ISSN 1344-8692 Vol .40 No.164

[] L

Journal of the Heat Transfer Society of Japan

UUOooooddddrILGAP OO O
2001.



guoooobobobd

How to Write a Manuscript of Dennetsu

OO0 O0O0OOoOoooOo
Taro DENNETSU (Dennetsu University)

1. 00004

ooboooboboooboooooboboobooboDobn

2. 0000000000000
2.10000
000 Microsoft Word 000000000 ODO0O
goooooooooooooUoUuuUuuooooa
gdboooboooboooooqoood

g1 0boooooo

goodno (A400 210mmx 297mm)d 0O O 0O
oboooo0O (000 3ommO000 30mm
000 20mm0O O 0O 0O 20mm
oooo 100045mm0O0O0000
010 00000x 0.3514mm)d 8 O
0od
od 200010 80ommI 00000 10mm
oo 100000 (10% 0.3514mm)
od
(Windows) MSU 0O O
(Macintosh) 0000
oono
(Windows) MS 0O0O0OO0
(Macintosh)d OO DO OO
oooooo
Times New Roman O 00 O Symbol
10000 100002300000
oono 150000(15% 0.3514=5.271mm)
1000000 450
0oo0onoooooo 10000

2.200000
ubobooboooboboobooooooo
gooobOi10000000bo0Db 2200000
ggbbooobboooboobuooboobd
goboobooboooboooboobboooboo
ooboooobogon

2.3000

uboobo bOooobo o0Ooooo oo bOgo

goooo
2.4 00000
0000D000o0o0oo0obDooooooOooon
ooooood
2.500000000
2.5.1000000
O0O00oDO0oOoooOoooOoOooonbe.4o
[e-10100000000D000ODOO
2.5.200000000
0o0odoooobOooboooooooOoooon
UO000(Therm. Sci. Eng0 OHO O-000OOO
00oDO000o00oD0oO0oDbDOo0oooOoooDooo
dooOodooodooooobooooooooad
ooOooogogesnhyDooooooooooon
00D0D000000bD00DbOOo0ooOoooDoo
goooooog

oooo

[1] CODOOO0OOO0O0QOOO0OODOOOOO BOO
80-100 (1999), 3000-30050

[2] Incropera, F. P. and Dewitt, D. P., Fundamentals of
Heat and Mass Transfer, John Wiley & Sons
(1976).

[3] Smith, A. et al, Therm. Sci. Eng., 7-5
(1999),10-16.

4 COOOOOOODOOODOO00 (1980).

gboobooboboboobMs-woRrRDUODOODO
ooooobobobobooooooobbbboboobooo
ooo
oooooOoooooDoo
http://www.htsj.or.jp/
obooobooboooooobooog

http://htsj.mh.sd.keio.ac.jp/dennetsu_templ-j.html



Vol. 40 2001

No. 164 September

FILGAP

010000000000 000DLDOD02200000DbDO0O0OODOOO

I T T 0 0 000 0 0 0gg o, 00000 doo0 00 0 0 0 M O ITITITTI 1
goboooobooooooboooobooooboIo obooooOoobOooDOoTToTT T 2
goobbooobobooooobooooboboooobobbooobobboooooo

T T T T T T T T T T I T T TITTI T TITIIITI0TT 0 D0000000OOIIITTIT] 4
gooboOobooboooooooobobbooooobobobooooon
COOTITTITTITTITTIITIITITTITTITTTTITTIITTIIII N O 0 0000000000@) 0 0o 0 0 O OIIIrIrrm s
oobooogoobooboooboobooooooboobooOIIImmo Ooo00o0000DOIITIrIrTTT 6

O0ooooooO OO I I IOTIIIIIdIIIIid dooooooododOITITTm 7
000000000000 bo0o00U0OIdrdrTTTIIrTITITTIo g dooodooo 00O o O s 8
TLOOOOOOOooooooOIIITITITrITITITrITiTT g 00000 TLodOdOddd OIIIIITI1Tio
gooobobbbboboooooogoogooobbbOorrrrmImono oo o000 OIrrrrrrmnm2
0000000000000 00U0OOIIrOITITIITITIrTITiTeo o 000000000 OIrIrriTTrg
000000000000 000000000 OO0 0 0000000 0 O IIITI1T116

gogbObhoooboboooobobooobboooOmrmmmmmg 0ooooobb00OOIIrIrrTrreo
gobobooobobooobobooobbOomImno OoobObObO000oo00oobODb0O00OIrIrrTTITrTe:

OO0000ooOo00o0O00 OO IO 0000001110 0 00 oo 0dgdoOrdrTTITTTe2
000000000000000O OO0 D 000000000000 O COOIIIIIIPs
000 LBy0 0000000000 IIDO0 000000000 0000000000 OII0III124
0000000000000 00 (MME)IIIIIIIIIIIIINDO0 0000000 0(0)0 COIIIIIDR5
00000000000000000000000 0000000000000000 0 O0000000IIIR7
gooo0o0o0o0ooobobooodTTammmTTmTmT T 0 0o0obooodooodo oo OdrrdIdIITee
0000000000000 0000IIIIOIIIIINNO0 000000000 sl
0000000000 O T T T T T T LTI T (3 00000000 OIIIII1133

o000 obooboboo0o —bobob00b00— O d 0O000DbO000000OrIrITTTs4
In memory of my respectable friend, Professor Shu Hasegawa

LTI T T T T T I IITTITTITTTTTTTITT Wen-Jei YANGO University of Michigan [ITTTTTTTB6
0000o0ooodonoOooo OO O I I T T TIOIITII0I T 0 000000 oQOIITTTray

goboboob O0i1ocobooboo0ooboobooooobooOoOmmmmmoo bobO00b00000 OTITrrrrs 38



COT T T T T T T T T T TTT1139

gooood oOoboobuooobod0 O0o0U000 00O I T I I T T I T T I T Tl
goodono 0O000b0dob0ooo0o0oob00OdO OO I I I T I I T T T I T T T TTTTTT2
000000 O0o0oobooobooobooboOoOn OO I I T T T T T T T T T T I TTTT TS
U30bddouoboboobuon O I I T T I T T T T T T LI T T LT LTI T I I T T I T T A4
0o0doooooboooooog 20010000 O T T TII T TITTITCITTIITTITTTITTTTTITTTTTTT TS
0000000000000 oooooooobooooooooo

0000000000000 oo0DO0 O T I T T T T T T T T T T T T T T T T T T T T T T I T TITTT1Ue
The 13th INTERNATIONAL SYMPOSIUM on TRANSPORT PHENOMENA (ISTP-13)[ITIITTTTTITITTTTTIITITTHY
O00o0oo0ooooO O I T T T T T T T T T T T T T T T T T T T T TI T TITTT TS
00000000 OO T T T T T T T T T T T T T T T T I T ITTITTTT 49
gdodboooodooooboUod OO I T I T T T T T T T T T T T T T T T T T T T I T T T I T TTTTT60
0o0doooooooooooobooobooon OO I T T T T T T T T T T T T T T T I T TTTTTRL

ooooooooooooo
® http://www.htsj.or.jp/
0oooooooooogoooon

® htsj@asahi-net.email.ne.jp
oooo00ooooDOoooooOoooon



Journal of The Heat Transfer Socie ty of Japan
Vol.40, No.164, September, 2001

CONTENTS

< Thermal Engineering Seminar, Kansai Branch, FILGAP, 2001>
Innovation of Energy System by Collaborated R&D Activities of University and Industry in 21" Century,
Thermal Engineering Seminar, Kansai Branch, FILGAP, 2001

Tatsuo KANKI (Himeji Inst.Tech.) and Kenichiro TAKEISHI (Mitsubishi Heavy Ind.Ltd.)- - -+ -+« - - 1
The Development of Residential Co-generation and its Prospect

Yoshitaka KAYAHARA (Osaka Gas Co.,LTD) <+« + - n v s veme e nen e 2
The Research Project on “Micro Gas Turbine/ Solid Oxide Fuel Cell Hybrid Cycle for Distributed Energy System”

Hideo YOSHIDA (Kyoto University) « « =« ««««« st veeeme et 4
Development of Gas-Engine for Micro Co-generation

TOhru NAKAZONO (Yanmer Diesel) ................................................. 5
Status of the PEFC Cogeneration System for Residential Use

Osamu TAJIMA (Sanyo electric Co.,Ltd): = -+« v v v v e 6
Present and Future Prospects of Photovoltaics

HirOShi TANIGUCHI (SHARP CO,LTD) .............................................. 7
Portable fuel cell generator and Our company’s approach

Hitoshi KUDO (Matsushita Electric Works,Ltd.) =+« ==« = o v ne et 8
TLO Practical Application of New Enterprise Revitalization

Takuji NAKAMURA (Kansai Technology Licensing Organization Co., Ltd.) = === == - -+ - v oeee v 10
R & D on Distributed Power Generation from Wastes Utilizing High Temperature Heat Exchange Technology

Kunio YOSHIKAWA (Tokyo Institute of Technology) « ««««« v v oo ovorreeeeeee e e 12
Energy paradigm shift with venture business

Yukio HISHINUMA (Hokkaido University) « « = =+« « oo v v vveeeee 14
Research and Development Review of Absorption and Adsorption Refrigerator for Air Conditioning

Hideo INABA (Graduate School of Okayama Univ.): « = === o s v v vvoeeeeee e e 16
Absorption chiller heater drove by exhaust gases from micro gas turbine engine

Masatoshi KATAYAMA (TAKUMA CO ’LTD) ....................................... 20
Development of Large Capacity Absorption Chiller

Makoto FUITWARA (Mitsubishi Heavey Industries,Ltd) - - - - - v coeeem oo e e 21
Development of Ammonia Absorption Refrigerator

Suguru FUJITA (Hitachi ZOSEn) « -« =+ v s s v ot om oo 22
Energy Conservation for Absorption Chiller and Heater

Susumu SHINOHARA(Kawasaki Thermal Engineering Co., Ltd.) = ==+« v v oo oo eeeeeeee e 23
Work on new LiBr/water system

Jun KURODA (Yazaki Corporation Air Conditioning R & D Division) « ««««« v v v v vvemeeeeeee e 24
New clean fuel Dimethyl Ether(DME)

Yotaro OHNO (NKK COrporation)« « =« =« =« o« x v em ettt 25

From Fossil Methanol towards Renewable Methanol
Hirosi SANO(Lab.Office of Global Energy System) =« « « «« oo v omveeeeeeee e 27



Liquefied Fuel Production from Biomass

Masayasu SAKAI (Nagasaki Institute of Applied Science): - -+« === o v vmmmr e 29
Prospect of Hydrogen Utilization Technologies
Ken OKAZAKI (Tokyo Institute Of Technology) ........................................ 31

<Memorial Tribute>

Numerical Heat Transfer

Kenji FUKUDA (Kyushu University) =« « -+« « e terne et 33
Moum the Loss of Professor Shu Hasegawa

Ryozo ECHIGO (Shibaura Institute of Technology) - - -« - o v v vrrremm e 34
In me mory of my respectable friend, Professor Shu Hasegawa

Wen-Jei YANGO University of Michigan[l -« + « « «« oo v e 36
A farewell Address to Prof. Shu Hasegawa

Akihiko SHIMIZU (Kyushu University) « =« « = =+« sttt 37

<Student Best Presentation Awards>

On Selection of the Student Best Presentation Awards in 38th National Heat Transfer Symposium
Masaru ISHIZUKA (Toyama Prefectural University: « =« =« c v v v mmeeeee e 38

<Calendars - - - - - - o e 39

< ANNOUNCEIM IS - - - -t ot et e 41



O0000D0OD0OFILGAP

ool0000000000O0O0O0O0OO2l 0000000000000

Innovation of Energy System by Collaborated R&D Activities of University and Industry
in 21" Century, Thermal Engineering Seminar, Kansai Branch, FILGAP, 2001

oooOdOxo0oooonO),, booo0o==gooooooomm
Tatsuo KANKI (Himeji Inst.Tech.) and Kenichiro TAKEISHI (Mitsubishi Heavy Ind.Ltd.)

000000000000000000000000
0000000000000000000000000
0000000000000000 198 000000
D0000000MOMO0000 199400 FILGAP
0000000000000000000000000
0000000000000000000000000
001990 §0000000000000000000
0000000000000000000000000
OOOFILGAPOO0DO000 120000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0 1400FILGAPO0O00000D000D000O0000O
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000 000000007
“ 0000000000000 000000000
0000000000000000000000000
0000000000000000000000000
0000000MO000 8030300000000
0000 1060000000 2500 460000 3500
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
00000000000000000 510 ton( *97 0
0)0DOODO0O00 330 on 00000000000
00000000000 3140 n000000000
000 850tn000000000000000000
0000000000000000000000000
00000000 280ppm00 360ppmO 000000
000 o¢€CcO0000000000000000000
0 13300 ton0 000 5160 0 tond 00000 1020 O
tonM 000 22000000000000000 45,150,
53, 740000000000000000000000
0000000000000000000000000
000000000000000000000000

goooobooooooooooboooooooon
odooooooooooooooobobbobboon
gogooobobobboodoooooooobooobd
dooooooooooooooobooooooon
tdoooooooooooooooobooooooon
odooooooooooooooobobbobboon
oo0O 20025% O0O0O0OO00O0O0OOOOO0O0OO0OO
ddoooooooooooooo
gobbobooooboboboooooooooooon
ooooooooboobobooooooooooooon
dddodoooooooooooooooooooo
360380 ha DJO0DOOOODO 40005000 tonODO OO
Oooooobobbooobobboo 100 nabO0ogoon
Uoooobooooogoonisod200ten0 OO0
dddddoooooooooooooooooooo
oobO00ooboDboboO0ogoos,0000 ton00O00OO
gobboootboooooooooooooooooon
gobbOooboooooooooooooooogo
00o0ooooooooboboboo0 pMEDDDODODO
O0O000o0000000DME OD000000000
Udd LN UOOOoooooooooooooooo
good
goooooooboboboooooooooooon
odoooooooopoooooboobooboboboboboo
gogooobobobobboodoooooooobooobd
gooooooooboboooooooooooon
tdoooooooooooooooooooooon
oooooooooooooo* oo obboboboo
odoooooooooooooboobboboboboboono
uooooooooobobooobbobioOnD FILIGAP
tdoooooooooooooooooooooon
dddddooooooooooooooooooo
odoooooooooooooboobbobobobobooo
vddddddddooooooooooobobooboobooboo
dooooooooooooooobooooooon
dooooooooopooobbobobbobobobon

*0 12,3000000000000=00 1300 FILGAPU OO

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

oodoobbbbuoogoooobbbogaaa

The Development of Residential Co-generation and its Prospect

00 00O00o0OooO ooood
Yoshitaka KAYAHARA (Osaka Gas Co.,LTD)

1. 0000

oooboooo0oooboooooobooo
gobooobooboboooboboooboooobo
ooboboboooboboooobobooobobooo
gobgodgboooobobboboooogooaobd
gooogood 2002 000000000 02005
goboboooboobobooobooboboon
gooboooboobod

2. J000D00O0OGEODOODOODODOODbOO

2.100000000000000GEO OO
uboobooobooboobooboboan
gbobooobooboboobobooboobooooo
ooboboooboboobobon
Ggeuoooooooooooon

O 0DD00ODb2100000085000000

O 0DO0Oooboboooo soo

ooobboooo soooobboooooobo
gbooboooooooooboooobooooo
goboobooobooooooo

U bboobobooobod
ubobooobobodoobooobogeodanon
gobobooobobboooobobooooobooboa
uoboboooooboooobood ot
gogobooobooooobooobooboooooobog
oooodooooooasetiiibboonoooon
gooboooobooooboon
2200000000000

GEUO likwO OOOooooODoOomooooooo
goobobooooooobbobooboooooo
oooobooboboooboboboboooooo
oooobobooooooo

2.3 6GE00DO0DODOODODODOOD
GgeObooooooboooooboooooo
gobobooobobooooboboooon
uoboboooboboooobooonb 2030
gboodgosbi00b0ooooooogn
ggooboobooogooboooooooboobooan
gobooobooobooobooboobooobaooboo
goboboooobboooobbooooboboo

oo 20010 90

01 GeEOOOO @O0OLevOon)
ooon 1.0kw
oooo 210
oooo 1@ 3W200/100V 60(50)Hz
oooo oooo
oooo oooo
oooogo 640
oooogo 750 800
00 0mmd 400x600x900

gooboboboooooboobooooobobooo
gobobooobobbooooboboooboooogon
gooobon
2.40000000

gbobooobobooobooboooooooon
obcedlobobObOoooobbooooobboon
oobooooboog

goobooboo0ooobooboooooobobooo
oobo0obooooboobbooo2b000000
ooboobobooboboobboooooobobooo
ooboboooz20000000000000D00
goood

3. 00b0o0o0oobooooboooooooon

3.100000000

ogod:02 PEFCOOO
gboobuoobooboboboobobooboon
gbooobooobooboobooboooboaoonoo
goboboooobobooobobooobobGgeEOO
uoboooboooooooobooooooboboon
oobooobobooobbooobobboooboDo
ooopoooboooo

0 bDO0oobobooooboboooboobo

0 DOooobobooobobooooog
ooooooobooobbg sooboooo
oooboooboboooboboooon

U goooooooo

gboobooboobobboobooboobonn



O0000D0OD0OFILGAP

02 PEFCOD (@O0 LHVODO)

oooo 0.5kW 1.0kW
oooo 50/1000] 30/50/75/100C]
oooo 350 350
0oooo 1 3W200/100V  60(50)Hz
oooo oooo

oooo 0o
oooooo 300 350
Doooono 600 700
3.200000

oooooooobooooooobOoOoooo
gbgdocouubbbooooboboooobobod
goooobooboobooboboooobab
gobooboboooooooboboooooobon
gooooobooboooboooobooboobooooo
gbOgdqzooDOOODODOOOODOOOODODOO
gboooboobooooboobooooboooo
goooooOooooooboboooooooon
goboo0obOboo0ooooobobooooboboo
goooooOoooooobobooooooobon
ooboooboooog
3.300b00ooOooo

oooooooboboboobbbbbbobooboo
oobobooobooobooboboboobooo
ggboboooobooboooobboooooobobod
gobooaoo

gobobobbooooobomuoooommooboobon
gboobooboboooboboooboooobanb
goobobooobooobooboooboobooboo
gogooboboooooooboooooboooon
gobobooobooobooboobooobooboo
gooboboooooobobboooooobooo

gboobuoobooboboboobbooboon
oboooboooboobooboboobooboaooo
oobooobobooboboooboooo400
gobboooboboooboobooo
ooboo0oboboooboooooooooon
ooobooooboboooboboooooobon
oobooobooogd
3.40000

PEFC UUOOO0OO0OO0ODOOOOOOOOOO0O0
oobooooboooboobooomooobgoon
gobbooobobooobboodibNEXT210
gobobooboboboooboboooooooboobooa
gboboobobooobobooobooobooobooo
ubooboobooooooono osobboobonod
ogoooboooooooobboooooooon
ooo
gboboooboooboobooboobooDbo

4. 0000

GedoobObOOoOoOobobooobobooooo
oooooooboobooboboboboooboo
ooobooboboooboboooon

PEFCOO0O0O0OO0DOO0ODODOOOODODO
oboboobooooboooobobooooboo
gbobooboboboooobobooooobobooa
gboooboooboobooboboooboaoboo
gooobobobooooooobboooooooon
goooooboood

goooodgboco2ioonooonoooooon
goooboboooooboboobooboooobooboo
ooboobooboooobboooobobboo
ooooObooooooon

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guodoobbbbogoggoooobbugooooon

googooooouoo
The Research Project on “Micro Gas Turbine / Solid Oxide Fuel Cell Hybrid Cycle
for Distributed Energy System”

00 OoooDoooooo
Hideo YOSHIDA (Kyoto University)

1. 0000

000000000000 O0DODOdAOCore
Research for Evolutional Science and TechnologyO
o000o0ooooooooooooooooooon
O0pDo0Dooooooooooooooooon
oooo0oooooooooooooooooon
0000000 110000 5000000000
O00oo0o0oDoDooooooooooooooon
0000000 000oo0oooooooo kwoo
oo00oooDoO0o0oO0oO0oo0oooooDoooog
O0o00ooooooooooooooogd

2. 0000

2.1000000
uboboobooboooboooboobooboonn
oobooboobooboooil10ob0bo0o0oooo
ooobobboooooobobooobboooobo
goboboooobbooobobooobooboooooo
goboboooboboooobobooooboo

U1 00ooggoon

gooo oooo
gpoo
gooboobooboobo oooogo
gogoo goboOooobooog oooo
oog gooo0ooOoooooooooo
oood
gooooooooad oooono
goooggooogd
gooo gooogoo oooog
gog gooood
goood goood oooog
goooo Jooooooonoogoo
oooo goooa oooo
gog goooggoon
gooo gooooooooo oooo
gooog

oo 20010 90

2.20000
obooboobosgonoooooboon

ioooboooobooaooboan

2000000000000Db0000

3n0booobooooo

A00000000oO0b0o0ooboobooan

sigooboobooooooobooo

eUD0dooooooobobooooooo
goo

T0ooobobobooooon

g0 ooOouoooOooo(sorc)yboooono

olgoooobObbOOogoLcA0ooon

00000 1?6000 kwOOoOoODOoOoOO
ooboboooooobobboooooobobobooo
o000 00o00obOobOobOobDoobDOobOobOon
gbobooobobooobobooobobooooo
gbobodobbuooboooobobooooobobo
goobbooooooobobooooooo

ooobooooboboooobbooobboon
gbobooobobooobobooobobooaoooo
gobooboooboooooboboooboonDo
gboooobrobboooboooboboaooaoo
gooboooooobobooog

obos8sbopoboooooboboooobbooon
gbobooobobooobobooobobooaoooo
gboboo0obobooobobooobboooboo
gobobooboobooobooooboobd
gobobbooooooosorcoonooooooan

oboo0o0ObObOO0OO000ooobObObbOOOoooo
Oo0ooooDobobOoooooboOooDbOobLcAd
gbobooobobooobobooobobooooo
gobobooooooboboogood



O0000D0OD0OFILGAP

gobbobbogoouobbobbuoooooboobobouoood

Development of Gas-Engine for Micro Co-generation

00 oOoooOoOoOo. 0ooO@H)yooooo
Tohru NAKAZONO (Yanmer Diesel)

1. 0000

UobOobooobOoboooboOooogn copedd
goobooooboboooobooooboogoo
gboooooooooboobbboooooooo
goooboboooooobobbooooodco,0d
goboboooooootlookw DOOOOOODO
goobobooooobboooobobobobonbo
o0w 00o0o0o0oooooooooooooo
gogooobbooooobboooao

2. 0000o00O0OO0O0OOCOOOOOOOODO0OO
21000000

oooboooo0oooboooooobooo
gboboooooobooboooooobooo
ggooboobooooooboooooobobood
YCP10V

ooog W 98
gog Hz 50/60
og oo
ooog \ 100/200
o0gg - gogooooo
ooog - oooooogo
ooog 0 HV) 815
gogg 0 [LHV) 215
o0oag 0 1LHV) 57
oooo oood 1660
gog 1460
goooo 730
oo ooog 880
gog ooodo 60

6000
ooooooo

U000 s50Hz60HzOODOOOOOMmMOOQOO
gobooooboboooobooooboooo
gobodboboooboooboobbooboa

gobobooobobbooobbooobooboan

gobbooooboboooobooooobooooo
0000000 dsoHzOOOOODO 1500min-1
oboo0002200min-10000000000000O
gboood
ubhoobooobooboobooboboaon
gobooboooobboooboobbooboo

ooooobobooooooo
22000000000

ggobobooogoobooooooboobooa

uoboooboooooobooboboboooooon
oobooboboooboobobooboboooboo
oooooooooobobooooooboO oot
wooooo 2000000 300e6,00000000
gobooooooooboboooooon 8,0000d
goo0O03o00000000000000

NOx D0oooooooboboboooonbooo
Ubd NoxUuuouoobooOobobobooooooooo
gobooboobooobooboboobooboooboo
oboooobobooobobooobobibog NoxOd
ooboboooboboooboboooon

gobbooobgooobobbooooooobo

0000000000000000000 NOx O
[ . ooooooao
-0ooh ooooooo

= ooooooao

¥ 4
7V oooo ooooooao
7
77 ooooooao
d ooooooao
0oo

NOx 020%dry)

ooooooNobOOoooooono
3. 000onDg
gboobuobobooboboboobbooboon
gobboooobobooooboboboodabd
goooboo
(OHoOOOO0O0O NOOOOOOQOOOOOODODOO
gogooboooooooooo
@O0o000oo0ooooooooooogooo
gobobooobooboobooobooobooaooo
uoboobobooboboobooooooboobooo
gooooo
@B oooboooo0ooobooboOooooDboo
oooobbooooooo
400000 00D0o0oDOooDbDOoD 100w O
gbooooooobooooobooboboooon
gbboooobboouoooooooobn
gobooobgano
G)yoboooboooboobooboobobooboon
gobobooobbooobobooobooboa

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

doddodotdotdotdodooouooooooood
Status of the PEFC Cogeneration System for Residential Use

o0 OoOoooobono
Osamu TAJIMA (Sanyo electric Co.,Ltd)

1. 00400

boobooboobooboboooboooa

goooooooooobooobooboobooboboboon

gboboobooboooooooooooooooon
gobooboboooboooboobbooboa
goboobooooboooboobbooobooo

goboooooooboooboooboooboo

000000000000 19980000000
00000000000000000000000
00000000000000000000/(1]0
1999 000000000130000000000
00000000D000D000D00000000
00000RID0O00020000 120000000
0000000000000000000000
00000000000000000000000
0000000000000 (3040
0000000000000000000000
00000000000000000000000
00000000000000000000000
00oooo

200000000000D0DOO

000000000000000000000
00000000000000000000000
00000000000000000000000
000MO00000000000000000
00 000000000000 970mm(0)0
900mm(0 )0 420mm(0)0 00000000000
00000000000000000000000
00000000000000 7007500000
000000000000 8700000

0000000000000 35000000
0000300000000 400000000
00 1000000000

oo 20010 90

ooooboooooooboooooooboo
oooo

gboboboooo ooobobobo
oobooooooboboo Ooboooo

30000

gogoboboooobobooooboooobd
ooboobOooobooboboobboooDboo
oboooo0oobooooboooooobooooooo
gobooboboooboobobooboboooboo
ooboobooboooboobobooboboooboo
oboobooboboooooboobobbo

oooo

[(Ipoooob0obgooooooo,ooooon
[0,65(1999),107-1140

[2] Shindo,K.et al.,2000 Fuel Cell Seminar Abstracts,
(2000) 492-4950 .

By ooooobO0oooooboogoboobooog
O0DO00D00oDOoooDooooo, 802001
92-9500

4 000000000000 820011710



O0000D0OD0OFILGAP

goooooood

Present and Future Prospects of Photovoltaics

ugb oOoOo0Oo0o0ob0o0000d
Hiroshi TANIGUCHI (SHARP CORPORATION)

1. 0000
Ooooo 194 00000000000000
ggooooooooobooboobooboobooboobobooo
gobboooobbooooboogooobooogoo
goooooboobbbbbobbbboboboboooo
ddooooooooooooooobobboon

2000000
ubobooboobobooooobobooooooo
gobOboooooboboooobobooooobooog
goooopNODOODOODOOOOODOOOOODO
gobodgbboooboooboobbooboa
gogooboooooobooboioboobo

01
ubobooboooboooooboooooon
goboobobooobooobooboboooboo
gboboboooboooboobooboobaboo
gbooooooboobooooooooooobooo

gbooobooboobooooon

soooon

uoboboooobobooboboooooooon
gooboboooooboboooobbobobon
ggbboooobooboobooboobooda
goboboooooboboooobobooooobooog
goboobooooboooboobbooboo
gobboooobboooboooobooogo
gooono

350
—-00

—A-00
300 -0p
=~[0ooooo
250 e 818]

ooo
287.65MW_|

/
=

]
0
a]
0 153.2 gooo
0
]
0

150 1258 128.60MW
886 / 860 |

790

0 579 601 o9
465 993 19 €0

20,0 0 O [0 6066MW
1

+ 205000 00 2342vW
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 o

ooooooews

02 0000000000

40000000000
gzbgboogboooboobooboobod
goboboooooobooooobobooooogo
oooooobobooooboboooobbooon
gobbooobboobuoobooboabooa
gobobooooobooooboboooon

U3 bogbobooobooboobobooooba
gboOz2o010000000 4820 kWJ 19990 20.5
OkwhDOoooooooobobboooooooo
oooboooobooobobooon

goono
(Moooooodold 200000000000

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guooobobboooooooon

Portable fuel cell generator and Our company s approach

o0 oOoboboobboood
Hitoshi KUDO (Matsushita Electric Works,Ltd.)

1. 0000 ooobOoboOobOobopeFrcOOO0O0O 20000
0o0obooOOoO0Oooboooooooooa 00DOO000O0O00obOOo0DobOoOoooooooad
doooddooooooooboooooooooad ooooooood
od0o0Do000ooDoOooooooooooooo 02 PEFCOODO
oo00oooooooo PEFCO OO ooon
19970 RUODOOOOODOODOOOOOOOO oooooono ooono
goodopoboooono coogoooo oooooono oooooooonon
Oo0oooooO20100000 19900000000 ooooooon ooooooo
0600000000000 DODOOO0OOooOon
odooDo0oooooooooooooooo oooooo goooooood
0000000000 oDO0oOooooooon O0o00on
00000000000000000000000 oooooooo nogoodd
odooDo0oooooooooooooooo
oooooo

22000000000
gooboooo0ooobooooogoobobooo
gboooobobobbooboobooboooa
ubobooboobooobooboboobobooooboo
oooboooooboboooobobooo1b0 2
gooooooobooobooboobbobooboobooboooo

2.0000000000D0OO

2.100
vgbbooooboooobooooooooo
goboobooboooboooboobobooobooao
gobobooooboobooboobooooboo =
gbobooboobooboooooooooooooon 1,
uoboobdo pmMmrcOODOOOOOOOOOO
oo0bo0oo0obo0o0o0bO0o0o0obOoOonoD PEFCO
oobooooboooobobogoo 203000000 1
goboooobooan

o1 0gogo

oooo 0 O
5 00w 0ooooooo0oo 4
0000000000

ooooo

100W O
000/[00000@000000)

50kW O 000000000000 !
0000000000000 00000000 D01 bobobboood

PEFCOOO0O0O0O0O0OODOOOO0OO000O0OODOO

oo 20010 90 -8-



O0000D0OD0OFILGAP

ugb2 ooOOO0OO00o4aan

2.30000
goobooboooooboooooooboobooao
gobooooooboobooon

03 0gdoooogon

U4 0000000

0O O 0000000000000
oooooo 000000 (PEFC)
D000 O O
0000 @s50) DCI2V.250W

0O 0 Doooooooo

000 Doooooo

0DooQ 75kg

0000 685Wx 375Dx 460H

0Dooo 0De00/0000000
0Do@o) 58dB(A)/m
0000 es0) 30000

oooooooooogobobooooobooon
goboobooboooboooboobobooobooa
gobooboboooboooboobbooboo
obobooooooboobgooon

2.400000000
oooooooooobbOobooooooDbo

ugbd 40000000 DbOO0OOOOODDOOn

gobobOooobboo0ooooooooooon
goooooooooboooooboDbODbODbDObOOboOo
gobooboboooboooboobbooboa
goboobooooboooboobobooobooo
gbooboobooboooooooooooooooon
gobooboboooboooboobbooboa
goooooobooon

ggood O t

0 O 0oo0o0ooo@oooo)yonog
U t goooggoog

0o o gooooooooo

oooo
o oad goooooooggad
goog oo0oo0o0oo0ooonD@ooon)
gooon goooggooog
ggogd gooboobogooHipogoogn
3.00000

3.100000

0000000000000000D000000
00000000000000000000000
0000000000000000000000
3.2000000000000
0000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000 0000000000
00000000000000000000000
000000000000 30000000000
000000000000 0000000000
ACOODD xkWODDO0OO0O0OO0OO0O@)000000
0000000

o033 gooooooobogooboooboon

Jour. HTSJ, Vol. 40, No. 164




O0000D0OD0OFILGAP

TLOOoOoDOoOoooOoooono
TLO Practical Application of New Enterprise Revitalization

o doobobTcobooon

Takuji NAKAMURA (Kansai Technology Licensing Organization Co., Ltd.)

1. 0000

gobooboobooboobooboon
goooooooobooooooboooboboon
oooooooo

goobooboboooobobuoobooo
goooooboooooooboooboooogoa
oooobobooooooees b guooooon
godbobooboooobobooouoobon
goodbooooooooboboooooobon
000 TLOUO Technology Licensing Organizationd 0
gbodoobooooooobdogdb2oe01 0 600
021 0000oooooooooooooon
TLoOO OO ooO 1ooooad

2. DOoTocOOOOOO

Ul Touoboooooooooboboooboo
ooodo Tcoboobodreesd 1obooono
1200000000000

oooooboooooooboooooobooon
ugbooood Tcooboboooooobbooooon
gooon

ooobooobobooobobooonb 3800
ugbg 4 0b00boboob2o0oooon
goboboooobbooobobbooooobbo
ooobooooobooobobgoalobonononom

ggoobobooooobboobooooooon
gooooboorTLo ooooooooooon
gooo0ooooTLo OOO0OO0oO0ooOobOO0Ooooo
gobodgbboooboooboobboobood
gooooTLo bDoOoooooooOoOoOoooOn
gobooboboooboooboobobooboo
gobbooobbbooooooooooooon
goboobooboooboooboobboooboa
gooooobobobbboboooooodTLo OO
gobboooooooobobobbbooouoouoon

oo 20010 90

-10-

goboooooobooooooboboooooboboon
ooooooodbooTo0OOoOoOoOoOn
oboooodoooobgassbooooebaonban
oomooooooile0doneoooon
oboobooboobobobobobobooo
gbobooboboooboobbooboboooboo
giiyoboboooooooooo
ooobboooooobobobooooono g O
gbobobooboobo1oooboboooobooon
dodoooouooooodTrco 0oooooo
oobobooooobobooobogbsob0OOOO
gboboobboooboobboobobooobod
gogoooooo
ooboooobboooboboobboooooo
goboboooobobooboobuooboooa
goboboooobobboooobboooooooba
oobooboooobooboboobboooboo
ggoooooooooboboobbobobooboboood

3. TLOODOO

TLouoooboooooboboobooooobooobooo
ooooobooooboobbooobboooon
oboobooboobobobobobobooo
gbobooboboooboobbooboboooboo
ooboboooobobooooboboooon TcoO O
oobooobooobooobooboboooboo
gobobooboboooboboad
ooobboooooboboboogo Tcoboaon
ooooooooboboboobobobbbbobbooo
goboobboooboobboobooobod
gobooooooooooobobooooobobooon
oooo0o0 rcobooboooboooooooo
gbooboobooboobobobooboaboo
oboooooodg rcoboooboobodTcoonOO
oobooboooobooboboobboooDboo
obooooobooboooooooooboooooon



O0000D0OD0OFILGAP

goboogo

4. O0O0O0O0O

goboboooooobbooodaos3boon
TLoo0ooooObooooobobobood TcoOd
goboboooobOboooboboooooboooo
U Tougdggooooobbbbodouogoaon
ggoooooooooboobooobooboobooboobobooo

Ub sgooobobobobooooooooobos
o0 000 0ODO0OODOO0ODOODOODOODO

obooobobogo400000D000000DO0O
gobooobboobboboooooooooon
goooboooooon

TLO ODOOODODODODDOOOOOOO0O0000
gobbooooobobooouoboboooooboooo
g

TLO OD0ODOOO00OO0O
gobobooobooan
gobobooooobobobooooono Tcogn
gooooobobooooooooboooboboooo
ooooo

100o0oooooon

TLO
TLO
4\ - - ; ,

3

-11-

TLO

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guoooobbogooooo
guoooooooon

R & D on Distributed Power Generation from Wastes
Utilizing High Temperature Heat Exchange Technology

00 ooooooo
Kunio YOSHIKAWA (Tokyo Institute of Technology)

1. 0000

o0o00bD0oobOOobOOobOoooooobooon
ooo00ooooo0ooooooooooooon
oooooooodooooooOoooooooon
dooooooooooooooooOOoOOOO
O000O0O0OD0OO0OD0D0OO0DOOO0O STARMEET
U STeam/Air Reforming type Multi-staged Enthalpy
Extraction TechnologyD OO0 00000000000

Scrubber @

' Exhaust gas

Steam

yerator

ﬂ Reformer

]’T 6000 Air
I

Pyrolyzer

01 STAR-MEETOOODOOOOO

2. 0000

O 10 STAR-MEET DO O000OO0O0O0D0OO0OOO
o0obo0obooboooobOo eooDO0OOOOO
gobooobooboooooboobobooooon
ooodoooooo eoodbOO0OOO0O0O0OO
0000000000800 00000D0O0On
goboboooooobboooobobboooagao
ggdoooooooooboobooobooboobooboobobooon
gobooboboooboooboobbooboo
goooooobooboboboooooamboboooon
goboobooboooboooboobboooboa
goobooooobobny oooObOooooooon
gobboooobboooboooobooogo
gogooboooobobbooooooboooon

oo 20010 90

300 , 400 | 300

150
200

ooboobooboooboobobooboobooooboo
obooo0ooooooooooooobooooooon
goodgg3 goooboooboboooooooon
oooooobooooooooobooooogds
ooooooooboboobooobobbbbobboooo
godoooooobooobooboobbobooboobobooog
oooboooboogoon

3. STAR-MEETO O ODODOOODO

STAR-MEET U UOUOODOO0OOOOO00OO0O0O00O0
obOobOooooooboo0Ooo2o0kg4 OOOO
goobobbooooobobbtbooododoooady
uobbomobbobobooooboboooono
2000000000 DODO0000M0o00oOogo
Hnoooobooooooougguougguooogaada
gbobooboooboobooboooboobg
gobooooooooooboboooobbooo
DDEB)1000kcal/Nm3DDDDDDDDDDDDD
gooobooooon

— 10008 Air/Steam
[ ] 00
e i O

?I

Gas sampling (tar)

Thermocouples

__L"_ 00
|- U 160 ! _
! I~
H- i 2
! | |LPebble Bed i
L
[

| l§ 5 :

=]

0SL

ﬁ Pebble bed 1000

6000 Air

g2 0000

Gas sampling (tar) Gas sampling (oot

o3 oogo

gz20300000000ooooboooaon
oboobobooboobooooon0 3ommOd0000
obooobD2mmO00000000OC0O0OOO
gobbooooobooooobboooooboboooo
gboooboooooboooboob3mmOO00n
ooooo0 3oommO0000000DOOO0OOO



O0000D0OD0OFILGAP

gooooooobobooooog/moboooooo
gobooboboooboooboobbooboa
oo
oboobooboobooboobobboon
gobooobooobbdod4oo0ggonon

udooooooooooboobooobooobooboobobooo

ooboooooooboDbDbDbODbObOO0O4000000
gogoooboaouoobbobobooooaoooon
uboooobogoboo 4000000000000

uoboobooboobooobooboobobooobon

0000000000000 D00OO0DN0O0OoOn
0000000000000 000D0DOO00OO
0000000000000 O00000 80000
0000000000000 000D0000000
0000000000 500g/Nd 00000000
0000000000000 OO0ODODODOOOOOO0
000000000000 D0000D0D0O0000O
0000000000000 D0000000D0OD
00000000000000000000000
0 8000kcal/Nm' 00000 DDOO0OODDODOO
0000000000000 000D0DO000O0D
00000010000 2000kcal/Nnt 0 0 000000
000000000000 D0000D0D0OO000O
0000000000000 000D0DO000O0O
ooD0DO00O00ODoDooO

- Hife ol Felewsd Gualbou "Hrl)

® liiie &l Fpearmioe T v Daw
K2 o el [l <8l

CiFETETEEI

L]
L I T &

¥ .

T

R T

) () ol
F aprel Limwe abisr Slacl of B idpeasdenai

04 0DO0O0O0ODOOOODODOOOOO

3

-

4. JO0O0O0O/0000000O0
STARRMEETUOUOOOO00O00O0O0O0D0000
ob0/obo0ooooboooobobbooooooboo
goooooboboobooooooooo/omooo
goboobooooboooboobbooboo
oooooooooodecoOO0O0OD0ODO0O

13-

ooboobooooboobobooboboooboo
gobbooooobobooooboboooooboboooo
Uboobooooooond cr23%U0Nil1dooo
ooobood sioMoUMnOOOOOOOOOOO
goboodooobooooboog/aoaoon
goboboooooboboooboboooboobooa
ooboobooooboobbbOooooooon
ddddodododoonNni OoDOOOOOOOOO
gbobooboboooboobobooboboooboo
oobooboobooobooboboobooboooboo
oboobooooono sm

[DooooNnoooo

ooooooooooooo
ooo0ooo0ooood

o5 ODogoooogooooo

Awo T T T T T T T
xX | ]
W 90 8 °] i
2 80F o
*g L 4
= 701 -
m
3
% 60H® Combustion Gas 60001, 110Nm’/hr
= He 90D, 110Nm’/hri]
< 50 1 N 1 N 1 1 N

80 90 100 110 120

Flow Rate of Air(Nm?/hr)
06 0OOOO

Oe00D00OD0ODODOODO 60000 9000000
gboooboooboobooboboobooboaooboo
ob o inoboooobobooooooonoog
00oooo0oo0ooob0oboboboobOon 1.5%
gboboooog

5. 000
obooooodod i3oodbogooooao
gbooboooboboobobooboooooooooon
ooboboooobobboooobboooboboboboboo
vbooboboooobboooobobooboboobbood
goooobooooon

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guoooobbbodoooooon

Energy paradigm shift with venture business

o0 0OoOboooooon
Yukio HISHINUMA (Hokkaido University)

1. 0000
ooooobOoObOO0OO00ooooooboooDboboo
oooooboooo,ooobooooooboon
goooobooooooobboooooooon
goobooboboooooobobbooobobbooo

gobobooboboooboboooboboboobobobooa

gooooooooooooooo,boogoao
ooboooobooobobooobooobooo
gboboboooboooboobooboobaboo
goboboooboooboobooobooobooboo
oooooboooOo0o0oo0ooOooooooboon
gobodgoboobooboooboooboooaon
goboooobormrp@bOooobooooooooo
oobooooobooobooboobEesconn
gugooobboooobobboooobooobo
gobooobooooooobobooogooooon
goon

2.000000000D0ODOD

210000000000

oooobOOOO0OO00oooooooooDboboo
gobboooobboooooooooooboobon
oo, 0J000o00000o0o0o0oooooooo
ooooobob O0o0o0o0o0o0o0o0oooooooo
go,000000o0b0b000oo,obobobooa
gooobooOoooooobobooooooobon
oboboooooon@moooooboobooo
goboobobooooooobobooooooboon
oboooodooooo.ooooooooood
gooooobooooooooo,ooobobooo
g,gdoboooobobboououuauooaa
dddoooooooooobooooooo,
oo0booo0oooobooooooobooboboboon
gobboooobobooooboooobooban
gogoooboooooooboboooooooon
gooboboboooooooo

i1ggoooboobboooooooooo

oo 20010 90

-14-

L00000000000
2 0000000000000O0
3.00000000000TCESCO)
4. 000000000000DO
5. 00000000000
6 0000000000000
7.0000000
g JOOoOoogOoco20 O
9. 0000 Bs500

00 0000000000
0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000000
00000000000000000000000
0000000000000000000000
00000000000000000000000
0000000000000
2.2000000
000000000000000000000
000 4000000000000 (3)00000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000o0
0 20000000000000000000
000000000000000000000 PP
00000000000000000000000
00000000000000000000
0000000000 20002000kW 0000
0000000000000000000000
00000000000000000000000
0000000000000000000000
00000[4)0



O0000D0OD0OFILGAP

| ADOO

[coooooo] . 20 VOOD OW)
ﬂ_ﬂuu

_ Sa]=]sle]stsla]s

[1[1] ‘l

DDDDDDDD
oooo H DDDDDDDD
0 aep ESCO0 O
oooooo||0ooooo
opoooo (000booboobo
oopoood

00 0Oooooooooooo
gobobooooboooobooooooooboooo
O1wobibiooooooboboboooooooo
gobooboboooooooboboooooobon
gobescoioonooonoooooan

goooboooooboboooooobo
U3000oooooooooboooobooon

-0000000mOoOoog
gooooo
oooooooooo
ooooooo

s00000D0/000
gooooooooo
goooooo
oooo
oooooooooo

oooooooooooo
ggoobooboooooboooooooboobooa
goooobooooooobboooooooon
gobobooobooobooboboboobooboo
gobobooooboobobooobooboboon
gboooboboooobobooooonpR)o
ooobooo0oooboooooobooo
gogoobboooooboboooon

mobooooobooooooooooo
oooooooboooooboo
Moooog
goboooooooo
gboooooooooo
Mmoooooooooooo
ooooooooboooooboo

mooooo@moooboooobooooo
oMmooooobooogo

00 0O0O0O000ooO0oOoooOoooooooo
obobooobooooboboooboomon
gbooobbooobobooooboooooobooboo

ooobooooooooobboooooooobn
gbooobooooo.coboobodobd, LNG
gobodoonNeo ODODOOOOODODOOOOO
oooboooOooooooboooooooon
gb.ooobodobobaobobodobd ESCo
(Energy Service Company)d O 0 00 00O O [5]0

|ESCO(Energy Service Company)[] [J |

0000000
00000000000000
DDD[DDI

Oooooooooo
Iminininininininl
0000000000

0opoooooooog

mininininininl

goooooodoooooon

O0000nnn
poooooooooono)og f—
0

05 ESCOOO
gscouddpobooooobobooooobooon
gboooooobobobobobooooooooobooo
ggooooooooooboooogoooon
oobobooobbooobobboooboboogoo
gobbooobbooobboooboo

gooon

ggobobobooguoobooboooobbooo
ddddooooooooooooo . boooo
obooooboooboboooobobooooobobooon
ggoobobboooooobboooogooob
gbobobooobobboooboobooooboobooo
oogoooooooooobboooooooobn
ggoobobboooooobboooogooob
gboboobooobobooobobooooobooboa
ooobobooooobobobbooooobobobbono
oooboooooooobboooooooboo
goboooooood

oooo
moooooooobooO0ooo0o0on,sesss
020010 2-21
21 0000000,40,161(2001)2-3
ploooo@)exooooooooo@o s0)
[4] http://www.hkd.meti.go.jp
[5] 00000000000 0000O(2001.2.14)

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guoooobbbogoooooooobobd

Research and Development Review of Absorption and
Adsorption Refrigerator for Air Conditioning

o0 0OobOOooobo0og
Hideo INABA (Graduate School of Okayama Univ.)

1. 0000
2100 0000000DO0000Db00b0DbOo
gogoooobobboooooooboobobooog
goooboObobbooooooobobobboog
ggooobobobbbboooooooooadg
gogoooobboooooooboobobobooog
goooobobbooooooobobobbooog
gogoooobobboooooooboobobooog
goooboObobbooooooobobobboog
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog
goooobobbooooooobobobbooog
gogoooobobboooooooboobobooog
goooboObobbooooooobobobboog
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog
goobooobobooobobobbboboooogg
gogoooobobboooooooboobobooog
goooboObobbooooooobobobboog
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog
gooobobobobbooooooobobobbooog
gogoooobobboooooooboboboboood
goooboObobbooooooobobobboog
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog
gooobobobobOooooooobobobbooo
ggoooobobboooooooboboboboood
gbooobooOooooooobobobbbonooo
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog
gooobobobobOooooooobobobbooo
ggoooobobboooooooboboboboood
goooboObobbooooooobobobboog
ggoobobobbooooooobboboood
gogoooobboooooooboobobobooog

oo 20010 90

-16-

ogoooOobboboooooooboobobboogoo
ooooboooobobbooooooobobooo

2. 0000000000000000
2.1000000000000
000000000000000000000
000000D0000000000000000
00000D0D000000000D0000000
0000000000000000000000
00000D0D0000000000000000
00000D0D000000000D0O000000
000000D0000000000000000
00000D000000000
2.200000000000
00000000000D0000000000
000000000MO00000000000
00000000000000000MO0000
000000MOMmMO00000000000
000/0000000000000000/00
D/000000000000000000000
000000D0000000000O000000
000000D0000000000000(COoP)
0004007 0000000000000000
0000000000000000000000
0000000000000000000000
000000D0D0000000000
(H)WIDDOO0OO00000RO0O0000000
00000D0D000000000D0000000
0000000000000 0000D00000
0000000000000000000000
00000D0D0000000000000000
000000D0000000000000000
00000D0D000000000D0000000
00000000000000D0000/0000
0000000000 1500000000 93kPa
00000D0D000000000D0000000



O0000D0OD0OFILGAP

goodooOoo0opDOooooooooooooo
oboobooomuboobooboobooDbo
goo0ooOooOopoOooooooooooogo
o0o0000o0oO00oooooooooDoooo
OOo00Od 2500000000 s5000Pa000O0O
g0oU0ooOooO0opoOooooooooooooo
oooooooOooooooooooooooo
ooooooo

U0 000000000 (a)GAX(Generator
Absorber Heat Exchange)dl 0D OO0 0O/00000
g0oU0ooOooO0opoOooooooooooooo
oooooooOooooooooooooooo
goo0ooOooOopoOooooooooooogo
o0o0O0o0oO0DO0OooOooooooooogo
oooooooOooooooooooooooo
goodpoooooooooooooooogo
oobooooOocopOOO0OO0OOCOOOOOOO
(b)RA(Regenerative Absorption) O O 000 GAX O
o0o0o0oO0DpDO0ooOoooooooooo
oOooOooooOoooOoooooooooooo
gooUdoUooOopDOooooooooooooo
o0000O0o0oo0obOooboOoborRADOODODO
GAXOOOoOoooo corUd 300000000
o0o0o0o0DpDO0OooOoooooooooo
goobOcopOOODOODOODOOODOODODOO
o0
GUoOOoo0oOOoo0Oo0Db00b0@oOooooo
oooooo/,pooboboooboooooooo
o0oU0O0o0ooO0DO0OooOoooooooooo
gooooOooOooooooooooooooo
gooOopDO0oom@ooDoOoooooooooo
oooOooooooOobOooooooooooo
gooodooOooOopoooooooooooogo
o0oU0O0o0ooO0DO0OooOoooooooooo
gooOcorpO0O0O0DDOOIOOODOODODO
ooooOooooobOO/ooooobooooooo
ooboOo/mooogoooooooboboooo
oooOdoOooOooopoOooooooooooog
oobooodoodOepoooooooan
oooooOooooOooooOooooooo/ao
ooooon0o woOOOOOOOOO0OOO0OO0O0
oooOooooooobOooooooooooo
oOooOdooOooOooOoOoooooooooogo
o0o000o0oDoDO0ooooooooo/ooooo

-17-

00000000D000D00000000 cop
00100180000
40000000000ROIO0O0O0000O0
000000D0000000000000000
00000D0D0000000000000000
0000000000000000000000
00000D0D0000000000000000
000000D0000000000000000
000000D0000000000000000
00000D0D0000000000000000
000000D0000000000000000
000000000000 CoP DOO0ODOOO0
(HO0DODD0D0D0D0D0D0D0000000000000
000000D0000000000000000
00000D0D0000000000000000
00000000 DMO0D00000000000
00000000D0D0000000000000
00000D0D0000000000O000000
000000D0000000000000000
00000D0D0000000000000000
000000D0000000000000000
cor0ODODDD
2.300000000000000000000
oooo
0000000000D0D0000000000
00000000/00000000000/00
00000D0D0000000000000000
00000D0D0000000000O000000
000000D0000000000000000
0D00000D0000000000D000000
000000/000000000000000
000000000coP=1.6000000000
00000D0D0000000000O000000
000000D0000000000000000
00000D0D0000000000000000
00000000000000A0000000
00000D0D0000000000000000
0000000000000copP00O0O0ODOO
000000D0000000000000000
00000D0D0000000000000000
000000D0000000000000000
000000000D0000000000000
00000D0D0000000000000000
000000D0000000000000000

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

gooobobobbooooooobbbboog
ggoobobobboooooooboboboood

gogooboboooooboobobooooboobooboooa

UO000ORI134/E181 0000000 0OO0OO0OO
ggoooboboboooooooboboboboood
gooobobobbooooooobbbboog
oouduooooboobbbooboooooooon
gogoooOobobbooooooobobobbooog
gooboooboboobobobbboboooogo
gbooobobobooboobobobotbd MVR
gooobobobbooooooobbbboog
ggoobobobboooooooboboboood
gogoooOobobbooooooobobobbooog
goooobobobooooooobobobbooo
ooooooooddocordoonoouoood
goooobobobbbooooooon

.000b00o0ooooooooboooD

3.10000000000

gobobbooooboboooooobobooa
goooobobobooooooobobobbooog
oboboooobooooobobooobooooboo
gogoooOobobboooooooboobobobooog
goooboobbooOoooooomoooooo
ggooobobboooooooboboboood
goooobobobooooooobobobbooog
ooooboomooooobooboooogo
gogoooOobobboooooooboobobobooog
goooobobobooooooobobobbooo
ggooobobboooooooboboboood
goooobobobooooooobobobbooog
oooooooooooooboboobooDo
oo
3.20000000000000D0O0

gbobodoboobobbooooooboboboooa
goooobobobooooooobobobbooog
oooooooooooooboboobooDo
gogoooOobobboooooooboobobobooog
goooobobobooooooobobobbooo
ggooobobboooooooboboboood
goooobobobooooooobobobbooog
oboooooooooobooboboobooDbo
goooboobboobooooooomoood od
oeUOODODDOOOMmMDODDOOOOOOOO

oo 20010 90

oooooObbObOoooooobobobbonooo
goboboooobobboooobboooood
ubooooboboooboboobpooan
ooooobbobooooooobobobbboogoo
gogooobbooooooobooboboboogoa
oooooObbObOoooooobobobbbonogoo
ggbobboooobbboodgdcoptogd
gogoooOoboboobooooooobooboboboogoa
ooooobboooooooooobbboogoo
goooooobobbboogsstooogogg
p0ooooooocor=045000000000
@yooooboobobboooooouoooooo
ggooooobobbbooooooooboog
ooooboooooobobboooooobboooo
gogoooboboboooooooboobobboogoa
oooooObbObOoooooobobobbbonogoo
gogooobbobooouooooboboboboogd
goboboooozoo0ooOooo3goocor=
053000000 ODOO0ODOO0OOOD0DOO
gogooobobobooooooobobobboogoa
oooooObbObOoooooobobobbboogoo
ggooobbbooouooooboboboboogda
gogooOoOoboboobooooooobooboboboogoa
goooobbobooooooobobobbboogoo
gboboooooboboboooooobobobooaa
oooooObbObOoooooobobobbboogoo
ggooobbbooouooooboboboboogda
rRrUOOOOOsO000cop=1240000
3.30000b00oobobooooobo
goboboooooboboooooooboooa

oooooObbObOoooooobobobbboogoo
obobo0o0o@mobooobooobooobooo
gogoobooooooobobobooooooboboboooao
goooobbobooooooobobobboogo
gogooobboboooooooboobooboboogoda
oobobooobobbOoooooooooooo
gogooobbboooooooboboboboogd
ogbobbibmnodoodoooooom oo
o@Mmooooooooboobobbboooooo
@uibbObbooooooboobbooooon
oooooObbObOoooooobobobbboogoo
gogooobbboooooooboboboboogd
gogoooObooboobooooooobooboboboogoa
ooooobbobooooooobobobbboogo



O0000D0OD0OFILGAP

gooobobobbooooooobbbboog
ggoobobobboooooooboboboood
gogoooobooobobboboooodgcecord 12 0O
obobooooompUoobOooboooboobo
ggooobobboooooooboboboood
gooobobobbooooooobbobbooo
ggooobbbooooooobboboboood
gooooOobobboooooooboobobobooog
goooobobbooooooobobobbooo
ggooobobboooooooboboboood
gooobobobbooooooobbobbooo
ggooobbbooooooobboboboood
ggoaad
3.400000000000000
gobobbooooboboooooobobooa
gooooobooboboobobbboboboooogo
oobooooooooobooboboobooDo
gooooOobobboooooooboobobobooog
goooobobbooooooobobobbooo
ggooobobboooooooboboboood

-19-

ooobooObbObOoooooobobobboogoo
gogoboobbbooouoooobboboboogd
gogoooOobobobooooooobooboboboogoa
ooooobbooOoooooobobobboogo
obooboobobooooobomooobomo
ooobooObbObOoooooobobobboogoo
gogboboboooooobobboooooboobon
gogoooOobobobooooooobooboboboogoa
ooooobbooOoooooobobobboogo
goboboboooobobooogao

oooo

[1] 000000000000 0104-987(2001)32.

2] 0000000000000000000 M
0000000(1986).

[3] Saha,B.B.etal, 00O O18-1(2001)1.

4] 0000000000000015-1(1998)1.

(5 00000000000000000000
0000000MMO000000(1086).

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guooobbbogoooooobbbogoad

Absorption chiller heater drove by exhaust gases from micro gas turbine engine

ugb oOoOo0o0o0b0o0000d
Masatoshi KATAYAMA(TAKUMA CO .,LTD.)

1. 0000

oobooobooboooboobooooooo
gboboboooboooboobooboobaboo
goboboooboooboobooobooobooboo
gobooboooboooboobooboobooboo
gboboboodoboooboobuooboobaoboo
goooobooooooobobooogooooon
gooboooboboooobobogoon

gogoooobobobobbbooboboooguaad
Uooooo0o000 Capstone 00O 28000000
gooobooOo0ooooobobooooooobon
oboooooobooooooo

gopoooo
ooooboobooboobuoobobobon
gobobooobooobooboooboobaoboo

oooboobOoooboobboooboooobooon

ooooooo0ooooboboboooooobon
gooooooo
goobooboooooobooooooooboobooa
goboooobogon

00 0Ooooooooooooo

0oooo0bul | gpoooOoooOooOoOoDooO
oooo 490 WO 14USRT O

oooo 4980 W

0ooooooo | 120-7.00

0000000 |49.9-55.00

ooooo 140 min

oooooood 32,00 - 37.6

ooooo 250 1/min

ooooo 280 1150

oooono 82000 U (Ny/ O

0o O 1107 OO 1780 O O 1680mm
0 00/000 2023 ton

ooboboooobboooobbooooooo
oooodgooood 2800200000000
goboboooobobooobobooobobobooo

oo 20010 90

20-

oooooo gsbeouOOODbOOOOOOOO
obooooboooobooooboooooo
oo copOoe700760MMODO0O0O0O00O0O0O0OO
ogooboooooooooboooooooon
ooooboooboobooboboboboboooboo
gooobbooooooooboo 150015500
gboooboooboooboobooboooboaooo
oooobooobooboobooboboboooboo
gogooboboboooooooboooooooobn
ooobooobooon

goooan

gbboooboobooboobooboooon
ootz 00NET—0U00000000004
UbooOoooobobbOoOd 49kwl 14USRT [
ooodooooo 48kwoodooooooo
obo0ob0d 6606700 00000O00O0OD0DOO
goboaoobooan

goboboooboboooooboboooooon
oodd4okwOOOoooonogcor3odnm
gooboboooobobooooboboogad
49.0/3.0=163kW 0O 0O0O0ODOOO0O0O0OO0 26kW
Ul63kW=423kW 00000 DOO0DOO0ODOOO
oooo378%»d000

goon

(Moobooobooooboooobg



O0000D0OD0OFILGAP

gbodododooooooooonood
Development of Large Capacity Absorption Chiller

00 Ooooboooboooboooooa
Makoto FUJIWARA (Mitsubishi Heavey Industries, Ltd)

1. 0000
ob0ooo0ooooooooooobobobooo
gobobooobooobobooooboboooo
goboooboobooooooooboboooobooo
oooooooooooooboobooboooo
gooobooooooooboo
uboboboboooooooogn 5000RT
o000 2500RT OO0 MOOOOO0O0O0O0OO
gooooooboooboDbD 10%bobooggd
goooboboOoooooooboboooooooon
gooooboobbbboooomoobbooo
gooobboO0o0ooooboobbbbonooooon
gogboboooooobooooboon

2. 000DO0ODO0OO0
Table-l DO OOOOOOO0OOO0OOOOOOOO
gooobooboooobooboooobooobo
obobooooooboobobooobobobooDo
gbooooiiinooobdobOobd drigadn
goodgosceorT DOOOOOOOODDODODOO

Table-1 Comparison of Specifications

0oooo 00O
0o0o0O 5000RT 2500RTx 2 [J
0ooooo 19500kg/h 21500kg/h
0oooo 3.9Kg/hRT 4.3Kg/hRT
0000 130060 130060
ooooo 320 0 400 320 0 400
oooo 74107 98.1n?
3.000000

gooooocoooobooooobooogoo

goobooooobooobgooooo

(ZWoooboobooooboobooobooo

oopbooooobboooooboobooo

(00000000000
CcFDOOD000000O0ONONOOOOOOO

(3000000000
000000000000000000

21-

Fig.1 Photograph of 5000RT absorption chiller
gooboooobobooboboboboon

000000000000 cPDOOOOOOOO
0000000000000000000000
0D0000000000000000000000
0o0oo00oo0o0oo
4.000
000000000000000000000
000000 10%00000000000000
00000000000000000000000
00000000000000000000000
0000000000000 0000000000
00000000000000000000000
000000000000 0000000000
00000000000000000000000
0000000000000000000000
000000000000 00000000000
0D000000000000000000000
0000000000000000000000
oooo

(1] 000,037000000000000000

00 17(2000)
2] 000,000000 W35 No.2 (1998-3)
3] 000,038000000000000000

0 77 (2001-5)

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

guoooobobbogagd

Development of Ammonia Absorption Refrigerator

o0 oOboooooo
Suguru FUJITA (Hitachi Zosen)

gooo

19970 1200 cop300O00OO0OOOOOOO
goboboooboboooboboobooooobooboo
gobobOoooobOboomoboooooobooboaon
ooooooOo0ooooboboboooooobon
gobobooobooobooboobooobaoboo
goobooobobooooboooon

oooooooboobooboboooboboon
gobobooobooobooboobooobaoboo
goboboooooboboooobboooooooo
goooboboooooooobboooooonnon
ggbooboboooooobobooooooob
ggobobmuooobobobooooobobooooa
gooooobbOoomoboooooobbooo
goboboooboboooobobooobbooaon

ooooooboooooobo
ubooboobooboobooboboab
gbobobooobooobooboobooobaoboo

gobooboooobooboboooboooooon

oi1o00ooboooobobooo
goboboooobobooobbobooogooo
goboboooboboooboboooboboooobooo
gobobooobooobooboboboobooboo
gobooobooooooobobooooooboob
goboboooboooboobooboobooboo
ooooooo0oooobobobooooooobon

¥ oooo
P "

01 00obobooboooobo

oo 20010 90

obooobooobooboobooobooboooo
obobooboooobooobooboooooboo
gobobooooboboooooobooobooooobon
ooooobbooooooooo
goobobooooooboooogobobobooo
gobobooobbboooobboobooogan
oobooobooooooobooooooboboon
ooboobooooooooobobboo

gboooooad

gboboooobooobobboooobboobo
gogobobbbooooooobobboooooooboo
gboooboooboooboobooboooboaooo
oooboboooooooboooon

gboobuoboboobobobobobooboon
gbooobooobooboobooboooboaoo
ogoooooooooobboooooooon
gobbodoboboodobbooooooboboa
gogooboboboooooobo0ooobobooaon
0 boooobooboobooboobooDo

oooooo
U bodboobooboboboooobobooog
ooboboooboboooobbooooboboooo
ooobooo0ooooobboooouooobon
gobooobobooboobobooboboooo
obooobooobooboobooobooboooo
ooobooooboboooboboooboboog

goono
oooobDoO0o0oooooooboobbooog 21
gobooobuooooooboboooobooa

oooooobooooooo

gogno
(muoboo,goobogoobbodg 7400000
00000000 ,No0.994-1(1999),p11-17,18



O0000D0OD0OFILGAP

gooddodododooooon
Energy Conservation for Absorption Chiller and Heater

ub o@oooobobogd)

Susumu SHINOHARA (Kawasaki Thermal Engineering Co., Ltd.)

1. 0000

ooooobOoObOO0OO00ooooooboooDboboo
o000 cobobooogoebnonod
gobooooobooobooboobooobooboo
ooooooOo0ooooboboooooobon
gbobobooobooobooboobooobabo
gooooboooooooboboooooooon
goooboco,0b00b0OO0O0ooOoobooDboonon
gogbbooooobobooooboooooobaon
gooooooboooobooooboDbodi?2oo
ODeO0OO0OO0O0O0O0O coP1.29(1S OO corl.4)d O
ggbobooobbooobboooaon

20000000000 O0bODbObOO

pves DODODOODDMODODO 197200000
gooooodgbg4boaoooooooand)
ooboo0obooboooooobobooooobobooo
ggbooboboooooobobooogooob
gbobooboooboooboobooboobaoboo
gbgo corODOOOOOOODODODDDODOOOO
o0ooobO0oobOoobOO0oobOoocord 0750
ggoooobobobobooooooooaoocor
oghoboooooooo

019680 COPO.75 OOOOOOOO
019790 cCop0.93 OOOOOO
019830 cCorlo7 OOOOOO
019920 cCoPrl.10 2 0000000000

gbobodobooboobbooooooboboboboooa
gboooobooooodmgrenoigonnong
ooboooboobDooobobooooobooo
gooboooooobooooboboooobobooon

/‘k‘v/._
CoP T

\. 4

ooao

goo

goo
©O oo oo kr k-
oON A O ®® O N
© © o o o =
o N A o ® O

"65 "75 "85 "95

01 Ooooooooooo cocOOoOoOoooOon

000000000000O00

00 0 00000000000 O O 0 0000000000 00
00000000000000000000000
0000000000000000000000000

00000000000 0000000000000
0oO0oO00o0oo

0D0O0o0O00oo0oo
0000000O0,00000000000000
ooo.oo,

000000000000 (000000000)0
oooo

0D0000000000000000

3000DbOO0oOoDbOooQiscorPr.s)yonood

oo copl.io0nono@e2b0dnoxobodn
uobOyyooooodoooooooooooo
ooboobooboboooboobboooboox
gobbooboboodobbooooooboboa
oboooo cori2o0000@OOOOOOOO
oooood

Corl.l0 DDOODO((xO0O000D0OODOHODO
coriolgun@bUOoOunOObOOOnO)dOOcor
oobboooboboooboooo

pooooo pooooboo
oooooobobooooooooooooooogon ooooo
oooooobobooooooooooOoobooonoon ooooo
oo00ooo0ooo00o0oooooo oooodo
ooooooooooooooooobooboooo ooooo
oooooooooooooooooo ooooo
oo oooo

23-

A000000000000Wu

goobobooo0oooboobobooogoobobooo
gobodbooboobobooobooboabo
oboboob corr40onobooooobOonOOn
ooooooo0o0oooobbooooooooboo
gogoboobbbooboboobbooboabobo
ggoobooboooooooboooogoooon
ooboooooooo

Jour. HTSJ, Vol. 40, No. 164




O0000D0OD0OFILGAP

OO0 LiB/OODOOOOOO0OOoOO

Work on new LiBr/water system

o0 ODOO0O00ob0ObOO0O oobboooooo

Jun KURODA (Yazaki Corporatioi
Air Conditioning Research & Development Division)

1. 0000

Ooo0O7o0004500000000000
g3ssrRTubonooboooboboooooaooog
goboobooooboobooboboooooo
gooon0 corl2 ODODODOOODOOOODO
goboboooboooboobooboobaoboo
goboboooboboooboboobobobon
oobbooobobooooobobboooboobooo
gooooooo

2. 000
2.10000000
LByOOOO0O00ooooooOoOomooooo
0000000 0DO00O0D0D0OO0 LiBrOOoooOO
ggboobobooooooobooooooob
gogoobboooooobboooooooo
ooboo0obobooooboooobooooo
ggboobobooooooobooooooob
obooboobooogonb LiBrd CaCOOOO
goooooOo0ooooobobooooooobon
gbooooobooboooooboboooooobon
goboboooboboooboboobobo2
obooboobooboobooboboon
goobob@moboboboooboboooobo
gogoboboboooooooon
2.2000000
oooobooboobooboobooboon
gobobooooboboooobobooooooboo

gboboooooooob pg0O0oOoOOODOOO

00000000000000000000000
00000000000000LB0000000
00000000000000000000000
00000000000 FiglDOOOFigD OO0
0000000000000000000000
O0FeOODD00000D0000000000
DoooooOoOooooo

oo 20010 90

= Working Fluid == H:0/LiBr
= Working Fluid B ™" H:0/LiBr Lil LiCl LiNOs
= Working Fluid C

1300

1100 | O\O\O\o\o
900 E=

200 2

500 F

300 - '
248.15 258.15 268.15 278.15 288.15 298.15

Crystallization temperature (K)

Figl Crystallization temperature v.s. Vapor pressure

at 319.65K (Pa)

Vapor pressure

3. 0ogono

gboboooboboooboboooooooobo
oobooobobooobboobooooobooboon
oooobobooooooboobobboooooooo
gooboobobooooooooobooboooboooboon
oobooobobooobboobooooobooboon
ooooboooboobooboobobboooboo
gboobooboobooboboooboaboo
gboooboooboooboobooobooboaoonoo
ooobooobobooooooooboobooboon
ggoobobboooooobboooogooob
ggooobooooooobboooooooon
ooooo

4. 0000

gbooooboobobOoobooobooboon

ooobooobbooobobbooooooobooo
goboooboooooooboooooboobooa
gboboooboboooobboooon

oooo

(1] 000000000000000000000
0000000047 (1991) 67

2] 000000000000 0S56-642(1981) 11.



O0000D0OD0OFILGAP

0000000000000 00(DME)

New clean fuel Dimethyl Ether(DME)

o0 O0o0D0ooooo@mHo
Yotaro OHNO (NKK Corporation)

1. 0000
ooooobOoObOO0OO00ooooooboooDboboo
gbobobooobooobooboobooobaoboo
goboooboobooobooboobooobooo
goboboooboooboobooboobooo
diObpMEOOOOODOOOO
oobOOboMEOOOOOOOOODOOOOOO
DMEOODOOOOODODOOOOODMEODOODOO
gogobooboogoad

2000000

00000000 DMEM M O 0 O OCH;OCH3
gobobooooboboooobbooooboobooo
gobooboooboooboobooboobooboo
gobbooobooobbooobooboooooo
goboobooboooobooboobooaoo
gbooboobo1soob0oooonoo
201 DMEDOODOOODOO

DME 0000025100 000000000¢0
gob0msO00000b00n00oon oeMpadOOO
ooboooooOo0ooooboooobO0oo0onD LpeG
gogoooOobobooooooobobbboooooon
ooooooodoo cegOOO00O0O0O0O0OO
goboboooobobooobbooooobooo
gboboboooboooboobooboobaboo
gooobiegOODOOO0OO0ODDOOODODDOOO
goooobboooooobooboboosog 30
gboboboooboooboobooboobaboo
gooboooooo
DMEOUOUOOODOOOOODODOOOOODOO
gboogoouoopMedOuooodooooodod
oooodOpMEOOLPGUOOOOOOOOO
oobooo0ooboooobobo0ooo0obODbpME OO
gogbbooobobooobobooobobboboo
gobobooooboboooobboooooooboo
goobobobooooooooon

gobobobooooboboooouoobbda

25-

00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
2.2000000000000

DMEOOODODOD 550600000000000
0000000000000000000000
DMEOOOOOOOOO 200000000000
00000000000000000000000
000000000000 DMEOOOOOOOO
00000000000000000000000
0000000000000O0O000DME 000
O0000000ONOx 00000000000
00000000000000000000000
oooo
DMEOOODOOOOODOOOOODOOOO0
000000000NOx 00000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
oo
[EA0DOOOO0OOOOODO0O00000000
000O0DMEOOOOOOOOOOOOOOOO
0000000000000000000000
00 100ppm0 0 0500ppm0 0000000
DMEOODOOOOOOOOOODOOOOO
00000000000000000000000
00000000000000000

0oooooooon
DMEUOOOOODOOOODODOOOOOODOO
oooobooobboobooboobogoo
U coudbnbouoouoobooboouoobooa
gooobooooon
3.1 000000000000 Db0O0n
DMEUODOOUOO 2000000000000

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

000000D0O0OO00o0oooDOoOooooOooooa
3CO+3H: - CH3OCH;+CO2 €))
2CO+4H, - CH30CH3+H20 2)
2 00000MEB@RUO HOcCco ODOOOOO
gboobobooboo@mb b pMmegooonoog
gbobooboboobeuooood
000o0oobOoO00o00oooooOooooooo
gboooooboboonb Hycouddos di1.0 0O
gboooooa) HEy)co=nooooooooooo
@) Hy/co=2)uooooooouooooaooao
0o0o0ooooooooooooooooooog
000000000000 bOO0OO0o0OdOnOOdDME
gooooob coobooouobboboooogo
0000000000000 D0O0H”HyCcOo=10000
goooooooooooo
2CH4+0,+CO2 - 3CO+3H2+H20!
3.2 000000000000
0o0oooooooboooooooooooo
O0o000o0o00o0o0oOooooooooooo
0o0o0DoooDOoO0oDO00oOoOobOoDoOoOoOooon
0o0o0oooboooooooooooooooo
0000000000000 00000ooooan
OO0000s50kg/O0000000 1200000000
Jdoddooooobooooooboooooo
oooooooooooooooooad
0000ooDOo0O00000oDooooooooo
0do0odoooboooooooooobooobooo
doooooooooooooooooooooo
JdddoooooooooOoo0oooooooon
ODMEOOOOOOOOOOOOooooooo
dooooooooooooooobooooooo
000o00ooooObOO0OO0000oO0g eoohr0 000
00o00oooooooooooon
NKK ODO0000000000000@muobo0n
0do00o0o0oOooOOooooooooooooooo
o007 0000 4000000000000
0d0Mmodoooooooooooboooogo
000o0OoOoOoO pMEODODO ssOOOOOODOODO
000o0ooooooooooon
19990 ol 20000 12000000000
0000000000000 0O0000O0OoOooo
doooddoOpMEUODUOOOOOOOOOoOooOO
0do0o0oooooooooooooooooogn

®)

oo 20010 90

26-

ubobmoobeeo)ooboooooonog
ooooogooeswuoaoodon

OO0 DMEOOOO 995% 0000000000
ubooOooooboooobooon 100ppmO
gobooano

A00000000000

4.1 0000b000oboooboobboo
NKK OOODO0OO0o0oooo0oodo pMEOODO
oobooOboooooboobooooon

CH;U 0.60102 -~ 0.435DMEO 0.6205H20  (4)
DDDDDDDDDDDD1,114Nm3EIt-DMEDD
ubOoobOoobO pMmEODOOODOOOOO 71.0%
oooo

ooooooodio0ooy0@330 yH)ydooooo
ubobooooooboopMEOOOODOODOO
oooooooooo o.50 1.0US$/MMBTU OO
DME U FOB U O 00 3.10 3.5US$/MMBTU U U O
000 6000kmO CIF O O O B.60 4.0US$/MMBTU
ooono
DMEUUOUOUOOOOOOOOOOOO4aoOn
ooboobooooobobooob crrOogno 20
O /Mcal(5.0US$/MMBTU)D D OO OOOOOO0OO
gboooooopMebldodoooooodn
4.2000000000000
DMEUOUOUODODOOOOOODODOOOOODODO
voooododod rpgUoooooooog
gboooboooboooboobooooboaoo
ooooObO0O0oooobooooooobbboooo
oo0oboo0oo0oobobOoO0O0ODMEDODO
goboobObooooooooobmooboa
ooboboooboboooobboooobboooo
ooooooboooobbooobobooon

50000

DME D OUOOODODODOOODODOOOOOODOO
vboodoooooopecgUonooooooon
obooboboooboobobooboooan
ooooooooboboboobobobbbbbboog
DMEUUOUOUOOOOOO4OOOOOOo4oooOO
obooobooobooboobooobooboooo
ooobooooobObbbOoooooobbboooo
gooobooood



O0000D0OD0OFILGAP

guoooobbogooooooobod

From Fossil Methanol towards Renewable Methanol

o0 O@obooooboobooon)
Hirosi SANO(Lab.Office of Global Energy System)

1. 0000 U0 coouptgobonoboooobgbiooonoon

cooodbooobco, 000000000000 0Mob0o0obO0o0o0000Db0O e0gO000
gooobogooooboooobooboooboa goon
gooboboooobObboooooooboobboooan [C/E]0 [C/Eo]
obobooooboooboooobo@o,boo0oo
ggooOhwooooboboooooobooo boobomoobodooood coobaonoaood

uoboboooboboooboboboooboooboa [CElbOO0OoOO0O000000000ooooooo
goboboooboooboobooboobooboo ooo0oooo@oboooooboo)yoooooo
gooogpmooooboy-o0bo2-0000 - goboooboo cooo@ooooyooo
goojpoooobobobooboobooooooooooo gbobooboooobobooobobobooboonbo
ooooooOo0o0oooobobooooooobon ooooooboboboooooooooooboobooo
gobooaoo ubd coguuoobobbooooobboboogan

goboooooan
2.00000000000=0D00-0O

0 00000D0MO000000000000 4.00000000000000
(00000 ,ay00000)0000,000000 21000000000000,0000LNG O
oooooo 00000000000
0 0000@O000000000)000000 000000000000000021 0000
00000000000000000000000 0000000000000 @0000000)0
oo0oo0o0o0o0oo0 00000000000000000000000
0 00000@O0O000+000000)000 (BAUD D ODOOODODODOOOOODODODOOOOO
00000000000000000000000 00000000000000000000000
oooo 00000000-0000000000000
000000 co,0000MO0n0nNnono 0oo
(0cD0)0000000000000000000 000D00000600)000@0)I0000
co, 0000000004 M 00000000000000000000000
COx+3H, - CH;OH (00000) 0000000000000000 pOd0)d00
0D000ERP)OOO0O0DOO000
3. 0000000000 O000D0000LNGOODODODODOOO0000
000000000000 0000000 ¢ O000D0O0O0O00LNGO@OD000)D0 15%0
000000000000000@O00000 000000000000 25% 000000000
0O00)co,0 000000000 0000000000000000000000
1/300 O ooooo0o0on
3C———— ~[COD2H ]+ 2CO,
000000000000000000. 5. 00000000000000
co,000000¢EDODDODDDNDDODOO 000000000@O0000000 2000
O00O00[FR0O00000000000 cOO 30000000000000000000000 100

-27- Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

0)0O0OODODOOOO0O0O00D000000000

000000000000000000000

0 D0O0000000000000000000
000 2300000 1200000)0

3C+H20+1.502 » - CO2H+2C0O2
[CO+2H2] - CH;OH(UOOOO)

0000000 CHoest0.1H0 000000000
00 cOO00000O0

00000 co, 0000000000000 CO;
OO0(C/EDD 1.5020)0
0000000000000000000000
00000 co,0000000000000000
0000000000O0O0O0O00O0

R -
R i L == | () * ZHn == A& —
-+ BECO9 = *EEMS?

6. 00000000D0O0000O0

00000@O0)10000 co,000000
00000000000000000000000
0co, 000000000
0000000000000000000000
0[1.340 WIODOODO[100 wO0DOOOOO
00000000 wOO0OO0O0000000000
ooo
0000000000000000000(@O
00 10) 0000000 44¢ SMkm°000000
00000 20Mknf 00 +-C/kn" 00000000
000000000[0000026t-¢/0)(Gt=10"
00000000000 6Gt-/0000000
00000000000000(0s0)I000(0/C
0500 00000000000000000000
0000000000000000000
0000000000 CHy,00.7H,0 000 ¢O
0000000000000000000,000
00[0O00-000000j0000000000
00000000000000000000000
O@oooy0)00000000000000000
0000000000000010t00/00000
oo

7. 000=0000000

oobo@ooo,00000H)ooboogoonDo
goo@oooo 1ot20n)uoooooooo 1o

oo 20010 90

000000000000000000000000
00000000000000000000000
00000000000000000000000
ooooo

00000000000000000
000000000000000000
00000000000000000000000
0000000000
00000000000,00000000
co,00000@O00000000)0
RITED 1990000000 co,000000000
00000000000000000000000
0000000000

3H, (0 000 )+CO, - CH, OH
000000000000000000000,0
0000000000000,000000000
000000000

0000000000000000000000
0000000000000000000000,
00000000000000

[ i R | R
J: "I"f{!:!-f-'l-r-"{ r'ﬂhj i} |__:;-'|_:-
ey 0 il
Fil <A F= = Q i
E -!'-.||-'1' M Nele %)

[DO0]-[00]-[000]1-[00]
0000000000000000000000(0
0D+00,[00+000]000000000000
00000000000000000000000
000000000

oooo

[1] 000000000000000000000
000000000000000000000
07600 000,014-1(2001)7-37.

[2] RITE NOW 36,2000-0 00000000000
000

(3 000000000000000000000
000000000y 0000000000
[ ,4-3(1998)85-90.

(4 000000000000000000000
000000000000000000000
00,12(1998).



O0000D0OD0OFILGAP

goodododooooo
Liquefied Fuel Production from Biomass

ugb oObOoOogoobobood

Masayasu SAKAI (Nagasaki Institute of Applied Science)

1. 0000

ooobooobooooboooobooooo
goboooboooooooobobooooooobon
gobobooooobobobbbb2ar 00000000
oooooopoboobobbbbbooooooooa
gobobooobobooobobdo eubboooo
goboooobobooboboobDbod e3.6%00
o0 31.7% 0000 35% 000000000000
gobobooobobooobobobooooboboo
gooooobogan

oooooooobobDbbno s5%000000
gboboboodoboooboobooboobaboo
gobooobooooooboobooobooboo
ooooooOo0o0oooobobooooooobon
gobodbooobooboooboobooooo
gbobobooobooobooboobooobaoboo
oobobbooooboboooobobooobooo
gogbbodooboobaobooboboboon
gboomoooobboooooboboboooon
goooooOoooooobobooooooobon
oboboobooboooog

uobobooobobooobobobooobooba
goooboOooooobobbooooo

goboboooobobooooboboooon

gooobboooooobobobboooooooboao
ooooodgooooesoooomoooooo
goboboooboboooboboooooaooobo
gobbooobobooboboooobooboooobooo
ooooooOo0o0oooobobooooooobon
gobboooboboboooobbooooboboao
ooooooOooooooboboooooooon
gooooopobobobobbbobbooooooooo
gboobuooboboobobboobooobab
gobobooobobooobobooon 1800 OO
goboboooboboooboboooboboboo
guobbooobobbooobbooooboboao

29-

oboooboooboobooboboobooboaooo
ooobooooooooboobon
gboboboboobmobooobbmoboon
oboooboooboobooboboobooboooo
ooooboooboobooboboboboboooo
gobbooobooobbooobobooaoo
ggoobooobooooooobboooogoooon
ooooboooboobooboboboboboooo
gboooboooboobooboboobooboaoboo
gogoobobooooooobooooooboooboa

ggoboboboogooaoooo

gbhooboobooboboboobbooboon
ooobooobobbooobobooobooooon
goboodgbobooobobobobooooboda
goooboboboooooooboooooooon
ooboobooboooobboooobboo
ggoobobboooooobboooogooob
gboooboooboooboobooooboaoo
oooobooOoooobooboobooboooboboooo
ooooboooboobooboboboboboooboo
gobooobooooboobooboooboaboo
uboboooooobdo pMEODOOODOODOO
oooooobobobobbbbooooooooooo
ggoobobobooooooobboooooooobn
oobooboobooboobooobooboooo
ooboooooboobobooobooobooboo
gbobobooobobbooooboobooooboboa
ogoooboooooooobboooogoooon
ooooo

ggobobbooouoobooboooobboo
uboooobooooobboooobbbocdd M g
oboooobobbOOoOoOoobboooobboo
gobodbobodbobodbnroudbdbodnognod
oooodooooood eodoodoodn
uobompoboobbOoodocouobooooogo
Uppdobcouuuoobobobobobooouuoaad

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

omobooooomcomnoOonnOdHOo0
oo R0 M RO coonn
gz0100o0bobooooboboooooobooboon
gooboobobOooobooooboboooooboDboo
gboboboooboooboobooboobaboo
uogbobooobobooboobon

oooboobobooooobooooooobboo
ggoobobbooooooobbbooooooo
gobooobooooooooboboooooooon
gboboooooooooooobobommo b
oboooooobooobobooboooboonog
gogobobboboooooooobooobidR|d
gbOcoooooOoDoOoOOObOOOOoOooooOooon
goooobbooooooooooooooooo
gobogboodooboodgboubobodoooogo
dddoooooomobobcoooononDoOn
goooooooobooobooilrzo3oooog
gbobobooobooobooboobooobaboo
gooo

goobooboooooboobobooogooboboo
gboooboobooboobooboooboaoboo

uboboobooobooooboobooboobooaooboo

ooboboboooooobobbooooooboboboobono
gogoobbooooobooboboobaobaoo
dodotdmyubbcouooooonooogoan
ooooooOooooooboooooooon
gbobooboooobbooooboooboboa
gobobooooboboooobobooooboooboa
ooooboooooooooboboooogoooon
o0b 400 e00000000D0ODOODODOO
gobobooobobboooobobooobooooon
oooOgsoubooOooon
goobobooooooboooogobobobooo
gogobobobooooooobboooooooobn

ogod
ooono
[1] COOO0o0oObOOo0obobOo0o0 212000000
ooooo00o0di199s.

80atm
oo couodd jooood a goooo
N
DDD'::>([ID[IEI) o000 g3 oooo 0 0 -~ 00000
(0] I‘y 0 2/
H,0 Cco 1
PSA 0ooo ooooo
Air ud
0000 CO,,HC H,0,000
H,S,COS

@uoooo.0000o0000)
ggooooooobaoa
CnHmOp —H,[ COO CO,

(coooonon)y
COol H,0 - H,0 CO,

(0O00000000)

COU 2H, — CH30H
CO; 3H, - CH30HLU H,0

01 0000000000000 bO0b0000o0obooboO

oo 20010 90



O0000D0OD0OFILGAP

gododododooooooo
Prospect of Hydrogen Utilization Technologies

00 0ObOO0OoO0ooDbgo
Ken OKAZAKI (Tokyo Institute of Technology)

1. 0000

ooooobooooooboooooobooon
gobobooooboboooboboooobooboooooo
goboooooobobooooboboooooboobaon
goboboooboooboobooboobooo
gboboboooboooboobooboobaboo
gooooboooooooboboooooooon
goooobboooooooobbbooooon
gobooboboooooooboboooooobon
gobObooooobobooooboooooobaon
goboooobobbooooboboooooboboo
ggbooboboooogoooobooooooob
gbooooobooobooogoboon o200 b
gooooObbOoooooobobbboooooon
gogoobooiooboboobobuoboon
gbobobooooooboooboobooobaoboo
ooooobooOo0ooooobobooooooobon
gboboboooboooboobooboobabo
goboooboooooooobobooooooobon
goboboooboooboobooboobooboo
gooobboO0o0oooooobObbOb0Ooooon
gobooboooboooobobooooboobooa
goboboooboooboobooboobooboo
gobobobooooboboooobboooooboo
gobooboboooooooboboooooobon
gooobooOoooooobbooooooobon
gobooooboooboobooboobooboo
gobooboboooooooboboooooobon
gooooooo

2. 0D0O0O0O0OO0O0OODODODOO
uobooobobooobobooooooooo
goomooobobobbooooooboobobooo
gobbodobbooobboboooobbod
goboboomooboboooooooobobooon
gobooboooboooboobooboobooboo
gobbooobboooooobboooobboa

31-

oooo0oooo0oooooooooooooo
ocooooooooooooboobooobooboobobooboobo
ooo0oo0oooo0oocoooobooooooooo
Oooooooooooooooa30ooooo
ooo0o000O0O000000000O0ooooo
oooooooo0oooooobooooooboono
Oo0ooooO0ooooooooooo0 13000
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoDOoooo
ooooooooooono cooObooonoooon
ocoooooooooooooooooboopooooo
goooooooooOoOoOoOooOoOoDoDoooo
ocoooooooooOooooooobooboboboooo
oooO0O0O0O0000000000000000O0
Ooo0ooooooooooooooooDooono
oooooooobo0oooooobooooooboono
oooo0ooooo0oooooobooooooooo
ogooooOoooOoOoOoOoOoooOoOoDoDOoooo
ocooooooooooooboooooobobobobooo
O0000C0O0000O000000O0 Clean Air Now
(Solar Hydrogen Vehicle Projecty U O OO 0OO0OO
oooooooooooooOobooooOooOOooboOo
ooo00o0oo00oo0ooO0ooooboooooboooo
Oooooooooooooooo
gooooOoOoOoOoOoOOOOODOOOOOOO
ooooooooboO0ooOooooooooooon
oooooooooooooooooooboooo
Oo0OoooooOooooooooog sooooo
ocoooooooooooooooooboboboobooo
Oooooooooooooooog 30000
Ooo0ooooooooooooooooooo
ooooo0ooooOooOoO0oOooOoooO0OobOooono
oooo0oooo0oooooooooooooo
OoooooooooOoooooooboooooo
ooooooobo0oooooobooooooboono
ocoooooooooooooooooooooo
goooooooooOooOopoooooDboooo
ooooooooo

Jour. HTSJ, Vol. 40, No. 164



O0000D0OD0OFILGAP

ooboooob co,b00b 20000000
gboboboooboooboobooboobaoboo
goboobooobooobooboobooobaooboo
goboboooobbooobbooobobooo
goooodo 4o00000000000000
INGOOOOOOso0ooboooooooon
goboo0obOoboo0ooooboobooooboboo
ggbooboboooouooobobooogooob
gboboboooboooboobooboobaoboo
gooooboooooooboboooooooon
goooooboobooooobobooooooboo
gooboooobooboooobobooooboobooon

3. DO0O0obOOoOooooooboon

3.1 00000

tooobooboooooboooooooobooao
ooooooo0oooobobboooooobon
goboobooooboobbooboooboao
Ballard OO ¢ 00 O0OO0OO0DOOOOO0OO0ODOOOO
2 0000000000000 DbbOO0000on
gugbbooooobobooooboooobooban
gogooobooooobobobooono 30000
199000 2000000000000000O
ggbooboboooooobobooogooob
gboboboooboooboobooboobaoboo
goboboobooboobooboobooboo
gboobdboboobooboboooobgab
gboboboooboooboobooboobaoboo
gobobooobobooobobobbooooboboo
goobooobobooobobooon

gboopmMwooonooooooooooooo
goboobob sobooobobooooboboo
gobobooobooobooboboboobooboo
ggooobbooooooobbboooooon
goboboooobbooobboooobbooo
goboboooooboboooobboooooboboo
gobobooobooobooboobooobaboo
gobobooooboboooboboobooboon
ooooooOo0o0oooobobooooooobon
ggoooooooooboboobobooboobobobooo
3.2 0000000000

oobooobooooooboboooooobo
gooodo 350 ooooodoooooood
goboobooobooobooboobooobaooboo
goboboooobboooobboooooobooboo
gbobobooobooobooboobooobabo

oo 20010 90

32-

00000000000000000000000
ooooooon
00000MMONO00000000 WENET
OnN0000000M0O00000000000
0000000000000 000000000
100001 00@MO00000:30Nm/h0 0000
0000000000000000000000
0000000000000 R@MO0O00000
00000000000000000000000
00000000000000000000000
0000000000000 000000000
oogQ
3.3000000000000000
000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000500-5500 00000
000099.9990 0CO: 10ppmI 00000000
00000000000D00000000 3MO
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000000
000000000000 000O0000000
00000000000 00000000000
00000000000000000000000
0000000000000000 4]0
3.4000000000000000
0000000000000 MOMOmon
00000000000000000000000
00000000000 00000000000
00000000000000000000000
0000000000000000000000
0000000000000000000(5]0

gooo
[11 OO0OD0 D 0O0OONISSANNO O 0O 0O 0O £41998)
10-11.
WENET O N1 000000000 70000
UbOdododibdidNEDO, ENAAL 2001.3).
ooboooboboooobooboog 2001 OO0
OO000002o001.11) E117.
(4 00OOo0booobbO0O000dd2001.10).
[51 CO00O000000TSED9-302001.50 67-76.

(2]

(3]



goboobooogdn

Numerical Heat Transfer

00 OoooDoodood
Kenji FUKUDA (Kyushu University)

obooboo0ooboobobooooboooooo
gbobobooobooobooboobooobaoboo
gooooObooboooobooobobooooobooboo
goboboooboooboobooboobooo
gooobooboobooobooobooboobooooo
gobooboooobooobooboobooobooboo
ooobooobooooooo

uobooobbooobobooobobooon
gobooboboooobboooobooooooon
gobooboooboooboobooboobooboo
gogbboooboboooboboboboobob
goobobooooooooooobobooooooo
gobooboooboooboobooboobooboo
gogbobooboobod

ggoobooboooooboooooooobooa

goboobooooboobboooboobooooo
gobbooobbooobobobooooboboann

gobooboooboooooboooooboobooo
goboboooboooboobooboobooboo

obooboooooobobbooboboooDg
gbooboooooboooobbooooobooaonn
oboooboooboobooboboobooboaooboo
oooobooobooboobooboboboooboo
gboooboooboobooboboooboaoboo
gooooboboobooobooboboobooobooo
oooobooobooboobooboboboooboo
gobobooooboooaoo

goboooooboobooobooboobooboo
oooobOboOoooooooobobboooooooo
ggooobobobobobbboboooouogaoaaa
ggoobooboooooooboooooooon
oobooobobooobbooobobbooooDo
goboodobobooobobbooooboboa
goboboooboboooboboooooooboobooa
ogobooooooooobbooogouoooobo
gbouoboooboobboobboaboo
gobobooboooooobobbooooooooooo
ooooooboon

-33-

Jour. HTSJ, Vol. 40, No. 164



oo 0O 0oobbodogdgd
gopoogoooo

Mourn the Loss of Professor Shu Hasegawa

00 00 DOOoooogo
Ryozo ECHIGO (Shibaura Institute of Technology)

obbodoobobogoobboooobooooo
gobobooobobooobobobbooooobooboo
oo ooo0omooooobomoooooo
goobobbobooooooobbooobboooo
gooobooooobooboooboooooo
gobobboboooooooobobboobooooobo
ggboobobooooooobooooooob

uboooooboboooobbooooobooonn

ooooobooOoooooobobooooooobon
goobobbooooooboboobbobobooooo
uogboobooooboboooobon
oooboobooboooooobooboooooooboboo
goooobooooobooobobooooobooboo
gboooooooobooboooooooooo
gboboboooobobooooobobooooobooboo
goooboooboboooobbooooboobooo
goboooboooooboooooobooooo
gbOoooooobboooobobooonobooboo
gobobooooboboooobboooooooboo
gobooboboboooooobbooooboo
goboboooobooobobooooboboooo
gobooooo
ggoboboboooooboooooobobooa
gboobboooboboooobooooobooboo
gooooboobDbbOooobbooooboboo

gboboogobobooobobooooboboon

ggoooobobooobbobobboooooooaa
ooooobooOoooooobobooooooobon
goboooboobbobbooboboooboo
gobobooooboooboboooobooboaoo
goboboooobooobobooobobobooobo
ggooboboobboooobboooobboa
gobooboooobooboooooboobooooobooo
gobooooo
oobooooooboooobooboooooo
gooobO boboobooboobooobooboo
goobooboooobooobooboobooobooboo

oo 20010 90

34-

gboooooogonb odbd ooobobod
gbobooobooooboooobbooobooboo
oooobooooobooooboboooobobooo
gboboobuoooooooboboooobooa
ggoobooboooooooboooooooon
obooobooboobooboobooboooboo
obooooo0oooboobooooobooooDo
ggoobooboooooooboooooooon
oboboboooobbooobbooooboboo
ooobooo0ooooobooooooobon
goooad

gooboooobobooooboboooooon
ugobobooobobobooooooooooooooon
ogooboobooooooooboooogoooon
oooboooo0o0oooobooooooooboo
gboboobooooboooooooooooboa
ooboooboooobobooooboooooo
oooooooo0oooobboooooooobon
gbobobooobobboooboooooboboa
goooobobooobobbobobooooooooooao
oooooooo0oooobboooooooobon
goooooaano

gooobooboooooobooooobobooo
oobooboooboboooboboooboboo
gugobobboooooobboooogooon
gbooboboboooobobooooboboobooobooo
ooboboooooboboobooooooooooboon
gbobooboooobbobbooooboobooa
goobooboboobooboobooboooo
oboboooooboooobbooobbobooo
ggooobobobobbbboboooouougaaoaaa
gooobobobooooooobboooooooon
oobobooobooobobooobobooooo
ooooobobobobobbbboboooooooooo
goobobobooooooobboooooooon
obobooboooobboooobbooobooboo



goooobooOo0ooooobbooooooobon
goboobobobooooboboooooboobooa
goooad
oooboooobobooooooooboboboooo
gobbooobobooobboooboouao
gogoboboooooboobooboboooooooo
ooooobooOoooooobobooooooobon
gugbobobbotootobuooodoooooooodaa
goboooboooooooobobooooooobon
ggobOboboooobooooooooooooo
gooobbOO0o0oooooobObbb0Onoooon
uboomooobobbooo@moboooooooaa
goobooooboboooobbogoo

gooboboboooooboooooooboobooa
goboboooobobooobobboooobooon
ooooooo0ooooboboboooooobon
goboobobooooooobobooooooboon
goboobooobooooobooooooboooo
gooboboo0ooooooooobboooooboo

gobgdgbooobboooobbooooobooann

gogoooboooooooboboooooooon
oobobooobobooboboooobooboooobooo
gogbboodobbooobbooboooobobod
gboomoooobobbooooooboobooboooan

goooboooboobooboboooboooboonn

gobbobooogobboooguoobobodoa
gbooobooobooboooboooooooaoon
gooooboOooooboboboooooooobbon
ooooooo0ooooboboboooooobon
goboboooobooobobooooboboooo
goboboooboooboboooboboboooo
gooboboooooobobbobooboooooog
gboobboooobboooboboooooboo
goboboooobooobobooobobbooobo
goboboooboboooobbooooooobooo
gobobooobobooobobooobobobooo
ooooooOooooooboboooooooon
oooooooooooobooooooooon
gboobodooboboooobooooboboo
ooboobooboooboboobooboooo

-35-

ooboboooboboooobboooobooboooo
gobbodoobooobbooobbooaoo
gooobooooooooobboooogoooon
Doooooodo J.wyangDOOOOOoOOd

goboodobobooobobbooooboboa
gobooobooooooobboooooboobooboo
oogooboooOooooooboboooooooobn
gogoobooooo

gbobooobooobobooobboooooo
oooooboobooobooobooboooogoo
gobooobobooobbooobooboboooobo
ogooboobooooooooboooogoooon
oooobooooooobboooooobooboooo
goboboooobobooooboboooboboboboa
gooobbooooobboooboobooooboboo
ooooooo0o0oooobboooooooobn
gbobooobobooooboooboooobooa
ggoobooboooooooboooooooon
ooobooobbooooobboooobobbooo
gobobobbooooobboobboooboboda
gbooboorvoboooooobooboooooobooao
oobobooobbooobobbooooooobobooo
ggoobobboooooobboooogooon
gobooobooooooboobobooooooooboa
ooboboboooooobobobooooobobobboo
gobbooobbooobobbooooboobooao
gobodoboboobooboooboboooooboa
ooboo0oboooboboooobooooboo
oobooobobooboboooboooboboo
gobbooobooobobooobobooaoo
oboooobooobobooobobooooboboo
oooooboboooo0oooooooooboobon
goono

gbobooobobooobobooooooooo
oobooobobooobboobobboooooboo
goboboooobobooooboboooboboboboa
oobobooboboooboboooooooboobooo
oooboobooboboooobboooboboboo
gobboooboboooobobooobbobobod
gooooaoo

Jour. HTSJ, Vol. 40, No. 164



In memory of my respectable friend,

Professor Shu Hasegawa

Wen-Jei YANGU University of Michiganll

I first met with Professor and Mrs. Shu Hasegawa in
the office of my Department of Mechanical Engineering
Chairman, Professor G.J.Van Wylen. His mission was
to investigate a test facility of liquid metal (sodium)
cooling for nuclear reactors operated by the Department
of Chemical Engineering. Because I can speak Japanese
and familiar with Japan (especially my wife), Professor
Van Wylen thought I could be a good host to the
Hasegawas. Their only son, Hitoshi, was a grad school
student. Our impression of Professor Hasegawa was he
always weared a nice and kind smile in his face. Ever
since, my family and the Hasegawas have become good
friends and we visited them often. Both Professor and
Mrs. Hasegawa have been so nice to my children who
went to Kyushu by themselves.

When I first visited Kyushu University, Professor and
Mrs. Hasegawa took us around the island of Kyushu to
see the places of interest such as Nagasaki, Aso,
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Ibusuki(in kagoshima) and others. Professor Hasegawa
liked hot spas and we enjoyed together a lot. A few
years ago, we took them by car to the northern part of
Michigan and stayed in a hotel on the Mackinaw Island
(which allows only bicycles and horse-carriages for
transportation but no automobile ) Professor Hasegawa
was particularly happy eating smoked-fish which is a
famous delicatessen in Michigan.

This summer, due to mutual scheduling, we missed
getting together with the Hasegawas not only in the
U.S.A. but also in Praha and Budapest. It has become
our great regret. We would like to express our
condolence to Mrs. Hasegawa and to extend our

invitation for her to wvisit us at any time of her

convenience.

Wen-Jei and Shu-Y Yang
August 19, 2001. Am Arbor, U.S.A.
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Call for Papers

The 13" INTERNATIONAL SYMPOSIUM on TRANSPORT PHENOMENA (ISTP-13)
July 14-18, 2002, Convention Centre, Victoria, BC, Canada

Background and Objective
ISTP-13 is organized by the University of Victoria (UVic), Victoria, BC, Canada under the auspices of the Pacific
Center of Thermal-Fluids Engineering (PCTFE), USA.

ISTP-13 will be a multidisciplinary international conference and will provide a forum for researchers, scientists and
practitioners from all over the world to exchange information, present new developments, and discuss the future
direction and priorities in the field of transport phenomena. The previous ISTP symposia were in Honolulu 1985,
Tokyo 1987, Taipei 1988, Sydney 1991, Beijing 1992, Seoul 1993, Acapulco 1994, San Francisco 1995, Singapore
1996, Kyoto 1997, Taipei 1998, Istanbul 2000. By all accounts these symposia were held with great success.

A special Open Forum session is being planned for ISTP-13 to provide a unique opportunity for authors to present
their latest, as yet, unpublished research findings before a conference audience that serves as a "sounding board" to
provide constructive feedback. Authors wishing to participate in this Open Forum should send their name, affiliation
and title of topic to the Chairman of the Open Forum, Dr. Paul J. Marto at E-mail: PJMarto@aol.com, no later than
June 01, 2002.

Venue

This time ISTP-13 will be held in Victoria, British Columbia, Canada. Victoria is the Capital of the Province of British
Columbia and located at the southern tip of Vancouver Island, with about 250,000 inhabitants. Hospitality and variety
are always in season in Victoria. With Canada's mildest climate, this year-round tourism destination offers a wide
variety of activities for all travelers. It's no surprise the Conde Nast Traveler Magazine's readers' poll rated Victoria one
of the top 10 cities to visit in the world!

Scope and Topics
Original and unpublished papers describing current research on transport phenomena from fundamental sciences to applied
technologies are hereby solicited. Some key areas include, but not limited to, the transport processes of the following:

® Aecrospace applications ® Experimental measurement techniques
* Biomass and bioenergy ®  Fuels and alternatives

®* Combustion *  Fuel cells

®  Chemical process systems ® Heat exchangers

®  Cooling applications ®  Melting and freezing

® Cryogenic systems and applications ® Membrane technologies

e  Crystal growth ® New and clean energy technologies

* Energy and environmental impact e Refrigeration systems and applications
® Energy systems and applications ® Thermal energy storage

® Exergy analysis and thermodynamic optimization ® Thermal parameters, systems and applications
Important Dates

*  November 01, 2001 One-page abstract due (via e-mail)

®  December 01, 2001 Notification of acceptance

® March 01,2002 Camera-ready manuscript due

e April 01, 2002 Camera-ready manuscript due (in final form if revision is needed)
e April 01, 2002 Advance payment due (for including the paper in the Proceedings)

All papers will be peer reviewed, and all accepted papers will be published in the Proceedings that will be available
during the Symposium.

Detailed information about the conference including the location, travel, accommodation, abstract submission,
proceedings, venues, registration, etc. can be found at our web page: www.istpl3.uvic.ca.

Contact

Dr. Sadik Dost Dr. Ibrahim Dincer

ISTP-13 ISTP-13

Department of Mechanical Engineering Department of Mechanical Engineering, KFUPM
University of Victoria, Victoria, BC, Canada, VW 3P6 Box 127, Dhahran 31261, Saudi Arabia

Tel: 1-250-721-8898 Tel: (966-3) 860-4497

Fax: 1-250-721-6294 Fax: (966-3) 860-2949

E-mail:  istpl3(@uvic.ca E-mail:  idincer@kfupm.edu.sa

Web: www.istpl3.uvic.ca
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