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We carried out transient analysis of stirred fluid flow with rotating gear using the particle method (MPS method).

The particle method is widely used as an effective technique for free surface flow and also easy to treat the moving

boundary. In this research, we focused on the fluid resistance of gear and verified the correspondence with the

experiments with two types of gear and two types of rotational rate. As a result, we found that the simulation value of

stirring torque was consistent with experimental value in case of low rotational rate.
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Fig. 2 Particle-Polygon interaction.
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Fig. 3 Snap shot of oil motion (simulation and experiment).
(a) impeller model at 100[rpm], (b) impeller model at 1000[rpm], (c)
gear model at 100[rpm], (d) gear model at 1000[rpm].
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Fig. 4 Time change of fluid resistance by simulation ( gear model
at 1000 [rpm] ).

Table. 1 Torque value.

i

“case” a-d correspond to (a)-(d) in Fig. 3. “t_exp” and “t_sim’

1}

mean simulation value and experimental value respectively. “error’

is given by 100 * (t_sim -t _exp )/t _exp.

case model rate T _exp T _sim error
[rpm] (N *m] (N +m] (%]

a impeller 100 0. 095 0.079 -17

b impeller 1000 0.215 0. 378 76

c gear 100 0. 075 0.072 -4.6

d gear 1000 0. 180 0. 158 -12
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Fig. 5 Pressure distribution of fluid ( sectional view ).
(a) 100 [rpm], (b) 1000 [rpm]
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Fig. 6 . Contribution of pressure-torque and viscosity-torque .

(a) impeller, 100 [rpm], (b) impeller, 1000 [rpm]
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