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Interfacial area transport across a 90° vertical-upward

elbow in air-water bubbly two-phase flow
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4. Summary and conclusions

The current study extends the experimental database estab-
lished by Yadav et al. (2014a, b) by acquiring additional experi-
mental data near the exit of the 90° vertical-upward elbow. With
the newly acquired data, two-phase flow parameters downstream
of the elbow can be normalized to facilitate the development of
new models. Also, new database shows that the vertical-upward
elbow has similar restriction effects on development of the bubble
distribution for all two-phase flow conditions performed in the ex-
periment. In general, there exist three characteristic regions in void
distribution, including a bimodal-to-bimodal region, a bimodal-to-
single-peaked region, and a developed horizontal flow region with
void accumulated at the top of the pipe cross-section. The detailed
database can also be used to develop and benchmark multiphase
flow CFD.

With the new database, the predictive model for elbow dis-
sipation length is modified by including the transition region in
addition to the existing dissipation region. Then, bubble velocity
advection term and covariance in bubble interaction terms are
correlated with the elbow-strength, S. The two-phase frictional
pressure drop across the elbow is modeled using the modified
Lockhart-Martinelli correlation by Kim et al., (2010). The IATE pre-
dictive model is closed by combining all the developed models
above.
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