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Validation of the Two-fluid Model for Vertical Bubbly Flows

Myung Ho Kim and Byoung Jae Kim'

Abstract The two-fluid model is widely used for practical applications involving multi-phase flows
in chemical reactor, nuclear reactor, desalination systems, boilers, and internal combustion engine.
There are several modeling terms in the two-fluid model, which must be determined properly. This
study suggests the best models for turbulent vertical bubbly flow.
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Table 1. Flow conditions (Wang3} Yao (9))

Case  Jufms] Jofms] % ml
W1 0.71 0.1 0.1 0.003
W2 0.94 0.4 0.202 0.003
W3 0.43 04 0.383 0.003

Table 2. Flow conditions
(Fu (10), Hibiki et al. (11), Lucas et al. (12))

Case Jw [m/s] Ja [m/s] a, db [m]
Fu 2.607 1.275 0.257 0.0093

Hibiki 0.491 0.0556 0.1 0.0025
Lucas 0.405 0.0111 0.0189  0.0045

Table. 3-2 Krepper et al. (13)°] 5~3§ 5+ ARz d
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Table 3. Flow conditions (Krepper et al. (13))

Jom/s]  Ja [m/s] o, d, [m]
0 0.01 0.05 0.003
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Fig. 1. Comparison of void fraction profiles for W1
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Fig. 2. Comparison of void fraction profiles for W2
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Fig. 3. Comparison of void fraction profiles for W3
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Fig. 4. Comparison of void fraction profiles for Fu
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Fig. 5. Comparison of void fraction profiles for
Hibiki.
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Fig. 6. Comparison of void fraction profiles for
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Fig. 7. Instantaneous void fraction distribution in
the middle-plane of the rectangular channel.
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Fig. 8. Time-averaged void fraction at a height of
0.63 m.
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Fig. 9. Line-time-averaged void fraction profiles at
a height of 0.63 m
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