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Application of “Particle Method” as a New Numerical Technique to Machinery and Equipment
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With the advantage of the meshless approach, particle methods that solve Navier-Stokes equations are expected to be
applicable to a wide variety of industrial machinery. The advantage leads to cost reduction in modeling, easy accessibility to
complex geometries and moving boundary applications. On the other hand, particle methods have some problems to be overcome
such as pressure instability. In this article we present the process and technique used to reduce the pressure instability, and then
its potential was shown through simple problems and some actual engineering cases.
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Fig.2 Volume compression rate
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Fig. 1  Still water in cylinder and volume compression ( unit : mm )
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Fig. 5 Pressure distribution in vertical direction
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Fig. 6 Decrease of pressure instability
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Fig. 7 Free surface of a rotating cylinder ( unit : mm )
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Fig.9 Schematic of roller bearing in a coal mill roller
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Fig. 8 Comparison of free surface level between CFD and Particle Methods
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Fig. 10 Comparison of oil level with various rotating speeds of a roller bearing at low oil temperature
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Fig. 11 Pumping effect using a spiral water mill in a coal mill
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Fig. 13 Infiltration of muddy water into internal bearing in lower roller
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