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In this paper, a high pressure cleaning machine in field was disassembled and measured in order to

develop a highly improved pressure cleaner in performance and real configuration was modeled by using 3-D
design program CATA V5. In addition, fluid analysis was conducted on the modeled high pressure cleaning
machine by using ANSYS finite element analysis program and visualize the pressure changes of internal fluid
flow was visualized. This result will be applied to a new designed high pressure cleaning machine in future.
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[Fig. 1] Geometry of High Pressure Cleaning Machine
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[Fig. 2] Mesh generation of High Pressure Cleaning
Machine
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[Table 1] Mesh generation

Domain Nodes Elements
Gun 4,430 2,345
Hose 40,482 6,580
Boiler 31,492 16,895
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[Table 2] Definition of Hard rubber

Structural
Young’s Modulus 2.00< 10" Pa
Poisson’s Ratio 0.3
Density 7.85 < 10% kg/m’
Bulk Modulus 1.66< 10"
Tensile Yield Strength 2.50 % 10° Pa
Shear Modulus 7.69 10" Pa
Tensile Ultimate Strength 4.60 10" Pa
[Table 3] Definition of Stainless steel
Structural
Young’s Modulus 2.00 10" Pa
Poisson’s Ratio 0.3
Density 7.85 % 10 kg/m'
Bulk Modulus 1.66>10'"
Tensile Yield Strength 2.50 < 10° Pa
Shear Modulus 7.69> 10" Pa
Tensile Ultimate Strength 4.60< 10" Pa

[Table 4] Definition of Structural steel

Structural

Young’s Modulus

1.93 10" Pa

Poisson’s Ratio 0.31
Density 7.75 < 10> kg/m’
Bulk Modulus 1.69 <10 Pa
Tensile Yield Strength 2.07x10%Pa
Shear Modulus 7.36 < 10" Pa
Tensile Ultimate Strength 5.86 < 10° Pa
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[Fig. 3] Total Deformation(100bar)
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[Fig. 4] Stress(100bar)
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[Fig. 5] Strain(100bar)
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[Fig. 6] Total Deformation(120bar)
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[Fig. 71 Stress(120bar)
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[Fig. 8] Strain(120bar)
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[Fig. 9] Total Deformation(150bar)
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[Fig. 10] Stress(150bar)
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[Fig. 11] Strain(150bar)
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[Fig. 12] Total Deformation(180bar)
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[Fig. 13] Stress(180bar)
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[Fig. 141 Strain(180bar)
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[Fig. 15] Total Deformation(200bar)
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[Fig. 16] Stress(200bar)
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[Fig. 171 Strain(200bar)
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[Fig. 18] Total Deformation(250bar)
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[Fig. 19] Stress(250bar)
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[Fig. 20] Strain(250bar)
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Table 52} Table 6

[Table 5] Results of Analysis

TaslAe] Aukg b

Pressure Total .
(bar) Deformation(m) Stress(Pa) Strain
100 0.13868 0.96312¢9 | 0.018416
120 0.16642 1.1557¢9 0.022099
150 0.20802 1.4447¢9 0.027624
180 0.24962 1.7336e9 0.033149
200 0.92795 2.703¢e9 0.34921
250 1.1599 3.3788¢e9 0.43651
[Table 6] Results of Analysis
Pressure ;g:jlst Allowable |Allowable Stress Compare
(bar) (MPa) Stress(MPa) Range(%)
963.12/2500 *
100 | 963.12 2500 100 Safety
= 38.5248
1155.7/2500 *
120 1155.7 2500 100 Safety
= 46.228
1444.7/2500 *
150 1444.7 2500 100 Safety
= 57.778
1733.6/2500 *
180 1733.6 2500 100 Safety
= 69.344
2703/2500 *
200 2703 2500 100 Unsafety
= 108.12
3378.8/2500 *
250 | 3378.8 2500 100 Unsafety
= 135.152
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