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Fig. 1 The geometric model of horizontal stirred bed reactor
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Table 1 ~ The simulation parameters for calculation
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Fig. 6 The effect of design parameters on axial

dispersion coefficient, MRT and o’
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THE AXTAL MIXING AND RESIDENCE TIME OF BIOMASS
PARTICLES IN A HORIZONTAL SITRRED BED REACTOR

Liu Xiandong, Xi Yingtao, You Changfu
(Key Lab of Thermal Engineering and Thermal Science, Tsinghua University , Beijing 100084, China)

Abstract: The discrete element method (DEM) was used for the simulation of flow behavior of large non-spherical
biomass particles in the horizontal stirred bed reactor (HSBR) and experiment was conducted to test the results. The
effect of particle properties and design parameters on flow characteristics of biomass particles was discussed by the
simulation results. The results indicates that the axial dispersion coefficients increased with the increase of particle size,
diameter of the reactor and the decrease of the gap between the blade and wall. As the height of the weir increased, the
axial dispersion coefficients increased at first and then decreased. The mean residence time increased with the decrease
of particle size and the increase of diameter of the reactor, the height of the weir and the gap between the blade and wall.
The relative variance of residence time increased with the increase of particle size, diameter of the reactor and the height
of the weir and the decrease of the gap between the blade and wall. The effect of density of the particle on the axial mixing
and residence time distribution was minimal.

Keywords: biomass; discrete element method ; residence time distribution ; horizontal stirred bed reactor



