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Development of Prediction Method for Interfacial Area Concentration by
Using Two-Group Transport Equations
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Abstract

Interfacial area concentration is one of important parameters in the constitutive relations
relating to the interfacial transfer terms in the two-fluid model. Recently, studies of the
mechanistic modeling for the interfacial area concentration (IAC) are being performed using
multi-group transport equations by some investigators. In this study, one-dimensional model
by using two-group interfacial area transport equations has been developed based on the
previous works. For the one-group flow conditions where only small bubbles exist in the flow,
the interfacial area transport equation predicts the experimental data well. For the two-group
flow conditions where the cap/slug bubbles flow with many small bubbles, the two-group
interfacial area transport equations could predict the trends of IAC and Sauter mean diameter
although somewnhat deviations with the experiment remain.
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1) Coalescence due to random collisions driven by turbulence

2) Coalescence due to wake entrainment
3) Breakage upon the impact of turbulent eddies
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SRC,l SWE,12 SWE,Z
Constant | Cprey | Kpea | Copno Koy 12 Cura | Kygo
Value 0.351 | 0.258 | 4.98 0.459 63.7 | 0.258
Remark =1.78 K ¢ =Kea
STI,l STI,lZ STI,Z
Constant | Cpy | Kyyy | Cpop K Cpao | Ky
Value 0.264 | 1.37 | 31800 5.275 0.25 1.37
Remark =3.85K =K,
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