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Computational Study of Energy Loss in a Pipe of Refuse Collecting System
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ABSTRACT: This paper describes energy loss in a pipe line of refuse collecting system. Analysis
of energy loss in a pipe line is the decisive factor in a design of refuse collecting system. Using
the results of energy loss analysis, we can determine the power of turbo-blower. The flow
characteristics of the pipe line with refuse bags were analyzed by three—-dimensional CFD. The
refuse bag is modeled by using the shape obtained from profile measurement. Friction factors were
calculated with changing the refuse bag size, mixing ratio and Reynolds number. And drag
coefficients were calculated using the CFD results. From the results we can calculate energy loss
in a pipe line of refuse collecting system and predict the capacity of turbo—blower.
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Fig. 3 Forces acting on a refuse bag.
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Table 1 Physical conditions and computational
scheme

Item Details

5~25 [m/s]
160,000~ 800,000
Air at 25 [C]

Relative Velocity
Reynolds number
Working Fluid

Pipe diameter 500 [mml]
Pipe length 20,000~800,000 [mm]
Refuse bag size 10, 20 [L]

1.185 [kg/m’]

1.831x10” [kg/m - sl
ANSYS CFX Ver. 11.0
180,000~ 1,400,000

SST Model

Density

Dynamic viscosity
Commercial code
Total nodes
Turbulence model
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(a) Refuse bag mesh

(b) Pipe mesh
Fig. 4 Computational domain.
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Fig. 6 Refuse bag in a pipe.
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