—h

© © N o U A~ W N

-—)t ek )
N = O

{ &%

=

RRES

REEEE

7 T DifEt

Bifif

RF=

RN FRE
IERERBDREE L REH
APEC o ##H A~

FEDBE

INA AT XEEDEE

. BFEFEOHH

BEEEHE

=217~

TOT LA AN KT v



-218- FTIOT AL T AN R T



+8%1 =ERES

M1 T7OFONAAFIRAICEATEIRRERES

EMKEEDERE RS TRRBLIEANA TR T VT « 74 —F LB WNWT, TVTONRAF~
ADEHFNRIZONWTOES (TVTORALF<IZETHIHRAES) DRSS, ik, 7
T DONA T AFHICONWTEET HDRENF L EDOHME, ZRETOEmAIE 2 THEIHL,
BEELEbOTHD, LFIZ, 2OT7 VT ORL AT IHRES 2 RT,

TITDONRAF~AICETAERES

BEDLINRA T ANDIFEEZT, TOT ONRA A~ AEREZFNNFNFT D203, 4~ R -
TOT e T —FNILTOESEERIRT 5,

L. A A~ ZAGPIIFEFTRENORFZTLTH D Z & ailik L. TOFHOREZ D ETH D,

2. NAFSADHMITHTI= > T, FrirTREVEAZ TR L. F72, “BRALRFHIEZNIR 2583 5
RETH D,

3. NA A~ AEWINIT T OREFER S ONIHIERRE OTEMELIZE T D Z L2585k L. ORERD
BERKBIZEOND L OICEETLHRETHD,

4. NAF= ADORMIZ o7z > TIBBRBUAES OTER O P REME 2 & 8 THRET 21TV, £ O] 70 52
RatEw s~ Th D,

5. WA A~ AOFAIITET) e BT ORB EEARNGN TH D Z L2308 L, w228k & 4fibh
LR ADBEEINORIEERET HRETH D,

-219- FTIOT AL T AN R T



6. A A~ AEROFEIRNAZRHET L7200, TOVTDEADA R Hhisr B,
AN HRIEE 2D 5 & Th D,

7. AN A= ZAGROMAIL, FEORNDOBGEICHF G TLHETHY | Lo T, BRIEOMRR,
HABIE OB Ik IR OFE S, AEOEom EIZwm5T oMM EE L, 2o X5 Az %
BT O2BREEDLNETH D,

—220— FTIOT AL T AN R T



M2 NAARR-TFOTFT-D—oayTENSATX -
FOF - +—5 L

TIT DA F v ABREOR CIRERIA 2D | AL RO D720 DRy 8T — 7 OREEN
HETHD, ZOHZITIL2ODORERWNANRH D, OE DT, HROBEMKEADHLERST
BAfE LT A~ R T O7 « 74 —TF 5, b0 EDIF, FUL HAROEEEMRAMIITCE
BRIBMKEESEMIIE & o 2 — D3l & 72 o TSGR A OB TH#EO TV H M A~ ZAASEAN
TuaY=l hCThDH, 2004 I, WEOT T =7 FRBI& RS B, FEEOREE{To T
WD ZEPEREINTZOT, ARITEHEIBAALA AR - TVT U= vavrEl{EgTs2 L&
L. 200541 HIZZNA2 RO & DX THME L7z, 20054 12 HIZIZE 2BIANAS A~ R - TPT -
D=0 ayTNEADNy 2y TRIESIL, N AR T VT « 74—7 5132006 £ 1 AIZ
BTSN, oD —7vay 775 —F L5 L T, TVT DEL DA A~ AT
BT R S, 7o, ZOAPFIHO BRI ER SNz, ZOWiLE 52T T 2006 4 11 H
DFEIENAFTRA TTVT «T—=T7 a3y FNTBWTHRy N —7 OiFmN 7R S, Z O
% Fig. 1 277,

EOIT, HARIDONA G AT OT « T —2 ay 7L, 200044 11 HiIZwb—y 7Dy v— -
7 LA CHE Tz, B 5 ENXFETHED TETH D,

LD NAA A~ ABEOE M EZHHEWRT, FAROT—27 v ayFO7a T AEfETRT,

-221- FTIOT AL T AN R T



WS (Biomass ASEAN)

Forum (MAFF support)

2005.1
1st Biomass Asia Workshop
2005.12 | y
2nd Biomass Asia Workshop
2006.1

2006.11

3rd Biomass Asia Workshop

Biomass Asia Forum

Asian Biomass Association
Prep. Committee

¥ Proposal *

\

Organization for Asian Biomass

Fig. Al.2.1 Events regarding the networking on Asian Biomass utilization.
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Fourth Biomass-Asia Workshop

Date: 20-22 November, 2007
Venue: Grand BlueWave Hotel Shah Alam
Perbandaran, Seksyen 14, 40000 Shah Alam, Selangor Darul Ehsan, Malaysia

Day 1 (Nov. 20, 2007)

0830-0900 Registration

Opening Remarks

0900-0915 Tatsuo Katsura

Senior Vice President, AIST, on behalf of Representative of Biomass-Asia Research Consortium,
Japan

0915-0930 Kunio Oguri

Deputy Director General,Agriculture, Forestry and Fisheries Research Council Secretariat,

MAFTF, Japan
0930-1000 Break

Special Lecture

Chair: Zainal Abidin Mohd Yusuf (Vice President, SIRIM, Malaysia

1000-1030 Lignocellulose refinery system must be realized for global environment and
economy

Kenji Iliyama

President, JIRCAS, Japan
1030-1100 Coffee Break

Plenary Lecture
Chair: Yasuyuki Yagi (Councillor, International Affairs Dept., AIST, Japan)
1100-1125 Food Security with Biofuels: FAO Perspective
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Abdolreza Abbassian

Secretary of the Intergovernmental Group on Grains, FAO, UN
1125-1150 Biomass for Energy Generation in Malaysia

Anuar Abdul Rahman

CEO of Pusat Tenaga Malaysia (PTM)

1150-1215 Biomass for Material Application

Peesamai Jenvanitpanjakul

Deputy Governor, Thailand Institute of Scientific and Technological Research(TISTR),
Thailand

1215-1240 Policy and Legislation on Biofuel Utilisation

Datu Dr. Michael Dosim Lunjew

Secretary General, Ministry of Plantation Industries and Commodities Malaysia

1240-1420 Lunch / Poster Session

Keynote Speech
1430-1500 H.E. Dato’ Sri Dr. Lim Keng Yaik

Minister of Energy, Water and Communications, Malaysia

Future Prospect of Biomass Utilisation in Asian Countries

Chair: Masayuki Kamimoto (Research Coordinator, AIST, Japan)

1500-1525 Biomass-Asia Project-Second Stage: Research and Technological Development for
Sustainable Biomass Utilization in Asian Countries

Kinya Sakanishi

Representative of Research Core for Asian Biomass Energy, AIST, Japan

1525-1550 The Road Map of Chinese Biomass Energy Development

Haibin Li

Guangzhou Institute of Energy Conversion (GIEC),

Chinese Academy of Sciences (CAS), China

1550-1610 Coffee Break

1610-1635 Rice-Sugarcane Complex Model

—224— FTIOT AL T AN R T



Klanarong Sriroth

Associate Professor, Department of Biotechnology, Faculty of Agro-Industry, Kasetsart
University, Thailand

1635-1700 Palm Complex Model

Wahono Sumaryono

Deputy Chairman for Agroindustry and Biotechnology,

Agency for Assessment and Application of Technology (BPPT), Indonesia

- Panel Discussion -

Asian Partnership on Sustainable Environmentally Benign Biomass Production and
Utilisation

Moderator: Yukihiko Matsumura (Professor, Hiroshima University, Japan)

1700-1830

<Panelists >

China:The Development of Biofuels in China

Dehua Liu

Professor, Director of Institute of Applied Chemistry, Department of Chemical Engineering,
Tsinghua University

Indonesia : Biofuel Development in Indonesia

Petrus Panaka

Professor, Project Development Advisor, PT Gikoko Kogyo Indonesia

Malaysia : Sustainable Biomass Production and Utilisation

- Profit, People and Planet -

Mohamad Ali Hassan

Dean, Faculty of Biotechnology and Biomolecular Sciences, University Putra Malaysia (UPM)
Philippines: Non-fossil Energy

Luis F. Razon

Director, University Research Coordination Office, Associate Professor, Department of
Chemical Engineering, De La Salle University

Thailand : Asian Partnership on Sustainable Environmentally Benign Biomass Production and
Utilization

Nuwong Chollacoop

National Metal and Materials Technology Center (MTEC),
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National Science and Technology Development Agency (NSTDA)
Vietnam : Seaweed: Potential Biomass for Ethanol Production
Truong Nam Hai

Deputy Director, Institute of Biotechnology,

Vietnamese Academy of Science and Technology (VAST)

2000-2130 Reception
hosted by Dato’ Dr. Halim Man

Secretary General for Ministry of Energy, Water and Communications, Malaysia

Day 2 (Nov. 21, 2007)

<Room 1>

Palm Oil Energy Complex Model

Chair:
Chen Sau Soon (SIRIM,Malaysia)
Tomoaki Minowa (AIST, Japan)

0900-0920 Palm Oil Industry in Malaysia
Dato' Dr. Choo Yuen May,
Deputy Director-General, Malaysian Palm Oil Board

0920-0940 Electricity Generation from Palm Oil Mills in Indonesia
(extended abstract)

Soni Solistia Wirawan

Head of Institute for Engineering

and Technology System Design

(Engineering Center), BPPT,

Indonesia

0940-1000 Palm Oil Energy Complex and CDM
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Yoshihito Shirai

Professor, Graduate School of Life
Science and Systems Engineering,
Kyushu Institute of Technology,

Japan

1000-1020 Potential of Oil Palm Trunk as a Source for Ethanol Production
Ryohei Tanaka

FFPRI, Japan

co-authored by Yutaka Mori (JIRCAS)

Mohd Nor Mohd Yusoff (FRIM)

Othman Sulaiman (USM)

Shu Yoshida (Sojitz Machinery Corporation)

1020-1040 Coffee Break

1040-1100 Biomass Plastics from Palm Oil Mill Effluent in Malaysia
Mohamad Ali Hassan

Dean, Faculty of Biotechnology

and Biomolecular Sciences,

University Putra Malaysia(UPM),

Malaysia

1100-1120 Co-firing of Biomass with Coal for Power Generation

Suthum Patumsawad

Assistant Professor, Department of Mechanical Engineering, King Mongkut’s
Institute of Technology North

Bangkok (KMITNB), Thailand

1120-1140 Benchmarking of Biodiesel Fuel Standards for Vehicles in East Asia
Shinichi Goto
Director, Research Center for New

Biomass Technology Research
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Center, AIST, Japan

1140-1200 Production of Second-Generation Biofuels from Palm Wastes
Shinichi Yano
Senior Research Scientist,

Biomass Technology Research

Center, AIST, Japan

1200-1220 Discussion

<Room 2>

Utilisation of Agriculture and Wood Wastes

Chair :
Guangwen Xu (CAS, China)
Takahiro Yoshida (FFPRI, Japan)

Brazil: Brazilian Present and Future Ethanol Production - Biomass Ethanol Potential
Elba P.S.Bon

Associate Professor in Biochemistry,

Chemistry Institute,

Federal University of Rio de Janeiro

Cambodia: Biomass in Cambodia
Lieng Vuthy

Deputy Director, Department of
Energy Techique, Ministry of
Industry, Mines and Energy

China: High Efficient Conversion of Cellulosic Process Residue into Middle-Caloric Gas
Guangwen Xu

Professor, Institute of Process Engineering, CAS
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Indonesia: Agricultural and Wood Waste Potentials and Utilization in Indonesia
Unggul Priyanto
Director, Energy Resources Development Technology Center, BPPT

Japan: Biomass Refinery Systems -Case Studt at Miyako Island, Japan-

Yoshiyuki Shinogi

Head, Laboratory of Farmland

Engineering, Department of Land and Water Resources, National Institute for Rural

Engineering, NARO

1020-1040 Coffee Break

Laos: Brief Report of Biomass in LAO PDR
Bouathep Malaykham

Chief of Electric Power Management
Division, Department of Electricity,

Ministry of Energy and Mines

Myanmar: Anhydrous Ethanol Production
Su Su Hlaing

Lecturer of Department of Chemical
Engineering, Mandalay

Technological University

Philippines : Outlook of Biomass Industry in the Philippines
Ruby B. De Guzman

Supervising Science Research

Specialist Alternative Fuels and

Energy Technology Division,

Department of Energy

Thailand : Zero Waste Agriculture for Jatropha Plantation
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Siriluck Nivitchanyong

Assistant Director, MTEC,
Alternative Energy Program Host,
NSTDA

Vietnam : Utilization of Agricultural and Wood Wastes in Vietnam
Tran Dinh Man

Deputy Director, Institute of
Biotechnology, VAST

Discussion
Moderator's Summary
Moderator: Yukihiko Matsumura

(Hiroshima University, Japan)

1220-1330 Lunch / Poster Session

For Sustainable Biomass Utilization

Chair: Yoshihito Shirai (Professor, Kyushu Institute of Technology, Japan)

1330-1355 Asia Biomass Community

Issei Sawa

Senior Manager, Liquid Biofuel, New Energy Business Unit, Mitsubishi Corporation, Japan
1355-1420 Financing for Biomass and Renewable Energy Projects

Mohd Nordin Che Omar

Manager of High Technology, representing Chairman of Bank Pembangunan Malaysia
1420-1445 Evaluation of Environmental Impacts of Biomass Utilisation by LCA
Masayuki Sagisaka

Deputy Director, Life Cycle Assessment Research Center, AIST, Japan

1445-1510 Improving Drought and Salt Stress Tolerance in Plants by Gene Transfer
Yasunari Fujita

Senior researcher, Biological Resources Division, JIRCAS, Japan

1530-1600 Coffee Break
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Way Forward Session

-Panel Discussion-

Moderator: Shinya Yokoyama (Professor, The University of Tokyo, Japan)

1600-1730 Moderator's Summary : Energy Situation in Asian Region

<Panelists >
Haibin Li, China
Wahono Sumaryono, Indonesia
Kinya Sakanishi, Japan
Mohamad Ali Hassan, Malaysia
Peesamai Jenvanitpanjakul, Thailand
Tran Dinh Man, Vietnam
for the 5th Biomass-Asia Workshop

Closing Remarks

1730-1740 Masakazu Yamazaki
Vice President, AIST, Japan
1740-1750 Chen Sau Soon

Senior General Manager, Environment & Bioprocess Technology Centre

SIRIM, Malaysia

2000-2130 Workshop Dinner hosted by AIST

Day 3 (Nov. 22, 2007)

Technical tour
1. Waste to Energy Plant, Banting
2. Biodiesel Palm Oil Mill, Labu
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Agreement of the Asian Biomass Association

1. This association should be known as the “Asian Biomass Association”, and abbreviated as
“ABA”. It is a framework network based on voluntary activities and shall be a neutral and

apolitical association.

2. The purpose of this association is to achieve effective utilization of Asian biomass based on
the Tokyo Declaration on Asian Biomass. For this purpose, the association manages its

homepage and the mailing list of the members.

3. The members of the association are a person or a group from Asian countries who are

interested in the purpose of this association.

4. This association has the following bodies.
Steering Committee
Management Committee

Working Groups

5. The Steering Committee is composed of representatives from Asian countries. The number
of the representatives is one for a country. The representative of a country is decided by the

discussion among the members of the country’s nationality.

6. The Organization Committee has a Chair who is selected by election among the members of
the committee. The duration of the Chairmanship is 2 years, and re-election is limited to 2

times.

7. The Organization Committee nominates members of the Management Committee.

8. The Organization Committee decides the activities of the association other than those shown
above, and entrusts it to the Management Committee, and other parties. The Organization

Committee decides the place of the office of the Association.

9. The Organization Committee starts and terminates the Working Groups for the activities of
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the association.

10. The Association Members includes personal members and group members. The joining

and removal of a member needs approval by the Organizing Committee.

11. The membership fee is decided by the Organization Committee.

12. Amendment of this agreement requires the consent of 2/3 of its members.

72 A=Y LT YR POBERER—AR—VOEHIHAT R —FENFE TR 2L L L,
SEOEEZEE A L /3—% Table A1.3.1 IZ7~"7,

Table Al. 3.1 Steering Committee members

Country Steering Committee member
Japan Prof. Shin—ya Yokoyama*
Malaysia Prof. Mohamad Ali Hassan
Philippines Dr. Jessie Cansanay Elauria
Indonesia Dr. Petrus Panaka

Vietnam Dr. Hai Nam Truong

China Prof. Dehua Liu

Thailand Dr. Paritud Bhandhubanyong
Korea Dr. Jin—Suk Lee

Taiwan Prof. Tzay—-An Shiau

Laos Mr. Bouathep Malaykham
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BHo TCZOFMOFHETRNL DI, ZOFREEDOHNEDOARA L L THIET 2FNERED
BCATF ==L LTHET 22 L3 TE S, BERNA L < ZEBEOSUIBUFA L <IZRMEO b D
DWTNTHLH0EMDT, ZOMEFOKRRE S TN D FHEIZ OV TRRE S U7 R
Tho>T, ZOBEEDOFMEORE & LTHRET 2MNES#EICA T — =L LTHFET S Z
LEFETLEFHRITEM LIS OIT, BB ITHE L TWDHIKIE O =75 O—LL BRSO L
RVRY | AT =R LTHET A2 Z 2RO ND, A7 F—_—DEH W KRB INZD0
TlE, 5 OHEIC X 2 FRBRANAED 2T ITe 720,

B14%k

1. &RAHESROBEITHESETRE SNTFH/IT. Z 0% DFEBFR & L THRET D,

p=1

2. FHROMEBITET 55805 8 5k 2 ORUE K OHH /) DAEH DT O 128 DFFEIZB 5 4589

FH8ELIWHOMEIX., ZOMEEICHENT D, R, £/, ZORTEETCEDHIEHEEZEITT
%,
#15%

1. SR 9 RKUVE 10 KOBUEICHE - TRE S LB RO Lo B E 2B 2 Bk Ed
KOS BE T DABBEBSIE, T e, ZOEEDORE L LU EOBFIZBI§ 2 wiBhkea
B OFEHEIZ BT 2 MRS & L THERE T 5., SAIICEE S < T D OB DMREICET 2 BUEIX. =

i EFICHER T 5, 2 OMEHRORZE LR OBEIN Lo 2B 2 MighHk R & OS5 M 2 B4 2 1l
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IO BT, Thh, SNORZ LR OEA EOBE BT 5 miBhBkEE e OVE S .2 B9 5 4
BiRE & O CBRET 2,

2. BEEOETRWSEHORMEIL, fEEE O EOREDEFIZONWT LA T — =L
LCEMTHIENTE D, MBEREN, ZOBEEOHEEE L L THIET 256, ZomEE
WIS SRENT, ZOEEEORIE DO L > Tl I N2 T 572,

3. MHEDMERES, Z OFEEICEMRE L-FEHICOWTOMEZIT Y BA1E. TOMPIEREDO L = —
2 — DA Th-> T, TORFARIZEBNT Z OEEZOFIETRWVWENOMEZRET L0
X, ZOMEEFEOMNIENCLY . KO Z OEED TN LT LEMIREREIC L > TR S
R ITNIT7R B 720,

LNGES

ZOHBEBEOMME DA L L THERET RVESHEIL. TE 2R LN, FRORMOEE
PERAIRT B BT 2 EICHRS L, 0058 13 £ THET 2 ZBEMOME#HTHRO Z O EHE~D
i e Ol D) 72 OE A2 T L 722 1 7e B 72V, 2 OFEFICHE A S 5 2 HER O Wik T,
B 18 ROBUEITHE - TRIT b D Ffit & AR E L KF S 20 K ICE S 2 T ude b
AN

B1T75%

M E =R, PRNERGNCBEE 2 5A] GiE. BAIROYEE (FFOREE, Wa R OEEICBES
2b0) ZEDD, MEEBIET RKIEIL, 53 ROBUEICES KR EEITT D570, 3k
HEIRGHCSINT 52 ENTE D, Wd 2o LIZEGI S SagHUE 5D < By Ze gk Hiam
K OHIRIC B4 2 KR &2 BT 2 72 D O ENI Z2ATENS X L THISER 72 b O TR T IE 7R B 720,

B18%&
ZOMEFEOMMEORE & L THET 2MESHEIE, 1RSI0 T, NEITORIK, 7
B, BEROHELZZE LSOO, ROFBRHRY XA MOIERICEDZLE2ED, ZOREEDH
TENAR D RIBFT O FEH 2 R E LS OELD ] 728D O 24 23250 B 7 Tofot e QTR A % 7GR L 72
FHIEZR 5720, ZOFROBEIZHESHF T O L fim a1 5 Pk AL, ZoREHD
BOEIZ K o THRIR L 2T IR 5720,
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#1194
ORI BT DK 14 FOBEIL, RELREFEZMZ T, ZOEEEIZEHT 5,

F20%
1. FERIEE. ZOMEFEOWELRET HI ENTE D,

2. ZOBREEOLIET, ZOHFEEEOHKWEOREG L L THET AMNESEOBE ORAICE
WTEIRT 5, ZOMEEOWERIL, ZORRPREINLISGOV &b 6 FHARIC, F5
RDFHAIEICBHRT 5, FHRIT. o, WERZFHNORMIELRCEALET RIS E O OI%
FEEICEET 5,

3. FET, BEEORERICSE, artr P AFRICLVAEICET 2L HHL8 %
1o, arvr P 2A0EDOHLPLENIZHLWOLTEEICELRVGEICIE, BEHEDOBIER
(T, BBEOFELE LT, BTN LB ET DHEKIE O M5 O =0 ZHRIT K > THRIRT
5o BIRSNTCWIEZ, FERPTREHFICERT 200 L L, Fit& X T X ToOMMIEICK L TE
DZFHEDT=DITERT 5,

4. WIEOZHEIL, FitHE LT D, 3 OBUEICHE > THIRS IR, 2 OREE & O
F D 7 &My DO =D EZFEEDZELIZHOH%K 90 HADORIZ, %K IEEX# LI
FEAIEIZ DWW TN 2T 5,

5. WE, MO NENYHEKEDOZHEL TR ICFE LIZHDO% 90 HHOHIZYSEICD
WTEh =475,

215k

1. ZOBEHEOMBEFIL, ZOBEZEOARTRO—HEKT DL L, TZOHEH] L) &
L, BIBEOBROEDRRVERY | MRELZZO TN bDET 5, ZOHEFEORNBZITHR
SNEMEEIL, K. EXZOMBEN, IR, FEASUIEBR 2K 2 H T 20 7 S0E
IZIRE SN D,
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2. MEREIE, ZOMEEOMBEELEREL. KO ZIOREEOMBEEDOLEZIERETE 5,

ZOMBEFLOMBEORIEIX, ZOWEFEOFNEDOSE L L THERET DHRiIES
BOBHORHITBVWTHRIREN S, MBEERLOKBEERER L, TOWRBREINDIEE

<& 6EARNC, FHERPFMOEERT 2, FHERIL. MEEL I BEEOKELS
FHRIOFFHIE ke NBA EW VBB OO HEE @M 5,

o B A

4. FRIENT. MBERLKOMBEOLERICSE, art P 2AHRCIVARICETLILOH
bWLBNELS, A B Y ADEODOH LW LHENT bbb LT HEEICELRWESITI, K
BESIMBEFEOLEIL, REBEOFEE LT, HEESGITHE L >EET H#FE OS5 D =0
ZERIZ L > TSN D, RIS MR EXIMBEFEOWIE, FHERNFEE BEHRT Db
DL L, FREE DT X TOMKIEN G LZFHEDTZOIZEMT 5,

5. 34 DHEIZHE> TERIRS M EE I EE A L <IEWEE B LSO B E D UIE
X, FREE D E O R FE OB I EEF O SOED TR A AFFIEI @R LA D 6 ffH % T, 2D
HIFPNIC SR EE ST B EOWELZH LW E 2 FMmIC L Vs LoiEZR<IE, 2
DFEFEDT N TORFKIENCOW T 24T D, HekhtE ESOIMEEOUWIEL, ikl s 2z fl
9% 5 Ol E & FREA N L2 HO% 90 H H o HIZ S 2 4al L7z #a#0E S >V Th
ZET D,

6. MEEORIRIIMBEEOLIEN Z DEEFEOWIEZE D D TH H5A I, TRIRS 7kt
BEXIIWESNLMEREIL. ZOBEEOUWENNNELETDRFE THAEZAE TR,

7. ZOWEEDKHEEAKVMEEB OWIEIEL, Wk LHMBEEBOWIES, BERT DHKIE D
FHICEDFEN D> THI LD THRIRSN D &0 9 [T, BIRITHE T 2 FHUEWERIR S

[ Ak 24 S A

#2245
1. BFROEX. 2ICHET LA EZRIEN. —OREMEHT D,

2. MU ZRRERE O T2 OREEIE. T OMEROHFHIHNOFEHIZOWT, T DOEE FHORFIET

H
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% T OMKEORK LR CEOEZ BT DN ZATH9 5, UL, £ OMRED B E O
MEAATHE T 25812018, REMZITHE L Tk oy, ZoHoRah ., RkeE 35,

2 3%
EHEFEEREIL. COBEEOELE LTS,

B24%k

1. ZOBEEL. BLAOEDIEK S, WRNCEKHIORKIETH 5 E 5K OHURA 2 R A
DO DOHEEAICE Y . S, ZFESNUIEKR SR TNIER B2, ZOMESIT. 1998
FE3H 16 HvD 1999 £ 3 H 156 HE T=a— 3 — 27 OEEEAABIZB W TEL DO OICB L
TEL, ZOBEEIT, BLOZDOMMOK T O HORIL, MADT-DIZBK L TR <, #fEE,
SRt RREIMAEL, FEEIIHFLT D,

2. ZOHREEOFKIE L 72 5 HUIBH 72 R FEH G O 72 80 OBEEE T4 B O W O R R E © FiK
EHERoTWRNEDIT, ZOBEFITESS T RTORBEZA D, BEEAO— T Ll Lotk
FRIES Z OB EFEOMMAETH 255101, Ui L O OREREIL, 2 OREFITE S £
DFATICOETZNENDOELZRET 5, ZOHBEITBWNT, BN O OMEEIL., Z D
TEEICIAS MR & FIRFICATRE T 5 2 & TE 220,

3. MR RS DT OKBIE, Z OMEEOBIHEY 2 FIHIZE I 5 Lk kB O MR O #iPH
 ZOMEEOMIMEE, ZFEE, ARENIMAFIZBWTEET 5, YikkBIX, £72. TOH
IROFEPHDOFRER LA F 2 FEA IZEM L, Fitdld, ThEfioEICEHT 5,

F25%
1. ZOEEEX., MEE 1 ORNED 1990 FI2B81 5 bR BJ EHBRED V72 & F 55 /3—
v b EHOBMEE 1 OFKEZ ST 55 EELL_EOSKNORRE N HEREE, ZitE, AGREX

IIIMAEZEZFHELZHD%Z 90 HHDOBHIZEh &2 ET 5,

2. ZoOZXOBEOEM B, THEE 1 OfFFIED 1990 412810 5 "L AJRTRE] L3, 2
DFEZFOLRIND A UTZNLIHNT ., RRIFH 12 FOBUEICHE > TR L 720 B [E OIFH D%
TRV T, MEE T OfMKE @R L& E T 5,
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3. ZOEmEEIE., 1ITHET A IBEDBEMEN W SNT®%RIC, ZhvedtifE L, ZFELAELL
VEARGR L SIS 2 [E T HUISE A 72 R S D72 O OB DWW TiE, SR, ZitE, KRE
IIMAEOFZEDH 90 HEO BT 1245,

4. HIH R RERE DT O OHEIC L > THFE SN LEIL, 2oL EOmEA F, Uiz
ORERENC X > THEEINZHOIZEML THE X TR B 720,

265
ZOBEZFITIL, W RDERLATHZ ENTXR,

B2 7%
1. fRENEL, ZOBEFEPDNZAECTANDS 3FELZFWLIZEWNOTH, Fit&ox L THERm
CEOWIEBD@EZITH) ZLIZED, ZOEEENOMIET LI LN TE D,

2. 1OBRIT, FEENPBOBMZZHLIZAND 1TELRE LA IZN LY BEVWHET
b o THIEDOBHFIZBWTHRESN TV HIZH N Z2ET 5,

3. ZOFRKPOPERT HRKEIL. ZOMEENS BBIR LI DL AT,
B28%

T ETEE, PERE, KGR, 7T A, BT ERR AL VEEEO L LSIEERE T2 20
EEOFARL, HEESFEREICHTT D,

1997 4 12 A 11 A HEE CTIERL L 7=,

UEOFELE LT, T4E, ENICEEZ22T TRREO HICZOmEEFICENS L,

—280— FTIOT AL T AN R T



Bk & A

IREENRT A
“biksE (CO,)
AX > (CH,)
fifgfbzE% (N,O)
M Fr7tus—Ry (HFCs)
N—T7nFuah—R (PFCs)
NipfbhisE (SFg)
ERRY, S8 AR S B
TR —
PRE DR E
TRV X—PEZE
BLESE L OVERR
SEEL
Z DAOERR
Z DAt
PREFOIRH
Rz
LM OSKERAT A
Z DAt
T¥E7uv A
PR
{bEEpESE
& @ EPE
DDA RE
a =R RO U DA
B IR OV UREHDIEE:
Z DAt
A Je OV DAt DB O]
=24
FE DN
FEOHEREH
it
== mmes
PR OB X
JEEBEEY) OB e X
Z DAth
FEFE)
B BSOS
FAKALER
BEFE O BER]
Z DA

b & & B
BEny 22 HE N %
eS| IR D HI R
GEAEE TR EM O A)
F—=A KT IUT 108
F—=ARUT 92
AL — 92
TIH YT % 92
VARt 94
a7 FT %k 95
F = = ILFNE % 92
Tw—7 92
T A RZ=T %k 92
I L [FIA 92
747K 92
7T A 92
KA 92
XUy 92
INVUH Y — 3k 94
TAATR 110
TANT R 92
A2V T 92
H A E] 94
7 T 4T % 92
VeToya®Afy 92
U rT7=7 3% 92
NI 92
£ 92
*T K 92
—a— V=T UK 100
J =)L — 101
R—TF 2 K% 94
AN NI 92
N—< =T % 92
7 E R % 100
2 NFT sk 92
A X=7 %k 92
A 92
AT z—TF 92
AA A 92
T4 T % 100
T L— K7 VT2 KO 99
TANT v NEAEE
T A I ERE 93

—-281-

* TG REF ~DOBATOBIRIZ 5 5 [H




+8% 3 7 O 7 Difst

T—EEANFTLHIENTEZEICONT, REMRFEHEZE A3. 1.1 1T7R7,

Table A3.1.1 Statistics on Asian countries. (As of 2003)

GDP Population Primary energy CO2 emission
[GUSD]*1 [M]*2 consumption [Mt-C]*4
[Mtoe]*3
Brunei 5 0.3 3 2
Darussalam

Indonesia 168 215 118 91
Japan 4,876 128 517 336
Korea 586 48 205 124
Malaysia 99 25 54 41
Philippines 85 82 32 19
P. R. China 1,375 1,288 1,190 1,127
Singapore 93 4 22 14
Taipei, Chinese 314 23 98 69.6
Thailand 141 62 74 58
Vietnam 38 81 21 17
Whole Asia 9,246 3,467 2,783 2,280

*1 billion US dollar
*2 million people
*3  million ton oil equivalent

*4 million ton as C
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8% 4 H{I

A e A O ST AW B 27200, B RIEN R VB AIHTETEEE5 2 b
L\, EARICIZS THMRZ WD Z E N HERENTWATD, 22T, £FS [ HAARICD
WTHEBA L, Z0%, BIOBL L OIMEICHOWTHIT 5, B0 OV TII/NE Y, ER
POEENFHTH D,

M.1 STHEKR

1960 FEOEFREEHESFH TS [ PR ZHWDS Z NI TEBY  AARTHFEAIE LTS T
BAREHWD Z L Lo TnD, S THNRIZ, 7T ODOEAKRHNLE 2 DO FEIZBT 2 MBI HLAL,
RO IND ZAlAEDOETTE DAL THEMN O SND, £, 1 0 DBESREZERT
BIEEEZ W TRAWEZ R T, LTI ERE7R7,

#1. 1-1 S I HNFZOEARHEN

& BB

R m (A— kL)
B kg (77 L)
IR [ s (B)

PRI A (T X7)
B K (7rvey)
W & mol (&)
L cd (BT 7)
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#1. 1—2 SIHMMR

DB HAL

= F B BLAL

S T £ rad (73"

AVALN st (AT 3

NOARAfE b x. EERELT e P

#1. 1—3 S 1HNROMRFM AN THAL

= HAL AR OMAE DEIT L HEFL
VA N (=2—FY) m kg s

7 Pa (/XA FAV) Nm?=m'kg s
TRILF—  fLHE J (=2—) Nm=m? kg s?
R W (7> h) Js'=n"kgs”
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F1. 1—4 S 1HENZOBEIEE

PEBHEE 5 PEBHAR 5
da (7 7) 10 d () 10"
h (~Z7 F) 102 c () 1072
k (1) 10° m (V) 10°
M (A7) 10° p (w427 nm) 10°
G (FH) 10° n (/) 1077
T (77) 10" p (B =) 10"
P (%) 10" f (7xAR) 107
E (=2%) 10 a (7w k) 10
7 (%) 10* z (BE7h) 10
Y (3 %) 10% y (37F) 104
1) BEEHERIEATHE THAUTEF Y 0. 1~1000 DRI AD X 5 IZ2F 2 DR RV, #2103 0.05 nm
X VIX50 pm &9 5,

2) BEEORAKHENIL kg 7223,

N

o

BEOEEEIY g 1225, HlziE. 29 pkeg TiEe<, 29mg &7

3) HNTEAIZA/ED & I XEEEE T — 2 WA, Filz i, 20 mg/mm?® TiE7R< 20 kg/m? &9

%, fHL. kg ([ZOWTIIHIFE T 5,
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M. 2 BufH

S TR ZFIMT 2 Z L BRRH SN TNDD, 2R AF =05 TS H THHEEIZL - TA
LA t R EOBNHNWOND Z L bd D, £l HWMES RS DI, HARE
MLBEL IR D Z L b0,

HOHHEN TERINT-EEZHOHEN TRT & X 1IHELLE2H WD, Bz, CTERINT-IEE Te
Z K TRINZIEE TK ITEHT D2, ROBE

TK = Tc+273. 15

ZRWD, EXNHNTH DA ES A BEAE E RS, B2, in(f > F) TR
NEESL,Zn(A— M) TRINEZES LT 5 8HAUX

Lm = 2.54X10%Lin
ThV . BESEEKIT2.54X107%m/in Th 5,
W OND BN Z R B THE B AL A BT A fH AN THANL & 9 3 fLA ST CHT 0 BT B | T
H & DENOETIZENENELRH A RAT IR LV, B 20E, 1500 ft/h & m/s TEIIZIE, 1
ft = 3.048X10"m, 1 h = 3600 s L V.
1500 ft/h = 1500 (3.048X 10 'm) /(3600 s)
= (1500) (3.048%10") /(3600) m/s

= 0.127 m/s

B HALR TR EN R E PO HEARDOKITEIT 5 L x(TiE, mORITHF N E AT 5 DA
BB, BIAIE, KOERKEZ T

In ptorr = 18.30363 —-3816. 44/ (227. 02+TC)
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S [ HAR TR, #REK

pTorr = 7.50062e-3 pPa
TC = TK-273. 15

2R LT,
In (7.50062e-3 pPa)= 18.30363 —3816. 44/ (227. 02+ (TK-273. 15))

In (7.50062e-3) + In pPa= 18.30363 —3816.44/(227. 02-273. 15+TK)
In pPa= 18.30363 - 1n (7.50062¢-3) —3816.44/(227.02-273. 15+TK)

FHEL T,

In pPa = 23.1964 — 3816. 44/ (-46. 13 +TK)
LD,
PUFICEN R OE A2 /RT, ZORTIE, MR CEZRT, 72, BRI/ NS 2D &
A FENRCT K R DD T 3.937X 10 72 & L FoRT D5V I12.3.9370E+01 72 E L FoR LTV 5,
B xIE, #2—1D117HTIL,

1 m=3.2808 ft = 39.37 in

T D,

#1. 2—1 RSICHTLHEMBATERE

M ft In

1 3. 2808E+00 3.9370E+01
3. 0480E-01 1 1. 2000E+01
2. 5400E-02 8. 3333E-02 1
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#1. 2—2 WEICET 2 HEABERE

m’ Km? a ha T — A (mu) I BE

1 1. 0000E-06 1. 0000E-02 1. 0000E-04 2.4711E-04 1. 5000E-03 1. 0083E-03 3. 0248E-01
1. 0000E+06 1 1. 0000E+04 1. 0000E+02 2. 4711E+02 1. 5000E+03 1. 0083E+03 3. 0248E+05
1. 0000E+02 1. 0000E-04 1 1. 0000E-02 2.4711E-02 1. 5000E-01 1. 0083E-01 3. 0248E+01
1. 0000E+04 1. 0000E-02 1. 0000E+02 1 2. 4711E+00 1. 5000E+01 1. 0083E+01 3. 0248E+03
4. 0468E+03 4. 0468E-03 4. 0468E+01 4. 0468E-01 1 6. 0702E+00 4. 0805E+00 1. 2241E+03
6. 6667E+02 6. 6667E-04 6. 6667E+00 6. 6667E-02 1. 6474E-01 1 6. 7222E-01 2. 0165E+02
9. 9174E+02 9. 9174E-04 9. 9174E+00 9. 9174E-02 2. 4507E-01 1. 4876E+00 1 2. 9998E+02
3. 3060E+00 3. 3060E-06 3. 3060E-02 3. 3060E-04 8. 1694E-04 4. 9590E-03 3. 3335E-03 1

HAROREFETOEB T, 1L 10 K, 1T 108 (), BIIEKOBE 2 R~T, SRARNDEL, 2O ERESOBEMNMOK E1X5], BF
IHMA, (UHROHAEIZITE (5) LT 5,
FH OB (mu) (X EOmBEDHEAL, FEOFE., ke ETL{fEbh b,
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F1. 2—3 HEERICET 2 HMHRERK
Kg t short ton long ton 1b (R F) oz (A R) I=1
(tn) (1. tn)
1 1. 0000E-03 1. 1023E-03 9. 8421E-04 2. 2046E+00 3. 5274E+01 2. 6667E-01
1. 0000E+03 1 1. 1023E+00 9. 8421E-01 2. 2046E+03 3. b274E+04 2. 6667E+02
9. 0719E+02 9.0719E-01 1 8. 9286E-01 2. 0000E+03 3. 2000E+04 2. 4192E+02
1. 0160E+03 1. 0160E+00 1. 1200E+00 1 2. 2400E+03 3. 5840E+04 2. T095E+02
4. 5359E-01 4. 5359E-04 5. 0000E-04 4. 4643E-04 1 1. 6000E+01 1. 2096E-01
2. 8349E-02 2. 8349E-05 3. 1250E-05 2. 7902E-05 6. 2500E-02 1 7. 5600E-03
3. 7500E+00 3. 7500E-03 4. 1336E-03 3. 6907E-03 8. 2672E+00 1. 3228E+02 1
short ton /I KE THWOHILAHENAL, long ton IX¥EETHVY B L5 HAL,
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F1. 2—4 FERICET D HNHRERE

m® L ft? US gallon UK gallon bbl val

1 1. 0000E+03 3. 5315E+01 2. 6417E+02 2. 1997E+02 6. 2898E+00 5. 5440E+03
1. 0000E-03 1 3. b315E-02 2.6417E-01 2. 1997E-01 6. 2898E-03 5. 5440E+00
2.8317E-02 2.8317E+01 1 7. 4805E+00 6. 2288E+00 1. 7811E-01 1. 5699E+02
3. 7854E-03 3. 7854E+00 1. 3368E-01 1 8. 3267E-01 2. 3810E-02 2. 0986E+01
4. 5461E-03 4. 5461E+00 1. 6054E-01 1. 2010E+00 1 2. 8594E-02 2. 5204E+01
1. 5899E-01 1. 5899E+02 5. 6146E+00 4. 2000E+01 3.4972E+01 1 8. 8143E+02
1. 8038E-04 1. 8038E-01 6. 3699E-03 4. 7650E-02 3. 9677E-02 1. 1345E-03 1

141%1007F

ZORITIEBRVA, SLHA U FICET L BAERBIIR S ORNHRODEND,

LOFRIZONWTIEL, 1, - REDPHAWLNLD, 1 LEDRFAZITLH7OIZL A HREND,

R TE VR, HAROEHT, n*% [V —x) LRI ERH 5D,

KREOHAMIZ N 22 TRIKROYWEREZRT Z 0 H 5, Ziud, EERE (0C. 1.013X10° Pa) (28T 2 Z DEEOKIKIZE
ENOWEEDOZ LT, FlZIE 22,4 N OFKAKIT 1 kmol 1ZFY T 5,
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#1. 2—5 =X (BT 2HMBERSRE (1)

J kWh keallT KcalJP JRUMAREKL il

1 2.7778E-07  2.3885E-04  2.3889E-04  2.5826E-11 2. 3885E-11
3. 6000E+06 1 8.5984E+02  8.6000E+02  9.2973E-05  8.5984E-05
4. 1868E+03 1. 1630E-03 1 1. 0002E+00 1. 0813E-07 1. 0000E-07
4. 1860E+03 1. 1628E-03 9. 9982E-01 1 1. 0811E-07 9. 9982E-08
3.8721E+10  1.0756E+04 9. 2483E+06 9. 2500E+06 1 9. 2483E-01
4.1868E+10  1.1630E+04  1.0000E+07  1.0002E+07  1.0813E+00 1

AimEE t (b o)X, TOE (ton oil equivalent) EEBME I 5D,

TR RNROFELR LT, BREE AR LT DR EIC, EAPENLH LHE
HETHONDIZEZBEL T, b LRIABICHBAL THKRT LI ENHD, ZOEREEZE
D1IRTRAF—WE LIS, Z OROBEAREIIFENRIC L0, HlITHRE =X —Htit
Wopk 1 24FREEARTIER, M4 645 (1 9 7 14) LIKe, JEELHR%E 38.1%& LT, 1 kh = 9.42 MJ
ZHWTWD,

£1. 2—6 =X —ICHTLHEAMBRERE (2)
J Btu kgf m ft 1bf HP h
1 9. 4782E-04 1. 0197E-01 7. 3750E-01 3. T417E-07
1. 0551E+03 1 1. 0759E+02 7. 7810E+02 3. 9477E-04
9. 8066E+00 9. 2948E-03 1 7. 2324E+00 3. 6693E-06
1. 3559E+00 1. 2852E-03 1. 3827E-01 1 5. 0734E-07
2. 6726E+06 2.5331E+03 2. 1253E+05 1. 9710E+06 1

Btu (X British thermal unit (JE[EZNEEANT) OB,

291~

TOT LA AN KT v



#1. 2—7 JEINZBET D BN HELREL

Pa psi kgf/cm? atm bar Torr

1 1. 4499E-04 1. 0194E-05 9. 8697E-06 1. 0000E-05 7.5010E-03
6. 8971E+03 1 7.0307E-02  6.8073E-02  6.8971E-02 5. 1735E+01
9. 8100E+04 1. 4223E+01 1 9. 6822E-01 9. 8100E-01 7. 3b85E+02
1. 0132E+05 1. 4690E+01 1. 0328E+00 1 1. 0132E+00 7. 6000E+02
1. 0000E+05 1. 4499E+01 1. 0194E+00 9. 8697E-01 1 7. 5010E+02
1. 3332E+02 1. 9329E-02 1. 3590E-03 1. 3158E-03 1. 3332E-03 1

JEAZ#RTITE, RREZEEL LRIV, LEZEZEREL L TRTEERH Y, £
NWEI G, A BB ORZICHOTTET, Mxt/Eidr —V L0 KRG ES, BIG 1 atm 2 ENAKE
W, FlZIX, 5 atmG = 6 atmA Th 5,

Torr [ mmHg &% LV, /NCFTIRE D torr & bELSA, AL (MU F = V) IZHKT D HL7
D TRILFTHD DO MEY],

Gauge pressure

N Absolute pressure
AN
Atmospheric pressure
N4
101.325 kPa
Vacuum

Fig. 4.2.1 Absolute pressure and gauge pressure
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*1.

2 —8 fdsRIZEIY D BAHAGAREL

A— FVE
Vaj

HP

kgf m/s

ft 1b/sec

Kcal/sec

1
7. 3584E-01
7.4571E-01
9. 8001E-03
1. 3569E-03
4. 2017E+00

1. 3590E+00
1

1. 0134E+00

1. 3318E-02

1. 8440E-03

5. 7101E+00

1. 3410E+00
9. 8675E-01
1
1. 3142E-02
1. 8195E-03
5. 6345E+00

1. 0204E+02

7. 5085E+01

7.6092E+01
1

1. 3845E-01

4. 287T4E+02

7. 3700E+02

5. 4231E+02

5. 4959E+02

7. 2227E+00
1

3. 0966E+03

2. 3800E-01

1. 7513E-01

1. 7748E-01

2. 3324E-03

3. 2293E-04
1

293~

TOT LA AN KT v



M.3 #-7ILa—ILEE

FEL T L a— LOREIZOWTIE, HBHICK > THEA RELR R IND LR D, HENDIREEC
KoT=k ) —NEBIHMFINANAS A2V X—FIHEEECTH DN, CERIZ L > TREA 72 HALO
KD INHDT, FETHVLERDL D,

A4.3 1 FZILa—ILEE

UTDXS RN ashsd,

EVRE  STHAA, BR1I LPIZEENLI T Lva— L (=H ) —)) OENE, B
mol (-EtOH) /L (—¥&%)

BHEE/MRRE S T HAL, W 1 kg FIZEENDL T L a— L OEALE, HALIEL mol (-EtOH) /kg (-
V)

REEDR RGO T Va3 — VERE L IRGATOKOEBEOTNIKT 5, IRAFTIOT V23— /L4
FOREZHDPRTRLILbD, T/ha— L EKITEGT 2 LMD T 20T, IREHTZ A1
LT 5,

(TAU T ) Tn—7  RETHWOND, REEHDERE 245 LT,

(TVT 4 wae) TI—T KRBT o E— 7 )—7 100 &, fif2 T L a— iyt —s3— -
TN—T 5.1 ELR D LR UG T AEEDR w O, (w/57.1) X100-100 £ 725, 016,
57. 1% DT )V a— )LOFERN O L7e b,

A4.3.2 HBRE

TV & BT VRIS T L 2 — VIREEOB G LRI E#R SN D, L, HE LCa5 2
TWVWAMNEEIC L CBLMLERNH D, T a—2ADLOENEN, TH ) — ILREBEORR L 725
BEREIZOWTOENED, BHEOD ) 2 Blf, 3 REZHEEOTVEICHE L T2, 72 LT
BERRETHD,

FERERS - BERE KIS ORPEOIREZHBEA PR THOD LI LD,

TV s A (B EREE LRI, HL, —RARLEOHRME LTHOWONL T Y v 7 X L3R
725 O TEE DL,
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M. 4 BE

B, MR E L ZF 9 THRWERENH Y . 2SI HAIBfRIZ VW THE R A2 VT E
EATOVEND 5, FBIKEECICHET DHHEE R K(F v e ) HEERIRE oF [Zx 7 5 #a ki
ENRR(ZUF2)ThD, WOEIZ, ZNHDOMOBAENE T,

F£1. 4—1 R 2 HEMHEL

BN R

‘C—K TK = TC + 273.15
‘C—F TF = 1.8 TC + 32
‘C—R TR = 1.8 TC + 491.67
K—C TC = TK - 273.15
K—°F TF = 1.8 TK-459. 67
K—R TR = 1.8 TK

F—C TC = (5/9) (TF-32)
°F—K TK = (5/9) (TF+459.67)
F—R TR = TF + 459.67
R—C TC = (5/9) TR -273.15
R—K K = (5/9) TR

R—°F TF = TR - 459. 67
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AM.5 REE wi1amisszmo- )

FERIL, A A 2 RN LT IC R AT 2B E TH 208, ERT 2 KDPVKELRORIED, K
RDIKDIRFEDNT K > T, KOEEG 2R 72> TL D0 AT DKPKEKRORETH D)7
IR, IR TET D NS < 72D DT T AARNLFEEE (LHV, Lower heating value) &FFOY, 2
AU LT, BT 2K DNRIR DK T o 2RO R EE 2 @i R EVE & RS, —RAVIZITE AR E
(HHV, Higher heating value) # TR T Z ENRZLVR, ELHLOETH L2 0MIEE L THBL &
ERHY, 7B ZROREITIE U THEWNWSITORNERDH D, ok, T HITxST DRBES
DEBEEDT L I N E—FALDHF T2 EZ T2 b D LS L, S FEEE &R AR OB RIT,
SHREAW DKFEOEREFHFEZ wl & LIZREIC,

HHV [MJ/kg] = LHV [MJ/kg] + 20.3 wH

L%,

o, KR EBUNA AT AORBELZH T H L EITE, 1. WEERHTZ D OREED,
KEGAITZERSDTZY ORMEN, 2. BRAENDKEERESEDOICLEREEZ TN ED,
IKOZEFEEE N ITIARL L7l \CEBETIHERH D, 1. 2oV TE, kIE [HERLE 25
a0, 2. 1220k, EEIREET 2 2 & 2imd D £ 9 ATk ORI I b 5 )
X, FBEICEFIATERONO T, ZOMEKIZ/R 5B EE Z LW EEZME S Z & NZ 0V oIxt L,
AR HEBEREDT B AZOWTHEMmT D2 HEITITE TN KOEFICHLERETE 2 v
ZENRZW, EEEEOEKEDR wl-1ORIZ, KOEBICHLERAMEL GV TfE Hinet
[k]/wet-kgl &, T ZEZ LI VME HVint [k]/wet-kg]l DBEIFRIZ.

HVnet = HVint — ww DHww

L%, 22T, DHww IZEEEFEUED K DAIFIEEN T, 26 COE % FHV iUE 2443 k]J/kg-H20 TH 5,
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AM.6 EEEE

NAF ADOHENEEY - VIZOWTORMEEZ R TIHAICIE, BALEED KD 25 ATED
KRG BBRWNTAEDS, £ IKE G ATEED, IREFRWTAENZ A L CEBSLERD D, <
BELTAM DX DK BIK T D YBRE ThILL., ZNEDEDT I/ WD, FARIBIED X
KD EBEEDIRDEAEREL REWVWGAIIIFRENRD /RSN H 5, mEELMEDE L xdb,
BEEEEOMELZ xwb, EEEAEOEG/KEL ww & T 1T,
xdb =p /mdb =p / {mwb (I-ww)} =p / mwb / (1-ww) = xwb /(1-ww)
Thb, ZZTplIRLTHWHE, mwb, mww IZTZFNFNAKEZE TRV EXEE, KEEALTE
WMEETH D, AR, EIKIEHEDE L xaf  JKE A ELMEDOHE L xwa, BEEAEDIKEGH &% wash

xaf = p / maf = p / {mwa (1-wash)} = p / mwa / (1-wash) = xwa /(1-wash)

Th b, FIZIE, &DHAMET 7B A TEKE 2000/ A~ X% 7 2 LTy, EELED
AFEAEDY 0.75 m3/wet—kg ToHIVUX, HzEEILIED T AL

0.75 / (1-0.2) = 0.9375 m3/dry—kg

LB,

—297- FTIOT AL T AN R T



M. T ZDitk

KH72 EOTEBETIX, MMEWIRERHNWOND Z ERZBH D, ZEMBAr—<HTOD 1
000 CHHZEMNSL, 1000X1000T1O0O0HFEENRTD, HlzIX, 500 MG & HiviE,
500X 100 T Am =5 mr L,

Fo, RIBNRWEAL T, MALOREZIC M B O<ME 5] ThoaetEnd s, filzix,
200 rpm VX443 200 [AlE (revolutions per minute). 4 GPM (X543 4 H v (Gallon per minute) .

35 cem X4y 35 ce (cubic centimeters per minute) Td 5,
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AS.1 [RFE

NS F~ AT 5
DY A &Y, L<HWSDDIE, ¢, H, 0, N, S DJRF+ETHD,

185 R¥=

HEZT LT, FrERNELRDZ L%V, Table A5. 1.1 ([ZJR &

Table A5.1.1 Atomic weight

Atomic number Symbol of element Element Atomic weight

[g/mol]

1 H Hydrogen 1.0079
2 He Helium 4.0026

3 Li Lithium 6.941

4 Be Beryllium 9.0122
5 B Boron 10.811
6 C Carbon 12.0107
7 N Nitrogen 14.0067
8 0] Oxygen 15.9994
9 F Fluorine 18.9984
10 Ne Neon 20.1797
11 Na Sodium 22.9897
12 Mg Magnesium 24.305
13 Al Aluminum 26.9815
14 Si Silicon 28.0855
15 Phosphorus 30.9738
16 S Sulfur 32.065
17 Cl Chlorine 35.453
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Table A5.1.1 Atomic weight (Continued)

Atomic number Symbol of element Element Atomic weight
[g/mol]
18 Ar Argon 39.948
19 K Potassium 39.0983
20 Ca Calcium 40.078
21 Sc Scandium 44.9559
22 Ti Titanium 47.867
23 \Y Vanadium 50.9415
24 Cr Chromium 51.9961
25 Mn Manganese 54.938
26 Fe Iron 55.845
27 Co Cobalt 58.9332
28 Ni Nickel 58.6934
29 Cu Copper 63.546
30 Zn Zinc 65.39
31 Ga Gallium 69.723
32 Ge Germanium 72.64
33 As Arsenic 74.9216
34 Se Selenium 78.96
35 Br Bromine 79.904
36 Kr Krypton 83.8
37 Rb Rubidium 85.4678
38 Sr Strontium 87.62
39 Y Yttrium 88.9059
40 VA Zirconium 91.224
41 Nb Niobium 92.9064
42 Mo Molybdenum 95.94
43 Te Technetium 98
-300— TOTNRA T AN KT w7



Table A5.1.1 Atomic weight (Continued)

Atomic number Symbol of element Element Atomic weight
[g/mol]

44 Ru Ruthenium 101.07
45 Rh Rhodium 102.9055
46 Pd Palladium 106.42
47 Ag Silver 107.8682
48 Cd Cadmium 112.411
49 In Indium 114.818
50 Sn Tin 118.71
51 Sb Antimony 121.76
52 Te Tellurium 127.6
53 I Todine 126.9045
54 Xe Xenon 131.293
55 Cs Cesium 132.9055
56 Ba Barium 137.327
57 La Lanthanum 138.9055
58 Ce Cerium 140.116
59 Pr Praseodymium 140.9077
60 Nd Neodymium 144.24
61 Pm Promethium 145
62 Sm Samarium 150.36
63 Eu Europium 151.964
64 Gd Gadolinium 157.25
65 Tb Terbium 158.9253
66 Dy Dysprosium 162.5
67 Ho Holmium 164.9303
68 Er Erbium 167.259
69 Tm Thulium 168.9342




Table A5.1.1 Atomic weight (Continued)

Atomic number Symbol of element Element Atomic weight
[g/mol]

70 Yb Ytterbium 173.04
71 Lu Lutetium 174.967
72 Hf Hafnium 178.49
73 Ta Tantalum 180.9479
74 W Tungsten 183.84
75 Re Rhenium 186.207
76 Os Osmium 190.23
77 Ir Iridium 192.217
78 Pt Platinum 195.078
79 Au Gold 196.9665
80 Hg Mercury 200.59
81 Tl Thallium 204.3833
82 Pb Lead 207.2
83 Bi Bismuth 208.9804
84 Po Polonium 209
85 At Astatine 210
86 Rn Radon 222
87 Fr Francium 223
88 Ra Radium 226
89 Ac Actinium 227
90 Th Thorium 232.0381
91 Pa Protactinium 231.0359
92 U Uranium 238.0289
93 Np Neptunium 237
94 Pu Plutonium 244
95 Am Americium 243
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Table A5.1.1 Atomic weight (Continued)

Atomic number Symbol of element Element Atomic weight
[g/mol]
96 Cm Curium 247
97 Bk Berkelium 247
98 Cf Californium 251
99 Es Einsteinium 252
100 Fm Fermium 257
101 Md Mendelevium 258
102 No Nobelium 259
103 Lr Lawrencium 262
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T8k 6 ZNFRIFFE

A6. 1 EXNZEFMEDRNFEH

LSO S B DAY 0, LB E T F THER S 2000%, BN FEEHNTRD S
ZENTED, ZOFFEICHNDT =X O xR, iR, LFEEE Y, Ried bOFEY | K
REDALFLEEE O E 2B ROZ L, o, BNFNHEOFIEICOWTE, T 20
FED NELOFEEY JUNOFE VR E, WELES D VTN FZOHEMEEZSRBOZ L, F
oo NA A~ RGN WE OB FEROT — 2 2 RE L EE "R H 5,
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A6.2 BEEARITIUZIE—, EEI O FOE—, BEEAER
FXTTRXABHIRILX—

F3 = 1IN A~ ACEHEOREN 2B I T BB X Ve — BT b e
—., AR 7 AHHET XL =21, REOMD g, 1, s OFLFIL. TnFh., K[UE, i’
K, EREZRT,

#3—1 MREBENRDEICHETHEEART XL E— BT ho v — [EHEER YT 2
H =R/ ¥ —

2 E A
FEAE AR fEHET R
N T ZAHH=T
WEa 4 ====zv VAL — E— \
& HILF—

(k] mol™'] [J mol™!] (k] mol™]

L AES o G -110. 53 197. 67 ~137. 17
TH ) —)b C2H50H L -277. 1 159. 86

TH C2H6 G -83.8 229. 60

=F Ly (=7r) C(2H4 G 52.5 219. 56

X i HCOOH L -425. 1 131. 84

=R C6H1206 S -1273.3 N/A N/A
{7 CH3COOH L -484.3 158. 0

fie 58 02 G 0 205. 14 0
K& H2 G 0 130. 68 0
wFE(T T 774 C 0 5. 74 0
~) >

R bR €02 G -393. 51 213. 74 -394. 36
=P C3H8 G -104.7 270. 02

7K H20 L -285. 83 69. 91 -237.13
K H20 G -241. 82 188. 83 -228. 57
AH ) =)L CH30H L -239. 1 127.19

AR CH4 G ~74. 4 186. 38

EFHERIC L D,



A6.3 K., AR/ —I)L, TR/ —IDEBRITU2IE—F{L

F3 -2, K, AXI—, =X ) —)VOMEBIZLEY = X L E—2 AR,

#3—2 K, AZ =)L TH)—)LOEBTHILE—LL

FHDEEFE 1.013X10° Pa (2B} Dl fmpo Z /L E—

ealiis

[C] [kJ/mol]
K s — 1 273. 15 6.01
7K 1 - ¢ 373. 15 40. 66
AR ) —)v 1 - g 337.9 35. 27
T ) =) 1 - ¢ 351. 7 38.6

L EEICL D,
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A6. 4 RBET R IILE—

{CEMERERIET D & X DT H N E— L E R 3 — 31TRT, RIEOAIERT 5580
ECHY . ZOMOHBEEZbON, TOWEDTVEERITRARIMYT 5, K3 — 10
75 TR T HE,

#3—3 MREMRMEEWEOREE- Z Ve —

a4 W B2 | WE4 w BRpE-
HE JL B — e JLE—

(k] mol—1] (k] mol—-1]
— bR R g -282.98 | MRl 1 -874.3
TH ) =) 1 -1367.6 | kFE g -285. 83
TH g -1560.7 | RFE(T T 77 A M) s -393. 51
TFLv (ZTFY) g -1411.2 | 7m0 g -2219. 2
g 1 -254. 24 AH ) —)v 1 -725.7
T a—A s -2803. 3 AR g -890. 7

LEERIC L 5, FREEHC £ 53T
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T8 1 IERRHOERE L AIRE

AT. 1 (EERRBDHRE L FIRER

{LAEREE DT BN & AT BRI A 3R AT. 1. 1\ TRT,

F AT 1.1 AL BRE O 3 EE: & nTERAESL

3&@&

A AR KIRH A
AR (R * [M]/ke] 40 28 56
AEAERC [4E] 46 219 64

* D ETHOREETH D | EHSOUBLRMEIC Lo TRES RRLIOTHEEVPLETH D, £z,

ZZIWRLTWADIIENBAETH D,
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{18% 8 APEC DA

A8.1 APEC & (X

APEC (7 7 KFEPERR B /), Asia-Pacific Economic Cooperation) &I, 7 77 K Hus o
FrferfREZe A BN & L, NOREEE - MRS 57 +—7 A, 1989 4 11 H DO 1 A
MEEE (A=A R U7 - Fx 7)) 2boTHEL, 1993 FLIEEMSHELFEL TV,
BN OHEGERE OB B - Fi, B - Bz TEREH LT 5,

Table A8.1.1 APEC Countries

Australia

Brunei Darussalam®
Cambodia

Canada

Chili

Hongkong, Chinese
Indonesia®

Japan

Korea

Laos

Malaysia*

Mexico

New Zealand
Papua New Guinea
Peru

Philippines*

P. R. China

Russia

Singapore*

Taipei, Chinese
Thailand*

United States of Amarica

Vietnam¥*

* ASEAN Countries
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T8 9 HEDBIR

A. 1 FEIDNA AT RAEABR

BEDONA F~ADENBIE%S Table A9. 1.1 [Z/RT,

Table A9.1.1 Target of each country

Country Target

Cambodia There are no targets.

Indonesia Development of biofuel plantation in 5.25 M ha unused land. According to
Road Map Biofuel Development the Biofuel utilization (biodiesel,
bioethanol, bio-oil) will be 2% of national energy mix of 5.29 M kL by 2010.

Japan Thermal use of biomass: 3.08 M kL, Elecricity production from biomass
and wastes: 5.86 M kL oil equivalent at 2010

Korea Thermal use of biomass: 0.679 million kL, Elecricity production from
biomass and wastes: 0.367 million kL oil equivalent at 2011

Laos Now the government drafting the policy and target for the biofuel
especially biodiesel from the Jatropha to mix with the fossil diesel to be B5
by the year 2012, B5 by the year 2015 and B15 by 2020. And For the
Ethanol is E10 by the year 2015 and E20 by the year 2020. These target is
under drafting of the document.

Malaysia The target for electricity generation from renewable energy (including

biomass) is set at 350MWe in Peninsular Malaysia and 50MWe in Sabah




Table A9.1.1 Target of each country (Continued)

Country Target

Philippines Two years from the effectivity of the Act, at least 5% bioethanol by volume
of the total volume of gasoline fuel sold and distributed by each and every
oil company in the country. Within four years from the effectivity of the
Act, the Philippine Department of Energy, may mandate a mimimum of
10% blend depending on the results of the study by the national Board
created under the Act. Three months after the approval of the Act,a
minimum of 1% biodiesel by volume shall be blended into all diesel engine
fuels sold in the country. Within two years from the effectivity of the Act,
the Philippine Department of Energy, may mandate a total of 2% blend
depending on the results of the study by the national Board created under
the Act. Provided that the ethanol and biodiesel blends conform to
Philippine National Standard.

P. R. China Percentages of renewable energy consumption will be 10% by 2010 and
15% by 2020. By 2010, annual consumption of non-grain based fuel
ethanol shall reach 2 M tons, and that of biodiesel shall reach 200 000 tons
in China. By 2020, annual consumption of fuel ethanol shall reach 10 M
tons, and that of biodiesel shall reach 2 M tons in China.

Taipei, 1.Elecricity installed capacity of 741MW from biomass and wastes in 2010
Chinese 2.Biodiesel production : 100 thousand KL in 2010
3.Bioethanol production: 100 thousand KL in 2011
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18 10 NAATAEEDER

AMO.1 ZFOFDNA AT AEEDER

F A0 1.1 2T T DONRA I~ AT B T DFEERLY ~T,

Table A10.1 Time table on Asian biomass

2005.1 1t Biomass Asia Workshop (Tokyo and Tsukuba)
2005.12 2nd Biomass Asia Workshop (Bangkok)

2006.1 Biomass Asia Forum (Tokyo)

2006.11 3rd Biomass Asia Workshop (Tokyo and Tsukuba)
2007.3 Startup of Asia Biomass Association

2007.4 Laos joins Asia Biomass Association

2007.11 4th Biomass Asia Workshop (Shar Alam)
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i 11

EEEDH

A1 FEDEHEERRNGRE

KEOFFE EREN 2 RE %A Table A1l 1.1 12T,

Table A11.1.1 Language and “Hello” in each country

™

#

Country

Language

“Good morning/ afternoon”

Brunei Darussalam

Cambodia

Indonesia

Japan

Korea

Laos

Malaysia

Philippines

P. R. China

Singapore

Taipei, Chinese

Thailand

Vietnam

Malay

Khmer

Bahasa Indonesia

Japanese

Korean

Lao

Bahasa Melayu

Filipino, English

Chinese

Mandarin, English, Malay,

Hokkien

Chinese, Taiwanese

Thai

Vietnamese

Selamat pagi/ petang

Arun suo sdei/ Tiveah suor

sdei

Selamat pagi/ sinag

Ohayo/ Kon’nichiwa

Annyunghaseyo/
Annyunghashimnikka

Sabaidee

Selamat pagi/ petang

Magandang umaga

Nihao

Nihao

Nihao

Sawatdee

Xin chao




+8% 12 PBEEEE
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A12.2 BEREDESE

HART X =28 [ A~ ZA[FEFMR] A4 — 2%k (2006)

WES M AT 4 —BAOFT T 74 E—T— (2005)

REBUL TAA A~ A—EWER L BREE] = J# (2004)

INEEBRE [NAF~ A« =R r—HEARBAAT T BRI TERFBEL (2003)
AART R NLE—2E NS F~vAN Y RT v F— 54 (2002)

NG (A A~ A—FMORBF= ¥ —] (LT3 A HE (2002)

BRI TR~ T N A= R X —Jnift) ZRALHARK (2001)
YGEHIRE [RA A~ A « 23X — - B 74 E—3v— (2001)

iR, AR, BREM— [N = r¥— | 4T MR (2000)

WIPIERE (A A~ A< 2 1 e xAF—  HEREBE Lo T CO2 JEHIFP ricTE %)
AL (1998)

REEWR (A F~v AT F)VFX— @ EMRER - BEEMOFIFRH) Eo X —k 2 ¥ — (1986)
AR —R [ A~ A )L X —25H ) Gkt (1983)

MALv¥— C.L 7 RE ; HZEBE, BIINEZR (A4~ 2 @ AP x )L X —&JH ] a7
HihR (1982)

LT &R [N A~ 22X —] FaHEHE (1982)
SeHAILE, RBWINGR TN A~ 2 @ AFEE ) b, T, Fatiiiite 2 — (1981)
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A12.3 hEEDEFE

HAABEIR MR, Sfhe, $IRERER TR E A RRIR T (b2 T3k (2007)
INE MRS . BRE, REEER TRALYEREN) P EBRE AL (2003)

HE AR R B T E AT REIRAREE 1997)  hEEEHARE (1997)
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