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Fig. 1 Reaction scheme of biomass pyrolysis
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ks ca 1.30x 10" 1.505 % 10° —
Xea — — 0.35
Ky b 2.10%x10" 1.867%10° —
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Es e 2.60x 10" 1.457%10° —
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L 9.60x 10° 1.076 x 10° —
ks 1.50x10° 1.438 x 10° —
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Fig. 2 Schematic of reactor and domain discretization
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Table 2 Physical parameters

ZH Kfy
T kg m™ 400
MR P kg m” 200
HPRPE B kg m™ 2500
FEHF LU - (kg - K) 1500
Wi A ) - (kg - K) 1100
ARSI - (kg - K) ! 835
B EPa- s 3x107°
AP FIAFF/W - (m-K) 0.105
PRI G FIW - (m - K) 0.071
ARG /W - (m - K) 0.35
FEFFIURL B A% /mm 04
A Yefb A% /mm 0.4
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Fig.3  Mass fraction of bio-char at the reactor outlets
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NUMERICAL SIMULATION OF FAST PYROLYSIS PROCESS OF
CORN STALK IN BUBBLING FLUIDIZED BEDS

Dong Nanhang', Wang Qing', Liu Ronghou’
(1. School of Energy and Power Engineering , Northeast Electric Power University, Jilin 132012, China;

2. Biomass Energy Engineering Research Centre, School of Agriculture and Biology, Shanghai Jiao Tong University ,
Shanghai 200240, China)

Abstract: The numerical simulation was used to describe the fast pyrolysis process of corn stalk in bubbling fluidized
beds and predict the product distribution. The gas-solid flow characteristics and heat and mass transfer process in high
temperature pyrolysis reactor were deeply realized, and then the optimized design of system operating parameters was
carried out. The simulation results show that the superfical velocity determines the trajectory of stalk particles in the
reactor. The variation of the average void fraction in the bed can affect the heat exchange process in the bed and form the
difference of the yield distribution of pyrolysis products. The comparison of experimental results shows that numerical
simulation still needs to be further improved in the accuracy of quantitative analysis.

Keywords: pyrolysis; fluidized beds; biomass; computational fluid dynamics



