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Fig. 1. Foster Wheeler ACFBG train.
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Biomass gasification®2 20003 0l=2] DOE OlA 21AID] AIEHE <ol 228 S&EIIS
= otz Hd&EE bt U204, waste gasification SAl MAZTSZ Y S U=ses =

10]0122 MIARL A0 S56t0 &JI=2 2 D=2 =Z6H)| fIoiA

Foster WheelerOlMd= A9 CFBYA 2|0 e E2 HES HIESZ 19804

ABEDI0 AM2EO] CFBG Jl= (biomass gasification)2 MMEoIFLCH = HEH ME23= 1983
EH EI&tE9 |ime kilnUl 0Jl=e &R E AMIocl= 35 MWth E&°2| ZHEQ|IJULE. OI=F

AE0 &= JHS pulp mill SN 22 JI==2 27 MWth Jt MIRIZD ZIEZ0 SAl
mill S0l 17 MWXK2l CFBGII A& & ALH. £& barklt waste woodZ2FH Z
20 S0Ite HSE MAotD UCH LR JtA= AZISHA 012 UCH (Table 1).
2 HEEo & TAl Lantitl ot MIIE S36t= Kymijarviel 28A0AM= Ol 2
224 (240 MWth, 125 kg/sec steam)Oll AtE&l= AHE Y HAIA HAZ O] < =
HAAUNA 22 = A= 4N DM H=2! biofuels or refuse fuels (Table 2
CHMIotDl ®loH A Foster Wheeler?t &JH demonstration projectE = =

biofuelsE A& JIAGIoI M= HIHO IIAS S &Moot Us AEtS 20

AtEot= AO0ICH 1998 — 1999 Holl Z& g2 e 43822 UL

Table |
Foster Wheeler's ACFBG reference list (note: all of the units were designed and supplied by Foster Wheeler Energia Oy)

Site Delivery Gasifier Drying

year capacity
Oy Wisaforest Ab, Pietarsaari, Finland 1983 3ISMWy, Flue gas recycling, gas combustion
Norrsundet Bruk Ab, Norrsundet, Sweden 1985 27TMWy Flue gas recycling, gas combustion
ASSI, Karlsborgs Bruk, Sweden 1986 2TMWy, Flue gas recycling, gas combustion
Portucell, Rodao Mill, Portugal 1986 17MWy, Flue gas recycling, gas combustion
Table 2
The available local fuels on annual basis in the Lahti area
Fuel , Amount (% of total) Moisture (Wi%)
Saw dust 10 45-55
Wood residues (bark, wood chips, wet and 30 45-55
fresh wood residues, etc.)
Dry wood residues from the wood working industry 30 10-20

(plywood, particleboard, cuttings, etc.)
Recycled Fuel (REF) 30 10-30




Table 3
The composition of the recycled fuel (REF)

Component wit%
Plastics 5-15
Paper 20-40
Cardboard 10-30
Wood 30-60

FE0AM HBIOIQOA JtASIHES I &8 22 £, HMAES ot Us dAS2:
sSUL 0l==2

(1) Foster Wheeler2t 1995401 Alstrom Power2l CFB 222 222 At
biomass gasifiers or mesa kilns2 HM&aotD UL (2) Tampella (E2Z) + Gotaverken
(AflE)= 1990E THoll Kvaerner pulping Co.0l E4%IULCH 0= “Enviropower” Z+1a}
= HLSIAE JHNLD JUUB2M pressurized gasifiers for biomassE M EGHAUCEH 0 SIAb
= 199540 22 23Ul AIASES “Carbona” etz SIAN HEZ 226t JACH (3)

TPS, Studsrik (AQIENE HIOIQIMMASE HZ2 2 ot &2H9| gasifiers Mo UL

o Jlsig FAMH 2 1t (FENRE Z8)

IHLICHS] The University of British Columbia St&as 0l 1996E HEol EX2 JIAS
A

MEtA Y MF2O 2AFEXIOL 2HGHH AFUHE 1-5 kg/h It CFB JtA 3 Pilot

plantdl A&EZ/ACD, HES FZ20t0] =HE BF UL OI=0 X S22 FH=
UEE FSSSAIAE0 =FIHU2M, el JHA M| =, 845EedXl, SMSHA,
MHBESHA L HESHAE JIAFAE0 80 21 UCH

Z2 SO s THENAM MHEtES BXHSZ AIE0ot){LE 6tOHA  ol=224 X2 HEtA
=2 Oz ersSIl0 =2oted JtAstote 3&0l EDEUCHT]. = Northumbrian
Water Ltd. A= ECS SSZZMEZ AGEK L2 ot £ 35,000 /@ 2 Hel
g 2 Ae 5 MWe =Xl JtASH LHETHES A40t0 QUCH2]. 850°C 01429 2%
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OH

conveyorg AIE&H 2=

=8, o8

Jl, tar-oil-water separators2 2 AT UL

029 0UXld (DOE)MAE =2 EnerTech Environmental Inc. & 292 £ ¢H3H|
$ 21 millionS EX6IH SII4 HIISS LEE H=Z HEGIW greenhouse 2LEIAE
Z0/0XF 100 ton/day &2 “SlurryCarb" 2& 2| process development facilityS 2146t

=0l S25tACH4]. 0 SHO0I 43Xz 2732t =HEH, 2 45 & dEez U

N
n @
QJ

Ct. Ol 84 = sl O HYISZ2RH dEgXHe QE=ES stz MI16HH,
AEE =SS LEE sccl EHE AEo) ME0l B SZO0l diol dUXU ZMELZ
2 &0l ATt =Fotd UCH 0 AIAE2 DS SHAIABOIUH RS5HL &2
ANAEN 25 HEAA AISE = JA2H, d4BHM2 AHE ZEOILE HMA milllls AISE
> A= Ae=z ARV

1. Anon, "Plastics Recycling Diminishing Returns", Chem. Eng., Dec., pp. 30-33 (1993)
2. www.nf-2000.0org/secure/Ec/S897.htm
3. www.thermogenics.com/waste.html

4. Wep site: www.fe.doe.gov/techline/tl_enertech.html

o MAENE U OIBESAE
1980 U2 Tt L AU biofuel@ HE2 ol= CFB gasifierdl & A&LJ] Al
BIE U OFEIX s ESAXE0] &A &2 #Holt
o (|efe At A at
BHEAUNAN AIREE MAIIAZE E2HOZ HAY £ Ys SUSH ZHOICH HIOILQOHA
=2 RDOF S92 92 332 2HIt diZE 22 s Lol &8H MzZ2E Z2EI|=0l
IGCC SHUA F JtAasliz HEE E2, 283 250 HlolMd HUXEE =HOI
LI Al2d 29 RAHHCZ HOt It =325 JIASHI(PCFBG)IE Selg 4= UCH et
S| S8 H=gl ARAHZO AHOZ X RS IIAISHOZA LHEHLIZ =
e 38Y.
o EE0F LM
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SHE £3g £ UCH CFB 2L HAZUA HMEE JI==2 2A It
2= £ A= 220 XL M2kM CFB pilot plantE &6l SHoIHA
QU 2 AI =S SES6HLH.

o AlAHE

3. Jdztel =Wl Jl=iig & 01828 M

o AMUE Jl==g

SUUAM=E A&t JtASEES0 Tiet kinetic G720 =2 =&AL ZHli= =2
Cted =S 2ol ZRO0ILE HIEHOIX S JtAZ kinetic &0t AIZEIUCH St==2 XL+ H
DetAE2 =2 E=ol &2 kinetic H-IF OIFHBCH JtASHEFSII0 CHE = -

Z BFB (bubbling bed) && ICFB (internally circulating fluid bed), EB (entrained
bed) HEIJI HREACH EB= IGCCE =BHSIIZ A pilot plant HA2It & T O LY.
J)eiLt CFB (circulating fluid bed) HEHCl JtIAS D= 2UHUIAM HPE B HOl gl &
010 B8AHF= |0k IGCC Entrained bed gasifier 2720t S XIAAGHN & &
ALH.

_L

o D&Y FHAN o S}
D =9 3

IGCCS SBFMNLS At JI=HFAI DSI=AH7RL SO 2AAMSUA =328 AFAE
2Lt SEMNAX pilot scale HF 2 demonstrationtXl= E=YotAl =otd UCH ICFB
JbA S BESII0 CHEE H72= KAIST 2 ZAUIS WA +8E Bt Aesdl, MEe2RH
MEItA HZEE A8 W&Z 0.3 m pilot-scale JtASIII0 St AR AISE/A2
Hetw =9 o3z O 0l&9 &MHEOl ARUCH =2 KAISTHAM CFBL return
down draft 220A AEQ JtAZ ARI AITE B JACH ZAUE LM =E WE
0.15 m2l ICFBOIA HIEIOIH 2 St=Si X2 JtASH HAR2IF &3 E Bt UCH
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ct, StetdtIle, SRAE, ZAIAHLE S0 UCH 2 N0l SIS0 et A M2
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