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Summary

This project is implemented by APEX in collaboration with Tokyo University of
Agriculture and Technology, Gunma University, Yayasan Dian Desa (Light of the Village
Foundation) and BPPT (Badan Pengkajian dan Penerapan Teknologi, Agency for the
Assessment and Application of Technology) aiming to develop drastically low cost
biomass gasification technology appropriate to Indonesia. In this project, based on
the experiences of pilot plant, which is already in operation, demonstration plant
will be designed, installed and operated to justify the establishment of the
technology.

The duration of the project is two years, that is, 2006 and 2007. During the first
year, it was planned that operation of the bubbling fluidized bed pilot plant, which
had been operated previously in Yogyakarta, was continued and based on the results
of the operation, demonstration plant was designed and started to be fabricated. In
addition, major part of fast circulating fluidized bed pilot plant was planned to
be installed in Serpong. During the second year, it is planned that the bubbling
fluidized bed demonstration plant is installed and operated to justify economical
and technological feasibility of the technology. Also, the fast fluidized bed pilot
plant is planned to be operated in the second year and based on the results of both
types of the fluidized bed, a guideline for the selection of fluidized bed type
depending on the case will be established. In this report, results of R&D activities
in the first year is described.

The major challenges in the development of biomass gasification technology may
be said to be tar reduction, attainment of high calorie of product gas and cost
reduction. In this technology, it is intended to reduce tar emission by using clay
catalyst as bed material of fluidized bed gasifier, which is capable of adsorbing
and decomposing tar. Also, by circulating clay catalyst between gasifier and
regenerator, the technology enables steam gasification to obtain high calorie gas
as well as continuous regeneration of the catalyst. Inaddition. By conducting R&D
activities in a developing country and arranging nearly all parts of the gasification
plant so as to be locally producable, also by introducing manual operation/control
properly and by using cheap catalyst, this project aims to realize drastically low
cost gasification technology.

In the first year of the project, we continued to operate bubbling fluidized bed
pilot plant, identifying problems such as insufficiet mixing of biomass and catalyst,

clogging and/or overheating of biomass feeder, inappropriate management of catalyst,



necessity for heat recovery, insufficiet product gas treatment system and improper
selection of engine. Taking measures for solving the problems, we designed
demonstration plant and started to fabricate it. Also, we have installed major parts
of fast fluidised bed pilot plant. Small experiment was conducted to support
optimization of operating conditions of these plants. Data accumulation of catalyst
aging and usage of spent cat/ash was started. In addition, experimental apparatus

for establishing simulation model was installed and a model was proposed.



I.AK

3



B FE
1.

==
H 5\

HIERIRBE L O BREEAL A EIR DO FIRIEDBLE G | A% OMF O 2L F—ffa13, ba
PREE B FAEFTREZe HARAT RV X — (T L TR IT R e b Z S ldimeE £72720,
FAEZRIAX DR TH AL AV AT RAX — 1L, BHINCREESKE <, EREE0
BRI D Lo O K - BERBREHI R T X D558 A b o T D, I - BHEIR & LT,
ELHRBE, TV —LREE A X UREEEOTERBANIIINA T, X, IRV B R
R« WRIBREL 2 R PE L 9 D BVE 2 ERBAN OBRRNEALTEBY . " A AT I L F—%
AIEHNTFIAL 5 DE&MFITE LD TETND,

AV RRVT OERX—EORIL, =RV F—EWERKEZHR LT 20X —i%
RBICLVIREESND D, BUEOBOROE ML, (1) =RAX—JHOLER(L (TR, kK,
BAERTRET R /L X —OBHFE - FIARE) . (2) =x/F—EIRORIL - @k, (3) B
X, (4) BENRT XV F—IERE, (5) REAMOER, L2oTn5,
FNHOBEFITE, A ¥ RRUT O RVF —FE) DP fliRHF 4 LR 2 HE TR LTV
%—J77C, FEOEFE = 3V F—F T 5 A MITFELT TEEED 10 22N & b, BiR
BIFFIAH BT > TETWDH Z &, R /KEGE, KRG, BEIEYRIES OBRET M
PEZIMEL TWD ZLn3h D LBEROND, AEFFETHIET 2EAMIT. A A~ X &K
A A N CTREDOREHIEI T E | 7O HROAPEMDHEFRHC S SRR 26 DT, A KRy
T DEFNF =D, BREAMOKRICTHS L REO =3 LF —BER E L<EAT S,

FERETITENIRREBEAN S A L TR Y | BEOFRERE/NLE 1A 21,768 MW, K
fil (IPP) 3,450 MW Td 525, FREITKT 2MAGRIIIT 10 % FREE LAv7Rvy, FLiryEE /)78
BlFSNEYr T - NUBRRICBWT, —EOREBZRMORRIC L 0 IEENNLE S5 HhE
W25 Z L3l vy, BAMOREM NG T, BHCE— 2B NE ENRARNE
BEHELTWD, £ v RRUTEIFIZ, 1999 4EO T 2 F—HWEREFICLY . A F~
AEOHAFRTRAF—ZI L O L T 5/ NEBBERMIC L > TRESNTZENE, &
NHENEVED Z EEZEDTND, N~ AT RV T5HR OMNLER & L CTHRIFO
HLDOTHY, ZOERKIT, A2 R T OEBNRREM, FE¥X L EEOREARHET 5 2
LITORN D, SOICAFETHETIHMCLVAEES N E I Y — T AL, 2zl
BEA RO IIE, A Z ) — NV EORBEHT IR U C R BIIREL & 2 W TR ek it
OBEELE LTHWS Z EnTE, AEOAMEROMEZM > bO L bR 5 5,

BT, A ¥ FRU7IE UNDP D NHBAZEFESS 177 7 [Ed 111 7 (2004 4) LAR(ZTH
D, —HOIHB 1 RALLTCTELT A% DFIGIX 7.5 %, #1600 I AIZET D (2002 4,
HRERIT) . 2005 AEDFERKRERIL10.3% THHN, RERRELELZEDDL &, KREFKT
T 4000 HAICIB LS &b, BERXR, BHAXRIZEE TH D, A A~ A%, Hilk
B LI FMEHWT, EEORB LRIV X—2MRT 20 THLI NP XIT, £
DU, FLER, 2, (R ORBRNChIZ ) | KIS0 Z AR L, BREER



CREAABICERT 2D THD, &5z, HITBAROEEICHLKE LS HF5T 5,

2. PAkBAFE DR

FeEFEEFNEENE N APEX TIE, 2000 FEOFENDL, 7 V7T HUIBIZHE Lo A A~ ADH A
BRI DA Z M), 2000 FEFKITHRG 2 Al / BN & 35 /31 A~ 2 O fih
SR AMCHM 2B L2, 2000 4 12 Ap D, BAURLRKFERFBAED S 27 HEHBE
BECYRE, BRI ERE) JRRMIER & B U N ER ARG LT, A A~
AT G B EE AR FIGREO O & D132 — VORI - RETH D2, IHIEER O
o R HR 3 2 — L OBRICBAE e R A b o Z LR S LT,

—J7, 2003 4 10 BIZA ¥ RR LT DY a7 ¥y VZ RN CRfE S - EiESE (E
fE:APEX, T 4 7 ¥ « THME) ZEo0FE LT, APEX, T4 7> « TYHME, ErET KR
. BPPT (A & R 7 HAMISHFHET) D403, Z O8I L TED TV Z
LIZBRE LT, £0%, APEX &7 4 7 v « THMETIX, a7 ¥ x 2RI 25 KW
DA vy N MaERER L, 200549 ADEEEAZBL TS, £, YarTyl
NETHIROT T > NI AT ) v 7 HENE TdH D DIk LT, BPPT TIRSMIEER M it Eh g
DIRA vy N TT 2 MEEREED TN D, ZOHMIT, R EAREEIC I D 2 — Lol S &b
(2. HAUIF & A & f 2 TR BRIRENE ORI K W BEEDO ST ARGELNDL Z &
ELIEHEE ORERBAN L VB TH D 2 &, KEDOAA A~ 2 K CHERATE
HIEREIFHERHY, A RXITZ2DET D7 VT HI TR F T 2L b
S2HLDOTH D,

3. FEOHW

A2 RV T HHITE AR, DERBN & e TREITR 2 X b DA A~ A REI RSy
g AEEARCB LT, BRiC Sty N7 T B R THEA B & R 2 SR LR
ik UM DIEGET A N7 T v MR - RIS O, SRk &2 ERLT 5,

4. FHENE

A2 RATTHMITEAH R, A2 A & § 5182 2~ OSA A~ ZFREIE R R 7T A
fEEMFICE LT, BRICIEIRF O M vy b7 T 0 hOMRZSFE 2, RSN S xR A
BHLC, 77 7Y VEEMEZREIE T 537 ) VI RBIBEOEIET A 77 > k%G,
B, RS, fET. Rl 5. S HIT. AMNEMERAREE A vy P T U b a2 bR, T
s, . AT 5, TASICk- T, ZOFIROERMEEZ TN D,

FAFE OV IBFEIL, Y a s Uy BBV THRICHEL O E > TWDH AT Y T
MENENA A~ AT A A vy N7 T hO@ERRE kL CHRZ2ERmT 2L L bic, if
REERIREZFE U2, FEROBAOEIET A 77> haikat L, BUWEEBAT 5, £
7o, WATL T, N7 UMANR . TRIIZERIZEF L TV D AMBIE SRR E E A A~ A



WA A vy b T T2 S ORIy ORUE - ik - REZHKEZ D,
5B AR OWK 19 IR AT Y o ZREE T RO EIET A N 7T v OREE KX TR

A TCRE

R ERE L, D7R< b b NT Y L S RENE A XIS LT, B -

FAf S T FTREME 2 FERET 5, A TR A LR /R L7 AN e R i Eh g N1 =
v NI hEEIRL, M ey NI FORMREZEI LT, N7 v 7 iEE/ S g R
g EEm SR OBLEZASHNC L, BHOKZ 52 5,

5. FEhufA
AREMBETIE, FROBAM3H (5B 1HIETEFD) . A R Tl 23, &5 F 0 IEHE
gt a s ) — 7 AaEfMATER-RL TN,
EEN] (1) FeEIEFNEBENEN APEX

(2) HRUR TRZFERFB AR ARt eI B A Je =
(3) BESRFPADC L AR HITZEE (FiE)

A RFxT7Hl (1) 47« FHME (Yayasan Dian Desa)

(2) A2 R T HASHAFHGT (Badan Pengkajian dan

Penerapan Teknologi)

EEFFE O FERRFE ELE L. Tt LB Th D,

HAM  FrEIFEFNEENE A APEX REHFE S L&

AVREXITH TaT7y s THUME Taov 28— T AV LT
Flo, A V=T LOHEAUN—=OHIEENTRD LB TH D,

APEX

CHEAKRO LD F L, HITEHE, R
T ARTY U TREEASAL Ty N T N OEEROSGE - i a7y e T

W & L),

- EFET A MTT 2 N ORGE - BUYE - RE - REEE (T 0 7 - 7Y &SR]
c R/ BT NoiEER (777 o v ¥ —IC &R

c NIBERIIRENE N 1y b 7T 2 b OREEE - BUE - BRE - EiRO

< INBUBESRERIC K 2 RS R . CROAUR TR & e m, Bee 7 VBT 2 7

FGRZFEAC T T2 R A7 R IS ZRE)

- RENER & L COR ORI BIT 298 RO TR & 3E[H)
- BEfRIE CRE ) LAEMIKIER S ORS S3HT & B3R TICBE o 0P (RO T

R & FfR)

WO LR
A vy NT Y NEBOE
- XA vy NTT 2 RORHM
« FFET A NS T MEREF SR



- EFET A N T v R ORI
- NBRESEERIC X 2 RS R l (APEX & 5 [H)
- PRENHEAR & U C OB T OREICBI T DA% (APEX & 3E[A])
- BEfdE CRE L) SAEMIIKIR B DR i & HHER TSR 58 (APEX & 3k
[7])
e R (FiD)
« T 2SO DEEE 7V ARG U BRSO ik & 2B 0= m EICE T2,
BPPT
CSNEIEBRALRENE XA vy N7 T v hORUYE - BRE | duiE - s
- [A]_Eooifiin
- 7 ak A ORFFIEREATL
T ATV T
ATV TRBE AN, 7y N T 2 NEdE (APEX & 3E[FE])
« FERET A N T ORGE - BUE - GRE - BUEES (APEX & E[R])
- 7o A ORI



F2mwm BT OO L R

1. kS Al & 22— L O HIE

PN F < ZAD T AEDEATBHIFEIZ I 5 FERFEEO UL DIE, WO E TR TR L L
HICENAET 22— VORI RETH D, ZHETITOILTE L Z —/LORERIKR & LT,
(1) milifb, ZEXREOHREDELFMELZRELZY . HDOWIEIRFe~A b DALAA
BRI D728 TAEFRORKICLY . BET L —LOEAKROEEEZRL 5 D
() &, (2) HAUIFFRICHE —NVT T v h— =B, A7 T 3—, 7
A NVE =R LT, BAE LT —VEDIR~REL LD T2 60 (TR BnHo5 Y,
AT O — RS & LUE, B E O R OB 28T 5 Z L IC b 2 0 A TH 53,
IR, 2 U D) 27 RIEEME~OAH, BB REDOT AU v FRH
0., FZBKHOWRITERT ADRAGELE T HERL D, Favad ML AR
B2 X — VHIEEI R A H oM, Re~oA MIAE - RESE L, DADAAITEM TS
Do & 0EMTHAMED & D WMFINRD LN TND ENVZ D,

AREABAFIZ BN L, R CTAFERELG A2 Z— VB WA - 3 2 BR/ il &
LTRHHLTWAZE, EbIC, ZRZFMmAIE LTeidel, maikzobo L LTH
NWTWDEZAITHERS 5,

2. 1— 1% HAETRATITbn o/ MIEERICHE A Sz Ny F o5 2 [k
BETHDH, N 43 cm, &S 50 cm DG HE BRI F2 FIEL, AF—LE2ELERET A
TiBI S oD, Fesrd —EDREIED, ZORET EHNO AL A~ A EEAL, £k
W, A, KIEMEWE., % — (2000C KN 100°C TENEIE) . IREMBE ISy, 7%
EELTHBEL, ENZENIT T 20D TH D,

2. 1—21%, ZOERIBIT D LABED X —VEEREEZ R LD TH D, 650°C
DAF—=LHAUIZEBNT, U Yo REREBISARE L8132 —p3 11.3% Ak (R
ForDoELE L) Lioloxt LT Hiit o —F ©H 215 A L& iREitik & LI-54.,
H— ) OERKIZ0.35 % ([F) ~&KRxIWh LT,

2. 1—3F RUEBRICBTDIKRFESDET T 7 ar~ODRRERTHEDTHD.
K AR A EEA L L CTHWESS, YU By RERWRSGE LT, HA, iEh
KM L, 2 —/, KEEWERBE DT 25 2 ERbh D,

2. 1—41% FAMERERERD ORI KIETTHEL R LIEEDTH D, 650C (923
K) &E~RT750°C (1023 K) TiEk, HADAEREIR L., BN O /KEEDE D
T 5 LD,

2. 1 -5 N bFArzple L, MitoBLUEOHRELEH DT HDOTH D,
RIBED R S A R LT, BB AT 72356, BN R S IR 2N+ % —
Ji. BV EREEHEBE ORI R b,

INHDZ LD BRI, A Al SRENEAR & U TN A~ 2 R o3 iR 7T
ZEEATZAE, Z— VKB E A HIIR L DD, N~ AZ R AT 52 L



T&, AR ORERIE, T AEREIC L > THEL O 5 2 & ihamOAs+ 52 12k,
ikt & L TOMREREED Z &N 5D,

samplein ¥ T.C. _Tar trap 1 (100°C)
Dk
N, purge #—%Eé © _Tar trap 2(200°C)

TOC analyzer analyzer

9:] KX
T | I
H,O I — ce Sampling
’ g | M ' (/™ bag
N2 R Gas
| meter
250mm 500mm @ -
[

I.D. 43mm «—

l> CHN coder

2. 1—1 /INRENy FEBRERY

12

=

Tar Yield [%]
(=]

. Y V77727727777
Silica Sand Activated Clay
2. 1—2 HiTfbo & — LEEEh R



Carbon distribution [wt%-C in sample]

Carbon distribution [wt%-C in sample]

100 .

[T in condensed water

in tar trapped at 373K
[Jintar trapped at 473K
[EZZ] trapped on bed material
Jin residue

I
80+ .
60 8
40 + .
20 - .
O .
Activated Silica
clay sand

V7 in gas

Bed temp. = 923 K

Static bed hight ~ 80 mm
Sample = Japanese cedar
Sample weight~3.5 g
u,su, . =0.08 m/s

H,O conc. in gas = 85 %
(N, balance)

Influene of bed material on wood gasification

2. 1— 3 KA LR O 5B BIE TN

100 . - .

80

([T in condensed water

in tar trapped at 373K
[Jin tar trapped at 473K
227 trapped on bed material

923 K 1023 K

E=in residue
V7 in gas

Bed material = Actiated clay
Static bed hight ~ 80 mm
Sample = cellulose

Sample weight~3.5 g

u,u . =0.08 m/s

H,O conc. in gas = 85 %

(N, balance)

Influence of bed temperature on carbon distribution

K2. 1—4 HAEIRERERRS DLy

B RIEToh R



100 . : . . :

[T in condensed water

Y in tar trapped at 373K
[Jin tar trapped at 473K
2] trapped on bed material
[T in residue

in gas

(0]
o
T
I

(o)}
o
T
I

Bed temp. = 923 K

1 Static bed hight ~ 80 mm
Sample = cellulose
Sample weight~3.5g

7 usu=0.08m/s

H,O conc. in gas = 85 %

D
o
T

N
o
T

% b 2 (N, balance)
Activated Acidized Raw
clay bentonite

o

Carbon distribution [wt%-C in sample]

Influence of acidization of clay on carbon distribution

2. 1—5 BRMEEOHGE

2. TEERIENE DM X DO A L AF— AL D T A1k
REHFIC I TIE, B % 7 A LIF & AR OB R SE5 2 LItk Y, A4~
2 DB SR AL & i D FE A 2 AT 5, 2. 2 — 1 ICEMEERAT ) o
7 FEE A ACAR ORI % 5%, B AL L S B0 | E O 2 B
KT B EAEBET %0 JFUBD A e R 2SI HE L. 7 A (LI R0 49 Bk >
BAF—AEEALT, Kt OMBIERIC L > T, Ao Fv 2% H AT 5, F— 3kt
BRI & o I « SRR S, A A~ ADBL IH R ERBESICER SN D, HEY
R R O R HERE T 228, © OREARFES TRIDIEIE S ko 72K+ % BRI
BB St FRAES IR 22 R A K & A

Do LICk Y, RESEMBERE L, e BAR

T 5, FAEIIL, BB K-> T E gz ]j ———
Ah AR OV Z{EAF G BR S, A A~

ADH A2 & & b, T ARSI

AR

AR 7 R4
B 7B A 2 B F 1 A T i AL . .
VERBEIHT B, LLEEAT— 50 A st S
— ROMEETH DB, RICREEIT ) DB TH -
——

U, W AEIF O — B 2% R L, 2ok X
H AL IR F— b k2 DIREH AT )
LA AT L B ARETH D,

AT Y 7 RBREAHIE LCT SREDS o 0 —1 gy Y o E A
A A~ ADIBITEH T D BPROASA A~ A gy
BB LT S0 & S A A~ 2D RE



AT DT, o, KB Z v MBW T, A7 U v 7 iBE Tl A biF
OWERE WK DB H D, ZD7d, FEAAL v 2AOFFE LA X, 77 bD
BRI E 0, ATV 7B E & AMNER BB A DI 5 Z ENBEHATH L EEZ LI
e ZOXIBRBENS, HKEEI L YT ADA L R—=TH 5 BPPT (1> RV TH
TS AR T) Tl kG2 A/ Eh R & 35 . SMEAE SRR Bl A A (L2 0O PR 12 H
DHLA TWD, AEFEIL, 100 KW DA 1y 7T hOEERSORME « B3R - RE LK
Z. WHEEOFERIG ATz, N7V TRBED A vy 7T PIENNCFEIET A R 77
Y NOFEBRFER L SRR EE S 2y 7T POEBRERE A BRBATH L
o T N AT AL T T FORBUT XV | WG E W NTEW DT 272
LEHPEONDILDEEILND,

3. ARHM DR
BAFE P OEATICIZ, LT DX D RFFER B 2,

7. B =V O
MR D T 2 TIX, Z— NV DAERE B T2 DI AR Z 800~1000°C D &k
D 2B, AEETHIET HHAMTIE, KL oMBAERIZ X - T 650~
50 CREE DO IHKIEDFHTHL X — NV DARELE S Z ENTE D, ZHITLD,
H— )L OSBRSS R E A B 72D LT RIET 2N ATRE L 72 D, ZHITNZ
T, FOSREDIIRIC LV | RIGHEIZARHRM L, BHERZIRB L., & 5ICimEhi
TRDBERESCHEMIK DVSRLARET D Z LN TE 5,

4. K= X b
TERDIT ACHIN L VBT ZETH D, ZAUT, KibfiEoEHIc L > T, #—
NREOBGEEZHINCE D2 &, TAMUFOREZK TEH 2 L, EEAim
fifb U, SN AR BER A @I AL TV D Z & 100 %5 CalleE - AT
LD LT REICLDBDTHD, BRFEHD A1y FTT 0 MxEEM
DHHER T 5 & AN IR E O HATIC X B PIHIHRE 1% 70 5 ~150
JKWAZE ML OITK LT, ZOHEAMTIX, £ 10 20 1 D 10~15 J5/KW
BRETHULRIALTH D, £z, s L CLMiZekitEz AT a8 zic, fil
R H/NI W,

U, wmhna ) —J ADEFEN AR
RBIZE D, WL OPDOEIRE— ROFEWFITRAHETH DN, AF—LDH%EH
ZALHN & T 2T A0 ZAT 2R, KB L —BbIkFE L ER oy & T ominE - mha Y
—DHAZEEL D D, HFESNI-H A, HERE, 7 —EBLror Yy /Hax
VYU AL =N KD IEE MR PE T ES R RIS 5 2 N TE
Al



. BT DEEMIE CRs ) SAEMIIK DIREWM O THEE T
KA IS & bRV RAICHIET 2O T, —EOHH T L T LR
B LM, HE SO A RO DR E TR, FRFC AL A~ AHROIR Gy bk &
HEn2 Ll d, ZOFEME C5t) SHEWIKOIREWIL, Btk 1L P4
D HEGRANL LTHELTH D, £, HYWOEBITKNIER I X T V1 HEICHiKE
ENTZY | ® G LD EHEOVERIC X - T, LD b oW ok MEN
BOAFENREEOTL Y TIROVIFFTE D, "M A~ ARV FX — & FHAERRER
BTHART 27201, NA A~ ADF O HEOEFEME DRI N EE TH LN, =
D XD IIARET, BIEMT LD HEORMN R AEPEVMER 2137020 Z &N TE D,

T AT—NAT v TNES
KELJBEIC L > TEAr ) =T 225585 7256, ThasEalle 3,
A =T AT b0 AR IR OGN < 55 2T 508, ARIE TN
Tfl g T L > T L3P 2T, FEEOFBAEALTH, N A~ ZA~D
7R BMR i & T ACIF N OB 7o 25— « il & OIR A A HEFF LT A7 —
NT S TWEGThH D, ZAr—NT v TOBENGIE, N7V U 7iEfE L b5t
R BRI BN N BALEN B D,

B, KREONAFRAEEZDEERATEZ S,
TIVETOH AEERIL, FEIO A d~ 2 BB LR & B AER T &
RNHBDHE LMo TEN, RKEHTE AT Y 7 RENE THOWILIE, KOS A4~ R
(B):5cm~%+ cm) ZEreETIcEFOFEFENT AL TE D,

ZOXIC, RFEOEMIZELY, ZOFEIRNEREIIUL, FRZE O X — LK
I A NOFRIZE ST, THETEBRBBL T Lnolcd v R TIZHEAMED H 5 Hilr
MWEBLL, £, TOEMNOFIATEH S HIFENE > T, A A~ ZAD T AL AT &
LTS EHNTE A LV 5,

_10_



3T Pk I8 DO &R

SRR I8 FFEEIT, ¥ a 7 P WA ZIZBWTCBRISEIE DM E > TW O AT Y Vi EhE A
T~ AT 2 A vy N T T FOEEZ L TR ZERMT oL & bic, RELdRE
FH LN L, FFEORXOEET A N T T M e&it L, 8EEBB LT, £7=, IITL
T, ARy (P IZIAR) TRRICERIZE T L TV D AMNBERBIREN G A A~ 277
A A vy T T N OREER G ORUE - JHER - RE AT

1. N7V 7GEEE A 0y N 7T hOEER
1. 1 fmry T2 NOME

NAay N7 FOBEIXTRALICN3. 1—10LEBDTHDH, N~ AL
A F = AHGERIT L > THITE DB ARHE TH AMUFICEASND, T AIF & FAEENIC
VRS AR ENIRAE CIAE L, MO ZMEER L T\ 5, HAFIZIEATFT—A, HDHN
IFAF— L EEBROIREG T AN, BABIZIIEINEANSIND, A 4~ AL, Lo
FE T, Ml CRERD 2 WVITKFERR L ZERUCHEAL L, A KEWME, ¥ —L. Fy¥—
RS D, A= eF v —O—EITMEICHE SN D, REPRFES TEDI, EMEEE
ST, Fr—& L BICHAEBIHERT 5, BAEBITITERERE AL, K Aot
B fefRd 5 & & bio, MBI S o RBESEREE - IRET 2. 2T X0 T EA
A, oSG, FA S, IS AU AR T O 2B G BR S, ARG
ZRET 2 & L ISR E e B A G T 5,

BT AT, VA 7 A KV EET DEEME DL, A7 I NN—L T 4V E—IZ8D
B PR, T —BAT o D UITEASND, T4 —BAT e DR R LR
HOIRBEC XV EHEE S, AR A DFENE T2, BN SN D, — RS A
. A ey h T I MZBWTUIZOEEFRAUITHH LT D

B, EBRRE N AMEER AT O BRI, ERRICB VLT, AU & AR OB Ot O 9E
BREITOT, TAMUFIZEROARERE AL Z LIZEY . ZREITI,

NA vy KT MR
BESAT AV RRUTEY a 7Py IV EERIMN
JEAEREST: 25 KW
B T AR B OFAES (1, 100mm ¢ X 2. 45m), 7 4 —E/Lx= P (30KW)
RAT—, 7TuT—X2, SNAFv2EEE, YA o7moXx2, A7 TN
— Ny RRL—=0 7 —=F—=X2, AT FRA NI —F—X2 {
TiEh)E - WNESFEBR AL N7 ) o 7 il
ST — R 1. TAUF/BAESRO ZIC LA AF— 4 (+22R) T A{LiER
2. A AESTHIEIT & 52K & T A LR

_11_



_12_



