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Abstract: The 2-phase flow systems with bubbles exist in various industrial processes and involve complex
phase interface changes, but the bubble movement through orifice plates accompanied by liquid flow in chan-
nels has not been fully studied. The phase field lattice Boltzmann model has advantages in simulating complex
interface, and is suitable for studying the movement of bubble 2-phase flow through microchannels in orifice
plates, and analyzing the effects of factors such as the We number, the relative bubble size and the orifice sur-
face wettability on the dynamic characteristics of bubbles. The numerical results show that, with the increase of
the We number, the surface tension of the bubble would decrease, which makes the bubble more likely to be
torn and its peak velocity decrease when it passes through the orifice structure. There are 2 critical diameter ra-
tios in the studied parameter range, which divide the bubble movement into 3 forms through the orifice, and
the critical diameter ratio decreases with the We number. In addition, with the increase of the contact angle, the

adsorption capacity of gas on the surface of the orifice plate would improve, and the contact area between the
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bubble and the orifice plate surface would increase, which would cause the bubble mass passing through the or-
ifice plate to decrease and the bubble speed passing through the orifice plate to increase.
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Fig. 1 Schematic of the physical model
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Fig. 4 Snapshots of the bubble contour under different grids for the bubble entering and leaving the pore plate
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