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Numerical smulation of evaporation and flow characteristics of
gas FGD wastewater from a coal- fired power plant
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Abstract: It is an feasible way to realize the zero liquid discharge(ZL.D) by using the waste heat from the
flue gas of the coal-fired power plant to evaporate the spray of the FGD wastewater. In this paper, the
evaporation and flow characteristics of atomized droplets in a high temperature flue of a 330 MW coal-fired
power plant were studied by numerical simulation, and the droplet impinging condition at different
atomizing mouth angles and the evaporation of droplets under different loads were investigated. The results
show that in 50% ,75% and 100% boiler load, the higher the temperature and the faster the speed of the
flue gas, the less the time it takes for the complete evaporation of the droplets, and the maximum life time
of droplet is between 2.85 ~3.36s. When the optimum atomization cone angle of a single flue structure is
65°, the size of vortex is inversely proportional to the distance between sprayer and the flue wall, which is
conducive to the continuous diffusion of the local droplets from the nozzle region to other regions.
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Fig.1 The physical model of flue structure Fig.2 Monitoring point speeds with different grid numbers
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Table 1 Parameters of gas-liquid two-phase flow field

W% Z W Boofr i/
100 75 50
JH IR Nm® /h 1491 498 1178 428 937 046
TR C 128.9 125.0 120.0
i 22 AH A Kg/m® 0.895 0.903 0.911
JH A 34 2 TR L AR kJ/kg 1.039 1.038 1.036
HH A m/s 14.64 11.56 9.19
HH A m/s 10.79 8.52 6.78
s 0 E AR mm 9.5 — —
po— AT R ap TR pm 60 — —
R B KRR pm 200 — —
i R /N R pm 10 — —
BTG I I A kg/s 0.0926 0.0694 0.0463
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Fig.3 Evaporation characteristics of liquid
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Fig.4 Particle trajectories at different boiler load
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