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Abstract: It is easy to have problems such as silting and blockage in the actual operation of
inverted siphon that is unable to be cleaned by the existing flushing methods in the municipal sewer
system. Thus it is urgent to develop an innovative inverted siphon flushing technology. Based on the
Sino-German Water Demonstration Project under the national “12th Five-Year Plan”, this study installed
a set of HydroGuard Mini flushing system in the study area, then controlled water level, flow velocity,
sludge depth etc. by collecting GIS and other related data of sewer pipe, and carried out 12 rounds of
flushing experiments by orthogonal experiment design. Relatively complete data were collected in the
experiment, and the optimal setting parameters of the automatic inverted siphon flushing system were
obtained through analysis. Through this study, technical experience has been accumulated for solving the

silting problem of inverted siphon, and for intelligent operation and management of sewer networks.
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Fig.1 Schematic diagram of the principle of HydroGuard

Mini inverted siphon flushing system
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Fig.2 Location of the study area
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Fig.3 Floor plane and section view of the study inverted

siphon
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Fig.4 Design drawing and parameters of the HydroGuard
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Fig.5 Schematic diagram of the installation section of the

HydroGuard Mini flushing system and sensors
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Tab.1 Matrix of orthogonal experimental design
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Fig.6 Data collected in the first round of experiments:

water level, flow velocity and sediment height
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Fig.7 Data collected in the second round of experiments:

water level, flow velocity and sediment height
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Tab.2 Influence of four factors on flushing effect

SIS min PIEE | 5 min YRR (TR i AR 1

i | WHEAm-sT) | P AR /m H/m
1 0.276 0.045 0.709 2
2 0.349 0.033 0.159°5
3 0.635 0.035 0.169 3
4 0.363 0.076 0.207 5
5 0.437 0.089 0.647 9
6 0.376 0.081 0.276 3
7 0.246 0.051 0.0750
8 0.430 0.070 0.674 3
9 0.341 0.063 0.760 9
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Tab.3 Content of organic matter in the sediments

from the inverted siphon
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