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Particle Trajectory Model Used in Numerical Simulation of Flue Gas Desulfuriza-

tion Spray Tower
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(1 .Depart ment of Environmental Science and Engineering, Tsinghua University, Beijing 100084 , China; 2. Beijing SP Longyuan
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Abstract : The com mercial computational fluid dynamics ( CFD) software FLUENT is used to predict the t wo phase flow in a flue gas
desulfurization ( FGD) spray tower. The Euler Lagrange method is used, in which the gas flow is described with standard k-€turbu-
lence model , and the motion of the liquid droplets is described with the particle trajectory model . The procedure of model definition,
including force analysis of liquid particle , gas turbulent dispersion and the gas-liquid coupling method, is presented. The results show
that the uniformity of axial gas velocity in the spray tower is satisfactory , and the hollow spray nozzle used in the tower can efficiently
prevent short-circuiting of the flue gas. The concentration of liquid droplets in the central region is higher than near the wall, and this
proble m can be solved by optimizing the arrange ment of the spray nozzles near the wall. Model predictions for particle trajectory are
shown to be in good agree ment with experimental results , and the particle trajectory model can predict the two phase flow in the spray
tower successfully .
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Fig .2  Gas velocity profile in the spray tower ; iy
o
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Fig.4 Trajectory of the liquid droplets of one spray layer

Fig.3  Trajectory of the liquid droplets of one spray nozzle
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’ Fig .5 Distribution of the liquid concentration
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Fig .6 Spray width due to experiment data
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