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Numerical Study on the Characteristics of Fluid Flow and Pressure
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Abstract Hydrogymnastics so that sufficient exercise effect can be obtained using the resistance of water
has a positive effect on patients who have to receive arthritis or rehabilitation treatment. However, the
studies on the effect are insufficient, and the main cause of their effects has not been unclear yet. In
this study, in order to identify the main cause of the effects of Hydrogymnastics, conducted Unsteady
fluid flow simulation under the same conditions as the actual environment. The analysis model based on
real hands, and the pressure fluctuation applied to the knuckle was analyzed by the computational fluid
method. During the underwater movement of the hands, Various sizes of vortices were generated
between fingers due to skin surface velocity and flow resistance. Pressure of about -500 Pa to +500 Pa
is applied by the vortex flow. Also It was confirmed that the positive pressure and the negative pressure
were continuously repeated up to maximum + 2000 Pa at the minimum of -2000 Pa at the portion where
the direction was changed. Pressure fluctuations with a frequency of 20 Hz to 70 Hz were added
continuously for each knuckle. These continuous pressure fluctuations provide a direct massage effect

on the knuckles, an It is judged that the blood circulation at the relevant part is positively affected.
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Fig. 1. 3D-model of upper limb
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Table 1. Mesh setting for Arm aquatic excercis

Region Properties Value
Trimmed
Mesh type cell mesh
Base size [mm] 15.0
Swimming
pool Number of prism layers [-] 2
Minimum surface size [mm] 7.5
Maximum cell size [mml] 30
Trimmed
Mesh type cell mesh
Base size [mm] 10.0
Arm Number of prism layers [-] 2
Minimum surface size [mm] 1.0
Maximum cell size [mm] 15.0
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Cell Relative Velocity: Magnitude (m/s)
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Fig. 4. Velocity Magnitude field
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