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Abstract: A new type of gas-liquid

countercurrent impinging scrubber nozzle was put — 4 ﬁ 01/06
. . . B OA/Or
forward. By using the dissolved oxygen technique, <\ l Conditions I u,
. . . . [
the characteristics of the gas—liquid two-phase | R Mass Transfer
mass transfer with different structures of scrubber  Gas Lo ‘ Desorption Process }
nozzles were investigated through cold model 1 Stmcmre'
experiment. Combining the measured desorption
rates with the observed flow patterns variation,

the effects of five structural parameters including

the nozzle outlet diameter, the tangential inlet

angle, the conical swirl chamber cone angle, the
tangential inlet diameter and the spout length on Alisaibiag Siioks Eflectively
the mass transfer were analyzed. Thus the optimal

structural dimensions were given. The features of the mass transfer of the optimal nozzle under different operating
conditions including the gas velocity, the superficial liquid—gas volume flow rate ratio, and the axial-tangential
volume flow rate ratio were investigated further. The nozzle with structure of horizontal angle of the tangential inlet,
small outlet diameter (with high orifice speed), and small conical angle of the convergent section of the swirl
chamber can gain high mass transfer efficiency. For industrial applications, large size scrubbers should provide as
much tangential momentum as possible to cover the entire cross section and increase the gas—liquid contact area,
such as choose the angle 0° and 90°, tangential inlet angle and conical swirl chamber cone angle respectively. The
results showed that the desirable effect of mass transfer could be obtained then the axial-tangential volume flow rate
ratio was 0.4~0.6, especially in a high gas velocity condition. Similarly, there was a better mass transfer area with the
change of superficial liquid—gas volume flow rate ratio. In addition, high desorption rates can be achieved with a very
small liquid—gas volume flow rate ratio under the condition of high gas velocity. It can also be concluded that this
type of washing nozzle with higher operating elasticity can adapt to different conditions of liquid—gas volume flow
ratio by adjusting the axial-tangential volume flow rate ratio.
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Table 1 The structure parameters of nozzles
Structure parameter Nozzle Nozzle outlet Tangential inlet Conical swirl chamber Tangential inlet Spout length,
diameter, d;/mm angle, o/° cone angle, f/° diameter, d,/mm //mm

Type one (change the spout A 8 90 90 15 8
length) D 8 90 90 15 4
E 8 90 90 15 12
Type two (change tangential A 8 90 90 15 8
inlet velocity) F 8 90 90 12 8
G 8 90 90 18 8
Type three (change conical A 8 90 90 15 8
swirl chamber cone angle) H 8 90 105 15 8
I 8 90 120 15 8
Type four (change A 8 90 90 15 8
tangential inlet angle) B 8 60 90 15 8
Type five (change nozzle A 8 90 90 15 8
outlet velocity) C 6 90 90 15 8
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Fig.4 Desorption rate of nozzle under different ratios of axial-tangential volume flow
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