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Pressure Drop in a Circular Pipe of Waste Collection Piping
System
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ABSTRACT

This paper describes an evaluation method of pressure drop in a circular pipe of waste collection piping
system. Accurate pressure drop in a piping system is very important to determine the capacity of turbo blower,
which is one of the main elements in the system. Three-dimensional Navier-Stokes analysis is introduced to
analyze the pressure drop in the piping system. Organic waste is selected and modeled using the result of site
survey performed in an apartment area. Evaluation method of pressure drop used in the present numerical
simulation is performed in the shortened pipe line prior to the calculation of the real system. Throughout the
numerical simulation, pressure drop in a waste pipe is obtained and compared to the value determined by
analytical method. The pressure drop obtained by numerical simulation has a good agreement with that of the
analytic method. It is noted that present evaluation method is effective to determine a pressure drop in the
piping system. Detailed flow characteristics inside the pipe line are also analyzed and discussed.
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Fig. 1 Plane view of piping system (total length : 2.97 km)
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Table 1. Modeling of organic waste

Diameter of organic Percentage Density
waste (mm) (%) (kg/m’)
20 10
10 20 675
5 70

’ ’ Y
;/Outlet Inlet\
Fig. 3 Configuration of model pipe (top view)
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Fig. 4 Distributed length of waste
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Table 2. Conditions of calculation

Name Value
amount of waste 250 kg
air velocity 27 m/s
roughness 0.16 mm
percent of water 675 %

Table 3. Pressure loss according to distributed length of
organic waste

T Distributed length of | Pressure | Increase to
ype organic waste (m) drop (Pa) |air only (%)
1 3189 1587 06
2 638 1622 29
3 320 1684 6.8
4 160 1314 15.0
5 64 2237 420
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Fig. 5 Percent of pressure drop according to position of
pipe

Table 4 Comparison of pressure drop for air only

. pressure drop
pipimg system total, kPa unit length, Pa/m
real pipe 429 146
shortened pipe - 149
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Table 5 Comparison of pressure drop for organic waste

pipimg system pressure drop
total, kPa unit length, Pa/m
real pipe 55.3 186
shortened pipe - 193
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Fig. 6 Pressure drop according to the position of pipe
line
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Fig. 8 Behavior of waste in a curved duct
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