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Abstract In the era of water scarcity, saving toilet water is one of the most effective ways to save water. In
this study, two-phase flow for the development of highly-efficient toilet has been analysed with VOF(Volume
Of Fluid) method. Since the whole model requires extensive computing time, part of the whole model has also
been adopted to reduce the analysis time. Four different rim models were considered for flow distribution
analysis and sizes of rim holes were found to become more important rather than locations or numbers of rim
holes in achieving flow distribution effectively. In addition, velocity and pressure of two-phase flow due to
siphon phenomenon have been studied through the analysis of whole model. Therefore, this study provides a
variety of fundamental data for the development of highly-efficient toilet.
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[Fig. 1] Schematic and boundary conditions for the whole
model
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[Fig. 2] Schematic and boundary conditions for part of the
whole model

[Table 1] Boundary conditions for numerical analysis of
steady flows

Model number | Outlet pressure(Pa) | Inlet velocity(m/s)

0.01

Model 1 0.03

Model 2 0 0.05

Model 3 0.07

Model 4 0.09
0.1

Model 1

Model 2

Model 3 600 0.05

Model 4

Model 1

Model 2

Model 3 1000 0.05

Model 4

Model 1

Model 2

Model 3 1400 0.05

Model 4
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[Fig. 3] Changes in the size and number of rim hole with model
(a) Model 1 (b) Model 2 (c) Model 3 (d) Model 4
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[Fig. 5] Variations of mass flow rate with level descent
velocity for outlet pressure 0 Pa
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[Fig. 6] Variations of mass flow rate with outlet pressure
for level descent velocity 0.05 m/s
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[Fig. 9] Schematic of Point positions for the whole model
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[Fig. 11] Variations of mass flow rate with time at point
10 for unsteady flows of the whole model
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