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FEM Analysis of Cleaning Machines by Design Change
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Abstract FEM analysis of cleaning machine was performed. A cleaning machine was designed and measured to
develop a cleaning machine with highly improved performance and a real configuration. 3D modeling was conducted
using the 3-D design program CATIA V5. In addition, FEM analysis was conducted on the modeled cleaning machine
using the ANSYS finite element analysis program and the pressure changes in internal fluid flow were visualized.
This result was applied to the new product development of cleaning machines.
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[Fig. 1] Geometry of OIld Cleaning Machine

[Fig. 2] Geometry of New Cleaning Machine

5951

[Table 1] Mesh generation

Domain Nodes Elements
Default 1226637 2911,140
Domain

AH7) s} ol5e] fA] B8-S oli] $lake]
Ao el AnaE Analglon 27t 130, 150,
160, 170, 180, 190, 200bar—4 E'—j. 234

[5-71& A5k Table

[Table 2] Physics conditions

Domain-Default Domain

Type Fluid
Location B421, B422, B423, B424
Materials
Water
Fluid Definition Material Library
Morphology Continuous Fluid
Settings
Buoyancy Model Non Buoyant
Domain Motion Stationary
Reference Pressure }%Om%ﬁra]ﬂ
Heat Transfer Model Isothermal
Fluid Temperature 9.0000e+01[C]
Turbulence Model k-epsilon
Turbulent wall functions scalable
Mass Flow rate 0.1 [ke/s]

[Fig. 3] Mesh generation
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[Fig. 4] Flow Speed(130bar) [Fig. 71 Flow Speed(170bar)

[Fig. 5] Flow Speed(150bar) [Fig. 81 Flow Speed(180bar)

[Fig. 6] Flow Speed(160bar) [Fig. 9] Flow Speed(190bar)
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[Fig. 10] Flow Speed(200bar)
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[Table 3] Internal flow speed

Pressure(bar) Flow Speed(m/s)
130 2869
150 31.26
160 3213
170 329
180 3383
190 35.10
200 36.03
Table 37 Z2 frgtass|d o] 4795 &3t 4
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o] M&7]= Fig. 113 2t

[Fig. 11] New Model of Cleaning Machine
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