
15.Energy conversion and renewable energy, 16.Environmental engineering, 17.Forced, natural
and mixed convection, 18.Heat exchangers, 19.Heat pipes and capillary pumped loops, 20.Heat
transfer augmentation, 21.Insulation, 22.I1nterfacial phenomena, 23.Inverse problems, 24.Manu-
facturing processes, 25.Measurement techniques, 26.Melting and freezing, 27.Modeling & numeri-
cal techniques, 28.Multiphase flow, 29.Nano-and micro-scale phenomena, 30.Nuclear
engineering,31.Particulate and heterogeneous media, 32.Porous media, 33.Process equipment, 34.Ra-
diation, 35.Solar energy, 36.Spacecraft thermal control, 37.Stability problems in heat transfer,
38.Thermal energy storage, 39.Thin-films, 40.Transport properties, 41.Turbomachinery and gas
turbine, 42.Turbulent heat transfer, 43. Very high fluxes
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