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Evaluation of Particle Removal Rate in Inclined-pipe Settling System
for Stormwater Infiltration

(2009 911 H4, 2009EH10E23 #HH)

Abstract

One of the alternative runoff management measures is on—site runoff mitigation, such as rainwater retention tank and infiltration
facilities especially the latter that is possible to manage simultaneously runoff quality and quantity as a perspective of water—cycle.
This study was conducted to develop a particle separator, inclined—pipe settling system, that could improve particle removal
efficiency of road runoff as a pre—treatment device of stormwater infiltration. Solid particles larger than 100um are separated by
simple sedimentation; however, the significant amount of pollutants with a diameter less than 100xm remain in suspension. Without
any treatment in that case of the runoff into infiltrate, groundwater would be deteriorated and also infiltration rate would be
decreased by clogging. Therefore, we suggest optimal design parameters (inclined angle, pipe length, and surface loading rate)
of inclined—pipe settling system which can be designed to effectively remove particles diameter smaller then 70um. Thus, the results
showed TSS removal efficiency more than 80% with a particle diameter between 20um and 70xm, 100% above particle diameter

70um for the inflow rate 0.018 m*/m* - hr with pipe inclined at angle 15°

Key words : |Inclined—pipe, storm—water runoff, Settling plate, Infiltration, Total Suspended Solids(TSS), Particle Size
Distribution (PSD)
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Fig. 1. Experimental setup of inclined-pipe settling system.
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Table 1. Combinations of experimental conditions and design parameters
) Pipe length Loading rate Inclined angle )
Settling plate () (m/m hp) 0 5 10 5 0 Measurement item
0.018 [ ] O (] o [ )
15 0.036 [ ] O [ ] O [ )
w/o 0.075 ( ] O [ ) O [ ]
settling plate 0.036 [ ] @) [ 8 [
3.0 0.075 [ ) O [ ) O [ ]
0.145 [ ) O [ ) O [ TSS
0.018 [ ) [ ) o [ ] [ ] PSD
15 0.036 [ ] [ ] [ ) [ ) [ ]
w/ 0.075 [ ) [ ) [ ] [ ] [ ]
settling plate 0.036 [ ] [ ] [ ] [ ) [ )
3.0 0.075 ( ] ( ] [ ) [ ) [ ]
0.145 [ ) [ ) [ ] [ ] [ ]
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