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Table 1 Characteristics of rural domestic sewage

WX AAHEA EEHEKEAL (DT FHHKE/(L-(N-d)")  COD/mgL™)

T 2000 3202 160.1+27.4 338.1+21.7
B 1 000 260.4 130.2+21.6 354.3+37.1

X 500 200.2 100.1£15.8 401.2+43.4
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Fig. 1 Global and boundary layer mesh of the model
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Table 2 Initial simulation parameters

i1 G WHE/ALs™")  FE/(ms™) Yy g FEIERE B /mm
1) 7.57 0.72 0.003 0.37 200
%)) 3.84 0.59 0.003 0.26 200
3) 7.62 0.80 0.004 0.4 180
S
) 3.87 0.66 0.004 0.28 180
) 7.51 0.87 0.005 0.49 150
(6) 3.66 0.72 0.005 0.33 150
1) 3.05 0.68 0.005 0.3 150
%) 1.50 0.56 0.005 0.21 150
3) 3.17 0.83 0.008 0.37 120
I3
o) 1.61 0.69 0.008 0.26 120
5) 3.11 0.91 0.01 0.45 100
(6) 1.56 0.75 0.01 0.31 100
6] 1.17 0.68 0.01 0.21 120
) 0.59 0.55 0.01 0.15 120
@3) 1.18 1.01 0.03 0.18 110
X
) 0.60 0.83 0.03 0.13 110
5) 1.18 1.23 0.05 0.18 100
6) 0.60 1.00 0.05 0.13 100
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Fig. 2 Streamline distribution in the drainage pipes
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Fig. 3 Pressure distribution in the drainage pipes
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Fig. 6 Turbulent kinetic energy distribution in the drainage pipes
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Numerical simulation of different types of rural drainage pipeline with small
diameter in plain river network area
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Abstract  The discharge of rural sewage without effective treatment leads to the pollution of the rural
environment. At present, most rural areas in China lack a complete sewage collection system. In rural areas
where sewer systems have been laid, there were some problems such as the design of the pipe network not
matching the characteristics of rural drainage, and too high construction funding of sewer systems. In order to
solve these problems, the construction of sewer system with small diameter in rural area for sewage collection
was proposed. The hydraulic characteristics for the rural sewer systems in the plains, hilly area and mountain
area were explored, and the pipe segments were selected for numerical simulation. The results showed that the
pressure change trend of part of the elbow was opposite to the velocity change trend, and the turbulent kinetic
energy at the elbow was large; the design fullness of pipe in plain and hilly area was 0.3~0.9, and the design
flow velocity was 0.7~0.9 m-s'. The design fullness of pipe in mountain area was 0.1~0.3, and the design flow
velocity was about 1 m's™'. Research above enriched the understanding of the flow patterns of sewer systems
with small diameter and provided a reference basis for more reasonable design of rural sewers and prediction of
sites where risk will appear.

Keywords plain river network area; characteristics of rural drainage; drainage pipe with small diameter;

multiphase flow model; numerical simulation
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