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Fig. 1. Schematic of the gasification process
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Table 3. Material properties of the single planar solid oxide fuel cell

sl by

Jr i sl b e 55

£ ooy 2SI s s

sagsban o £ 3 b S gl
cpals e u il ¥ PEN jsla bila ) curs
oS iz wcly Yo Jlail ankad | gy s
-fo PEN jlsbe jais cu s

<y Jlail dsdod jpi0 oo

s gl egb F=8FAAYComol”  zalyl YL alal,
onpta (VF) dady o ol B Sl cub R=AYfOmollKLJ
slacglio b 4 (03 Slos 15 4T Jlo 262 0 delna Sias 51
I e Ju s> SWs 2 aled 28 Vb jlade i ojlgen (I3
1l dnled dle yj dlal,

— RREV
EreH =E i (numn E Nactct + Nact an

av)
+ Neonc,ct + nmm‘_.an)

S A ey an  Meoncat “Macen *Maceer * Mot Lfl'b.?‘:"lik l.'J] 2 s

Gl g wl5 e ol cle el g ol Jlad o 2eslis W clacdl

29 e ) g S0 g g Ul anglie o 4y maslie $Ug
308 e 4S5 i Spge i 45 ) e dars 4 s g g5

Nonm = JRanm (YA

Ruhm =tlan ' grm + L 'gct + Letee gefec ()

Caslie 15 (6, 5 6,,) 08U jee e 2 ladg oSl ol
4ajY a3l o [VA] o2y Loy (2o (6,,) o pses Hle 52 o 5

U T PES

okl ol S By

[l 2 ]a...u?; odd n:q.;lm.‘lv ‘_gld:;ﬂ...p Jw]:- J.,..S‘l g‘rl“b'ﬂ“" Jz LgLaJ
yoes sl JU 93 51 L el oalond oals SLas PSS 10 g lys
I J5tie 35 a8 ey im0 ol sl G oS s s lon gl e
cdl j ldovie doly 38T Baw e oile de 52 0 e LSS
2 ok olee g oad Jlaidie ol see GlaJUE by o L
D] ogn Joe 2 ol o9l SaS 4 o JUE

E LSBT O W

Iy Juis -~ ==

wiy -~
Sy 53 e

23T |

e U T T

) e il i — ===

Fig. 4. Schematic view of the single planar cell
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S g Ul jo 38 sl cdale Ldg o Y S0

1150
e ) S U gl
e P B e P
3‘.‘ 1100 ¢ " [17] csan JUI5 cleo
A, R IO« ERRECL R F
5)
2
ﬁ} 1 L 1
0 0.2 0.4 0.6 0.8 1

Ol bl p2 o G Jobo
Fig. 8. PEN structure and fuel channel temp erature profiles along the

cell lemgth
Gl g oo Sl g Sl tale Ll slad (g 0me s ji A S5
. 2 F
1140 _ _
1120 m—— e e e U les
4, 1100 e i bely amie e /
2). 1080 . [1%] laa JlE sles 2’
'l, ibi » [v#] esly ambun cles "
{';)« 1040
<, 1020
.-’I
Z 1000
930
960
0.00 0.20 0.40 0.60 0.80 1.00

Gl by o am cany Jobs

Fig. 9. Interconnect and air channel temp erature profiles along the cell
kngth

s sl o g bely Gloado dels JLBLe slos 2)9me 250 A S50
—\_11 ‘_j.;.L..?n_-T)I:-'m_i.S'd.- -l:n--)Lal .‘,J:.S|5a..,.- -La;..n_;s.‘m-

u=—‘5 s chﬁ Gl | e J)-’l b é;'f* 5 d)b j


http://www.sid.ir

P N amis M JLinb s gas o el Sla i e a2

Sapalyly gz -8
SLosiB 551y & (o399 slon Jaie 3L -1 ¥

Sl plss @) gl a8l & gy ler plie b
iR 2090 e Sy 3 Nes 1 6 e B oS 5 0 (oiluisiB
P ) sy g Ss U el S e IS8 i 58
il Jolae (clon elacend ;3 [ ¥e%h ol lie b sy sk
TS PR B R L PR PV NGRS TN S PR P VL I TS S K

e ¥ 94
-3

s 93

s 2
:316 91 3
4 s 90 %
3 9 .
LR 89
= 88 =
L

. 4.5 87
T 4 : : - 86

3 35 4 4.5 5
Jobas slaa S

Fig. 11. Low heating value af producer gas and coaled gas efficiency of
gasification process for different equivalence ratio

' silesil pleadly g gowdyl e Sl )l eyl VY S
Joles glad Comnd Al wolia

Hae dsyd RIS [ BT Gl gle S2s ol Jge dspd
J oS S gige Jue duepd Rl YY/VAY LYVYEY 56 0e
A3 Jlis 41, YY/a¥% B VA%
o Cad 2alS L caiload soly SLlai VY IS 0 a8 45sKlen
& FIN MIlkg j eade Bem b Sl 8500 & 40l Jolse
hoed oads Bam S A5 el b e JtelS OIVY M T/kg
il Jolee glon s =l 30 44 yaem o b clalE 50l galS
Sl plead; il i eades Ben J)ls A5 el @ dagi b
¥ Jolee (clon s D AMFYYD &0 Joles (clon i 0 AV/FVYG
i Jolee (slon s 20l L oades Biom (cled izpe 255 0 00

Al go 258l alS YFA line &y g 03wy VWWOK & AWK j¥ 440
S e ol (gl (o S 0 SEgm JUB sled Jdg

I Jolee glan Comd o canlodd 02ld SLEVY 58 0 Jobee glon
3 Spme Jd> & 28l ool 298 e 00 2o JUI (gl Ly 50

1300
,"\ — —
f‘L i ER=333, = = ~
= 1200 ¢ s
3 # - o
33 1150 —, ER= 3.66. § — i
"? 1100 - o oy -
i L - _ -
9} 1050 L E.].:-:_i -
:3 1000 -'-' S _ -

950 i i i i

0.00 0.20 0.40 0.60 .30 1.00

JBE sl 0 am gy sl
Fig. 12. Fuel channel temp erature for different equivalence ratio

polis sly Sfgw o Cobges JULS o o g b e slea VT S
Jam 619 - . - o

o2 53 B S e 0pdle (Jolee clgh s falS
sled ebay o8, Vb &y pomie 5 03 A1 ) U 4 (92958 B e
cedil dl gl 48 sl end el kliise peniagd e iciige I
sdnlie ;25 Plas (o claces & bogpe cion gl Loy
et )3 Sy Sl gl aY glos mg el Ceen e
gl oo deloe VW 53 e Sisw b b plule o)) i
Jolee elon s @) b WY K L &Y cpl 5o Lo OS] 22y
VY ol (glon comd 4 AYA K L Loy OS] a8 5 a3 ¥
Sy ez
e Sy Jehe S S g Bpme plead ¢ Gl AT IS5
dy dn e b Aol o 5 ilisie olas dloan cloced o sl a5
RIBIYIEE ¥ Pl lon o 2B L g ol 3ges ol
ey VB W & o NV KW 1 1 o ¢ 4225 clalin Mo L

c...‘....»‘_,'.nU 1._1 dS'i_ﬁL-:_u—} )l .l,l.-l\_‘n Jg}s dy C.:r?...l :}Lal ;La)f u::slg
o 3 b (R Ban 2 29290 ple Glie (Jolee dlgn
SSlg 25 g 08 Sdew JUI 3))s (0205 Sl Fomb Jle lge

Hb e 2l e 2

50 — = T e
45

140

3, 35

930

LS s

5 28 Ao

bzﬂ_ ll-i--i--l-_.._._-:J

.-\?15- _——-—'1——-_-—__
5_ .._
0 J-—Ill-—..-l—
3.00 3.50 4.00 4.50 5.00

ol gles s

Fig. 10. Comp osition of the producer gas for different equivalence ratie

lar ol diliia ol ;3 g 1 gy e waf W 1Y e Y5
Jolee

e


http://www.sid.ir

YH YV s ITRF JLo Y ol X 055 «sin il (Suililo ki 43 0u55

W cslasily A1 3t 5 ol Jae 3 Cugy olise SR b
S bl Joe ey wmugb, e (glp /0 G ofF polEe calold ;s

ol aad zald
50
45 —-— - -th_\:_k — .l-."l-‘
B I e T
40 —— L
Tl
3, =
530 | .
Bog g e
) T o
E.gﬂ 20 s — s e
= 10 foe — =
S -
UE..—.'_I.._.I‘—.'
0.10 0.20 0.30 0.40 0.50

sy gy (i

Fig. 15. Compesition of the producer gas for different moisture content
of the biomass

&l ke palie gl g 31 saded j g o i 10 S5
-

90.2
90

89.8
89.6
89.4
89.2
89

88.8
88.6
88.4
BR.2

CLY jleas 5 plaadl,

0.1 02 0.3 0.4 0.5

S35 gl 5 yonn

Fig. 16. Low heating value sf producer gas and cooled gas efficiency of
gasification process for different moisture content of the bismass

@l il pleddl) g gy 5 am Sl Jyle o3yl AT S
B3 it § atade ) 4l hs AliSs wolis

Sl o32M5 Hisyn g gle JoeokS 22l & el ol L

Slie o) YU & el dy g 0 O b Jpasks” 5
S5t el a5 Slas o fa 5 o IF polia 50 (03058 (sed05cns Cuslo,
e polie 0 il Gl 5 cde Bae S ) VP
b B opl ardegi b o e Lo 1) 02055 (g03gcmmn; Sugle; (e
FIVA | sadei B am S A5 [ B /Nl ogloy e 2ol
Sl G omals ol Late (aBly 5 b e 2alS F/A. MT/kg b
P deSsise JsaskS a3 (18 plos Glgi e ) oy Bam o=k

Ty

1300
1250 F
1200
1150
1100
1050
1000

950

gm L I [ L
0.00 0.20 0.40 0.60 0.80 1.00

JUS sty 5 o e Jobo
Fig. 13. PEN structure temperature for different equivalence ratio

PO E PRI UUCE SN PICAN PRCL 4| TR J [ VTS WP PORR | g Lve)
Jolee lgh g Lillidho

- -
—-— -
-
-

-

(Cealoedy 250 -39 28 Y &)l 4o

0.155
42
0.15
41
145 3
B 40 3
= oo
=
2 014 39
0.135 38
0.13 37
3.33 3.53 3.73 3.93

slaa glge e

Fig. 14. Electric power and efficiency of the single cell for different
equivalence ratie

Jobas glad Connd Al wolie jo dsls

S8l Rl g e TIVT L Jole (clan G 2l 2 L
Sy Jile o pulen V10 Polas (clan e I 2 45 s 00
CSpm Fpme pledily men aged ol )3 ke Rl e s
onl g enload oals LS 15 ddsie dels ST Haw Lo JelusS
VIO Jolae glon S 4y bogre o Bpme pledil) i Ll

il ¥ ks (glgn o 4 bgype ol e e

4,50 i 2 80as 2 03555 2033y Cagh, b Y ¥
(iloissB Jole i &) jluissB 1051, 4 (23555 (lan ol jae 3T
10 J52.28 5 )8 s 250 S 38 es 5 s B S 5
VT K gled 3 oy JgeskS 2 il e e S2s U S s
a3 51 foses ol bl ey e LSS sl plie Aise 0l 5,


http://www.sid.ir

P N amis M JLinb s gas o el Sla i e a2

1230
1210
1190
1170
1150
1130
1110
1091}
1070 F
1050 . 4 . .
000 020 040 060 080  1.00
JUIS sty s ans (900 Jb

Fig. 18. PEN structure temp erature for different moisture content of
the bismass

polde oy Saw Lo cudg S 29,080 LSl slaa VA S
0083 ot § ot 31500 chlicks

(sl ol 28l —2g 25U Y 2l 2 a2

Jr Jobo S5 S e pledly 5 gy ol 0 S 0
£y ] Caglo ) e cilisie p3lEe 3 o gldodio dals ST gl
SO g g (5D ol de g b dledd 0028 ot 4 020
Oliee 2 2 NATY KW 5l g 4l (28l cugle) liee 2158 b Jsho
R LR USRS U RARET
Rl s 0 g ol G led JBgn dl ) 2L gy ol
130 0l 355 oplaal) olg5 208 4 495 ol Jpusly (5l
(5288 (oI Suasle) Olie BN L (Dslae) g sled M3
4 g e S shiig 25es jeliie gk, plie saige e
2o 0303 JF sy 2p0e Sy (Sl cdlis e

0.154 432
0.153 43.1
1z, 0.152 43 i
4 _%
o~ 0.151 428 =
A S
= A5 428 ~
0.149 42.7
0.148 42.6
0.1 0.2 0.2 0.4 0.5

._|—"|-=—'- ;_;l;.m gl

Fig. 19. Electric power and efficiency of the single cell for different
maisture content of the biomass
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