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Resistance characteristics of gas—liquid two-phase flow in stick venturi scrubbers
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ABSTRACT In order to grasp the resistance characteristics of gas—liquid two—phase flow in stick venturi scrubbers based on the
multiphase flow theory a three-dimensional CFD model was established. The impacts of stick spacing air flow and liquid—gas ratio on
the pressure loss were studied and a resistance characteristic model was established. The relationship among stick spacing air flow
and liquid—gas ratio was obtained based on the resistance characteristic model. The results show that the pressure loss between the
venturi bar layer and the lower cylinder increases in power exponent with the decrease of stick spacing and the increase of air flow and
it increases in linear with the increase of liquid—gas ratio. The pressure loss of the upper cylinder increases in quadratic with the
increase of air flow. The max error between the resistance characteristic model and experimental data is 16. 88%  which verifies the
model effectiveness.
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Fig.2 Computation grid used for the stick venturi scrubber model
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Table 1 Parameters setting
s/mm 5 10 15 25
Qg/(m3'h’]) 300 500 700 900 1100 1300
L/(Lem™3) 0.1 0.2 0.3 0.4 0.5
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3.2.1
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5 0, =900m* +h"'
4
3
Fig.3 Droplet mass concentration distribution !
5
6
4 (a) (h)
Fig.4 [Effects of stick spacing ( a) and air flow ( b) on pressure loss
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p
5 cm VL,
Fig.5 Relation between liquid-gas ratio and pressure loss : dh 5 =0.174 m
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Fig.9 Comparison between experiment data and calculated values of air flow under different parameters: ( a) fan rotation rates; (b) stick spacing;
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