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Comparison of sawdust gasification in bubbling fluidized bed gasifier and
circulating fluidized bed gasifier

CHEN Ping' > XIE Jun® YIN Xiu-li’ WU Chuang-zhi’ CHEN Yong’
1. Department of Thermal Science and Energy Engineering USTC Hefei 230027 China
2. Guangzhou Institute of Energy Conversion Chinese Academy of Sciences Guangzhou 510640 China

Abstract The performance of sawdust gasification in a 0.3 m x0. 3 m bubbling fluidized bed gasifier BFBG
is compared to that in the ¢ 0.4 m circulating fluidized bed gasifier CFBG . The effects of fluidization velocity
on the biomass gasification in two fluidized beds were analyzed. Due to the higher fluidization velocity and inten-
sive mass and momentum transfer between gas and solids CFBG has a faster pyrolysis rate than BFBG and can
be operated at higher temperature with the same KR  which facilitates the second gasification and cracking of tar
to improve the gas quality and reduce the tar content in gas. At low ER ER <0.28 the gas yield carbon
conversion and gasification efficiency of CFBG is higher than BFBG's however at higher ER  ER >0.28
there is little difference between CFBG and BFBG.
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Figure I  Schematic diagram of bubbling fluidized bed
for biomass gasification
I—blower 2—rotameter 3—gasifier 4—screw feeder 5—

cyclone 6—tar cracking furnace 7—water scrubber 8—ex-

haust fan 9—chimney
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Figure 2 Schematic diagram of circulating fluidized bed
for sawdust gasification-combustion
1—hopper 2—L-type feeder 3—gasifier 4—cyclone separa-

tor 5—L-vavle 6—Dblower 7—Dboiler 8—chimney
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Main dimensions and operation parameter of gasifiers

Bubbling fluidized bed gasifier

Circulating fluidized bed gasifier

70.36 15.07 14.57 14 144.47 0.46 39.78 0.2 4.97 40.02

Dimension A /m bottom 0.3 x0.3 x3.4 freeboard 0.6x0.6x1.1 ¢0.41 x4.0 diameter x height
Feeding rate g, /kg h™' 20 ~50 182 ~260
Gasification intensity /kg m> s ~' 0.062 ~0.154 0.30~0.43
Fluidization gas velocity v /m s™'  0.40 ~0.70 1.25~2.54
Char recirculation no yes
Auxiliary bed materials yes no
1.2
2 3 1.3
) 1
Table 2 Properties of experimental materials
) Minimum fluidization 2
Moisture Mean diameter ~ Density ]
N velocity /m s~
w /% d, /mm p/kg m™
experimental
6 0.54 430 0.21 AVSI50
Note mean diameter d, = Zx, xd, 3
GC- 2010 SHIMADZU Japan
3 Simell '
Table 3 Proximate and ultimate analysis of experimental
materials
Proximate anal. w, /%  LHV Ultimate anal.  w, /%
4 FC A /k}kg™' N C S H 0 2.1 ER
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Figure 3  Effects of ER on bed temperature tar content
1 bed temperature of CFBG CFRG
2 bed temperature of BFBG 3 tar content of BFBG
BFBG BFBG
4  tar content of CFBG
4 BFBG CFBG
Table 4 Comparison of gas composition
ER Gas composition ¢ /% Gas LHV
H, 0, N, CH, (00) CO, C,H, Q/kF m™’
0.26 BFBG 5.31 0.36 51.16 5.87 19.18 15.89 2.23 6583
CFBG 16.32 0.70 42.93 6.75 16.70 15.60 1.00 7254
0.29 BFBG 5.27 0.42 52.15 5.76 18.52 15.66 2.22 6446
CFBG 16.57 0.60 45.48 5.35 17.60 13.10 1.30 6930
2.3 _ kJ/m’ x m’/kg
n= kl/kg
1 G, m3/kg _ Qv gas X G,
QLHV biomass
) X 4 CFBG  BFBG
12 CO,% +CO% +CH,% +2.5C.H,% . 4
e T 2.4 298/273 C% O ER CFBG
3 n BFBG ER =
0.171 ~0.283 CFBG 1.2m3/kg ~
2.09 m’/kg ER =0.23 ~0.34 BFBG
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Figure 4  Effect of ER on gas productivity
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Figure 5  Effect of ER on carbon conversion efficiency ER =0.28 0.30
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