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In the nuclear power plant under the severe accident, it is possible that the debris dust and the metallic 

powder are immixed in the coolant, and then the flow pattern can become the solid-liquid multiphase flow in 
the reactor coolant circulation system. In this study, the numerical analysis is conducted in order to evaluate the 
FAC profile in the piping under the solid-liquid multiphase flow. By using the FAC model, the mass transfer 
coefficient in the elbow was evaluated. The mass transfer coefficient becomes higher at the inlet of the elbow 
especially ventral part. And such profiles are obtained from both the single phase flow and the solid-liquid 
multiphase flow. 
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Fig.1 Pipe geometry and coordinate system 
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Table 1 Evaluation conditions 

5.0 [m/s] 5.0 [m/s]
20 [ ] 20 [ ]

997.6 [kg/m3] 997.6 [kg/m3]
50 [mm] 50 [mm]

- 5.0 [g/cm3]
- 10, 30, 100 [ m]
- 1011 [ /s]
- 0.5 15%
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(a) at =0o                   (b) at =30o
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Fig.2 Velocity profiles at cross section of the pipe 
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(a) Single phase flow 
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(b) Solid-liquid multiphase flow 

Fig.3 Profiles of mass trans 
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