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Abstract: This study is performed to study the effect of the tray in the absorber of a flue-gas desulphurization (FGD)
system by using a computational fluid dynamic (CFD) technique. Stagnant time of shurry and the pressure drop in the FGD
absorber increase when a tray is used in the absorber. Stagnant time of slurry results in an increase in the desulfurization
effect and a decrease in the power of the absorber recirculation pump; however, increased pressure drop requires more power
of booster fan in the FGD system should be increased. The gas and slurry hydrodynamics inside the absorber is simulated
using a commercial CFD code. The continuous gas phase has been modeled in an Eulerian framework, while the discrete
liquid phase has been modeled by adopting a Lagrangian approach by tracking a large number of particles through the
computational domain. It was observed that the power saved upon increasing the stagnant time of slurry was more than
increased power with pressure drop.
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Absorption: SO, + H,0— H,50,

Oxidation: #,S0, +1/20,— H,S0,

Neutralization: H,50, + CaCO;— CaSO, + H,O0+ CO,
Crystalization: CaSO, +2H,0— CaSO,+2H,0 (1)
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u,, = particle (slurry) velocity

u = fluid phase (A 27}2~) velocity
p, = particle (slurry) density

p= fluid( A 27F2~) density
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Table 1 Operating Conditions and the Size™

Flue gas v;)lumetric flow 1.522.906
(m’/hr)
Flue Gas Density 1.46 kg/m’
Gravity (g,) -9.81m/s”
Absorber Size (m) D13.03 x H16.72
Gas inlet duct (m) H3.39 x W10.42
Gas outlet duct (m) H4.75 x W5.94
Number of Spray Layer 4 Layers
Total Numbers of Nozzle 240
Mass Flow Rate of Slurry 1,531 L/min
Diameter o(fnjlurry Droplet 2000 micro
Spray Angle 120°
Slurry Density 1,100 kg/m3
Tray Thickness (mm) 200
Tray Width (m) 10.24
Tray Height (m) 5.13
Numbers of | Original 772,065
meshes Tray Type 781,425
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Fig. 3 The interior for Tray absorber
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Fig. 10 Velocity contour at 7.2m for original absorber
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Fig. 11 Velocity contour at 7.2m for tray absorber
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Fig. 12 Mass concentration of slurry for original absorber
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Fig. 13 Mass concentration of Slurry for tray absorber
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