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thickness on the filtration characteristics of dual layer

Simulation of preheating of dual-layer granular bed filter for gas dust removal

TAO Chujiong, YANG Guohua’, ZHU Yongfeng, XIAO Guihui, YUAN Guanghui, LIU Peng
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: To avoid the equipment being damaged and malfunctioned due to the tar condensation, the granular
bed filter should be preheated before being used for removing the dust contained in the pyrolysis gas. Such
preheating process of a large granular bed dust collector is simulated by FLUENT software. The shell inner
diameter of the dust collector is 4.8 m and the height is 22 m. Six filter beds with inner diameter of 3.4 m and
height of 1.8 m are installed along the vertical center line in the shell. The simulation results show that when the
flow rate of the preheated gas in the filter bed is 0.1 m's™, the maximum temperature difference between the
upper and lower surface of the shell is 76.9 . It takes 98 880 s for the dust collector to be heated from 10  to
500 . The stepped preheating system adopted in this simulation makes the temperature difference between the
upper and lower sides of the inner wall of the dust collector shell smaller, which reduces the material
deformation due to uneven temperature. The temperature of filter and shell in the simulation and the time
required for preheating can also be used as a reference for practical engineering applications.

Key words:. granular bed filter; preheating process; step type segmentation system; numerical simulation



