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The transfer process of the free water surface and the tracer particle by visibilitization experiment
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The flow analysis in perpendicularly made pipe

TANAKA Yoshikazu, MUKAI Akie and TARUYA Hiroyuki

Summary

The water surface in perpendicularly made pipe became higher than water surface of the tank. The MPS
method is one of the particle method. The numerical analysis by particle method was carried out in respect of
that phenomenon. The MPS method was used in order to analyze the incompressible fluid. In the MPS method,
the improvement was carried out in judging method of free water surface and particle layout of the initial con-
dition in order to suppress the pressure vibration, because the calculation result of the pressure vibrates has
been known in MPS method. In addition, the model affected surface tension in the free water surface was
introduced, because the surface tension excels at free water surface in the pipe of small-diameter. Next, The
flow visualization experiment was carried out with experimental equipment of the same dimension as analysis
condition in order to verify the analysis result. As the result, shape of free water surface, flow distribution, and
time series change of the length of water column in the pipe in the analysis agreed well with the experimental
result. Therefore, the validity of the analysis method was able to be confirmed. It is guessed that the element
which causes this flow phenomenon is the water pressure difference of the lower end division of pipe and in
the tank from the pressure distribution of analytical result. Also, it is guessed that the energy loss which the
escaped fluid from the lower end division of pipe produces large vortex is one of causes which the vibration of
water surface of the pipe attenuates when the time passes.

Key WordsO particle method, MPS, particle image velocimetry, PIV
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