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Visible Investigation and Numerical Simulations on Gas-Solid
Two-Phase Flow for Flue Gas Mercury Removal in Fluidized Bed

HUANG Shuo, ZHAQO Bingtao, ZHONG Mei

(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: In order to explore the process of gas-solid two-phase flow in a fluidized bed mercury
removal reactor, visual experiments were carried out. The experiments were performed at different
fluidized velocities, bed material heights, quartz sand particle sizes and activated carbon (AC)
nozzle air velocityies. The gas-solid flow characteristics in the reactor were simulated by the
computational fluid dynamics method and compared with the experiment results. The results
indicate that the simulation model is of the reliability for flow simulation. The increase of inlet air
velocity or the decrease of quartz sand particle size is beneficial to promote the violent degree of
gas-solid two-phase flow. The AC nozzle air velocity can make the local turbulence in reactor. Under
the synthetic action of friction between walls and particles and the bubbles size, the bed material

height can hardly influence the two-phase flow.
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Fig.1 Experimental apparatus
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Tab.1 Experimental parameters
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TR IREHR B BURDRAR I‘bﬁﬂ:lil{@ fﬁﬁﬁé“ﬁlﬂ%ﬁf}f
h/mm dp/mm V/(me+s 1) Vs/(me+s 1)
1 65 0.2~0.4 0.15,0.32,0.41 0
2 65 0.45~0.8 0.32 0
3 130 0.2~0.4 0.32 0
4 65 0.2~0.4 0.32 3.6
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Fig.2 Sketch of meshes on fluidized bed reactor
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Tab.2 Boundary conditions for simulation calculation
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M t/s 0.005
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Fig.3 Experiment and simulation results of solid holdup in fluidized bed at different fluidized velocities
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Fig.4 Experiment and simulation results of solid holdup in fluidized bed at different particle sizes
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Fig.5 Experiment and simulation results of solid holdup in fluidized bed at different bed material heights
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Fig.6 Experiment and simulation results of solid holdup in fluidized bed at different

activated carbon nozzle air velocities
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