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Numerical Simulation of Biomass Gasification in Fluidized Bed
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Abstract; A 2-D model of fluidized bed was developed to study biomass particles gasification.

momentum and energy conservations of gas were considered.

one-stage mechanism, and species transport

Dong Yuping'

mechanism was

Jing Yuanzhuo® Dong Lei’
China
Ji'nan 250101, China)

Mass,
Biomass particles pyrolysis was based on a

developed for homogeneous and

heterogeneous reactions of gas and solid. The particle motion, gasification and effects of temperature and

equivalent ratio on gas composition were investigated

results.

The results showed that the total time of the particles in gasifier was about 2. 15 s,

and the results were compared with experimental

and particles

fluidization became stable in 0. 8 s. The mole fractions of CO, and CH, decreased along y axial, while CO

and H, had the opposite trend. Under different temperatures and equivalent ratios,

the simulation mole

fractions of H,, CO, CH, and CO, agreed sufficiently well with the experimental dates.

Key words: Biomass Particles

51

A= 5 A S T AR JEURMTE SR AR TR A A
2 RO A R AT R AR B e B, R N o
FAR AR R AN AR, 32 S A A [ IR A
IR WAL R A B R & ey il
JE 3 5 5] S A0 A, AR TBUORE ) 5 5 AR R S e AL
A F A S AR SRR N Y B Bk

il

Weks H B . 2012 -05— 11 f&[8] H 1B : 2012 -08 — 17

b T E R R SR BB 5 H (2011BADISBOS ) ¢
F B4 B B H (31360071613057)

1’5%‘% 2 SRR AR B A R S AL R R

Pyrolysis gasification

T KRB S R B B H

Numerical simulation

F1% i P 8 AR S 6 R 3k F 5T 3 A R A R 2 B
U ARSIy 3 OdE DA B R SA A A5 AL
PR3 A 30 ) 2 (CFD) BE4UU8 A F 58 AL R <
BB T H

FLRT, [ A &b 2 2 i 2o il G2 A A S B 3
HIFFE T R 10 3AL A A A ik 5 A AR, B A 20 T 1 2R
Yy UKL BAigp S N i P R L BB A Bl R AR A Ok
A, Horp Papadikis S5 75 R AR W) S5 URE PR B A

(2010BAC66B02 ) 1111 4 K22 BF 5% 2 ©

B AL H R W 5%, E-mail ;. shandaguofeiqiang@ 163. com

BIRAEE : L, BT, 1 AR S0, 228 A Wy 5 BB 2 80T 0 e B R BIF 5, E-mail : dongyp@ sdu. edu. en



128 gk Bl ¥

2013 4

F R ASEAU T T Ak T R AR, % 3k 2R AT Chan 2 H 9
WA 4 Je WAL T RS TR B %
Rt 5 f il B B i R

AR SO ST A A W) BT AR R AR R
Fluent $L1F 710 UKL iz 2 K B4 <A 7, R
JH 4 Jo i 6 8 TR 3 T 49 A 45 AR B SR, AR R
B 24 4 L CER) A S L B8 82 W, 08 A 401 45 53
(e TaTRe

1 #REST

L1 Z“HRERILAER

BT 420 100 kg/h 1y 2036 X A6 IR <AL b
HIUar AL an ] 1 frs . SARFE SR Z B 2400
FA e A AR N A W 5 SRR D BE HE AR
Ykl A G 52 B8 ) s SO T ER L IR E X
A SO B AN W 4T, 52 0 - A S 4K

200 mm

L A o

2 000 mm

4
K1 4 m R R B
Fig.1 2-D computational geometry of fluidized bed
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Tab.1 Reference values of Kkinetic constants

S A/s ™! E./]+mol !
R1 4.4 x10° 1.52 x10°
R2 1.3 x10" 1.256 x10°
R3 3.09 x 10" 1.0x10°
R4 4.4 x10" 1.2552 x10°
R5 2.978 x 10" 3.69 x 10°
R6 1.65 x 10" 3.29 x 10°
R7 6.988 8 x 10° 3.0 x 10*
RS 2.4 x10" 1.2552 x10°
R9 9.35 x 10* 8.28 x10*
R10 6.47 x10° 1.67 x10°
R11 1.18 x 107 2.45 x10°
RI12 3.6 x10" 3.1x10°
R13 2.083 x 10° 2.3 x10°
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Tab.2 Values of physical parameters in model
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Fig.2 Particle velocity change during gasification
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Fig.4 Comparison of simulated effect about temperature

on product gas compositions with experiment date
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