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Computations of container filling with highly viscous Newtonian fluids are conducted with the finite volume
method using a collocated grid system. In this study, phase-averaged governing equations are solved for the
multi-phase field, which consists of two incompressible fluids with different densities and viscosities. As a
result, it is confirmed that our method enables us to reasonably predict flow patterns of highly viscous liquids,
such as steady filling, splashing and buckling, which arise in the specific relationships between Reynolds
number and the ratio H / d, where H is the height of the container and d is the inlet width, as reported in
the preceding studies.
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Fig. 1 Multiphase field consisting of two incompress-

ible fluids with different densities and viscosities
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Tab. 1 Relationship between p;, H/d, Re and flow

patterns of highly viscous liquids
\ | steady filling | splashing | buckling |

w [Pa-s] 5.0 1.0 10.0
HJd 125 10.0 16.6
Re 0.80 25.00 0.15
(a) t' =33.7 (b) ¢ =56.1

Fig. 3 Calculation results of steady filling
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Flg. 4 Calculation results of splashmg
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Flg. 5 Calculation results of buckhng
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Fig. 6 Occurrence conditions of buckling according
to H/d and Re
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