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Mixing performance of helical secondary-flow mixer used in coagulation
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Abstract: The effects of curvature, pitch, tube length, flow rate and GT value (the product of root
mean- square velocity gradient and detention time) of a helical secondary-flow mixer used in coagulation
with polyaluminum chloride ( PACI) on its performance were investigated The helical secondary-flow
mixer was prepared by twining a rubber tube round a cylinder, and kaolin suspension was used as
simulated wastewater for this experiment. It was found that tube length, curvature and flow rate of the
mixer had highly significant impacts on mixing effect, similarly pitch had significant impact. And the
impacts of the four factors decreased as follows: tube length, flow rate, curvature and pitch. 12 m was the
optimal tube length among three tube lengths of 12 m, 18 m and 24 m. As for electrically neutral
coagulation, the secondary flow mixer with a tube length of 24 m also achieved an excellent mixing effect.

In addition, there existed two optimal GT values for both electrically neutral and sweep coagulation. The
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optimal GT values were 21000 and 35000 for the former, and 19000 and 32000 for the latter.
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1
Table 1 Significance of impacts of some factors on mixing effect of secondaryflow mixer
Variance source Degree of freedom Mean square deviation F value Correlation probability Significance
pitch, b 1 Q0 410 4 61 3 52x 1072 significan ce
tube length, L 2 21. 4 240 1 42x 10" 32 high significance
flow rate, v 5 9. 97 112 L 55% 10~ 32 high significance
curvature radius, r, 2 7. 78 87 3 3 59x 10”20 high significance
bL 2 1. 32 14 8 3 97x 10-¢ high significance
by 5 Q0 846 9 50 5 43x10-7 high significance
Lv 4 1. 51 17. 0 7 73% 10- 10 high significance
bLv 4 0. 0519 Q0 583 6 76x 10-! no influence
br, 2 1. 36 15 2 3 06% 10-© high significance
Lr, 4 3.53 39 7 L 58x 10-17 high significance
bLr, 4 0 202 227 7 02%x 10-2 relative significance
vry 10 Q0 266 2 99 3 28x 10-3 high significance
bur, 10 Q213 2 39 1L 63%x 10-2 significan ce
Lor, 8 0 387 4 34 2 60x 10-4 high significance
bLvr , 8 0 445 5 00 6 01x 10-3 high significance
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