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Abstract - Two-phase flow is frequently observed in many industries such as nuclear power plants and oil
transportation. Two-phase flow regime depends on the flow rates, the fluid properties and the structure of flow
channels. Since the identification of the flow regime is of great importance in the system design and the safety
analysis, a number of theoretical and experimental investigations have been performed. This paper presents a
basic research on the characteristics of each flow regime and transition boundary in the two-phase flows. The
flow regime of the upward air-water flow in the vertical tube, 30 mm in the inner diameter, is distinguished
by using the high-speed camera and the Wire-mesh sensor(WMS). The identified experimental data are compared
with the flow regime maps proposed by Taitel et al, Mishima and Ishii. Even though there is slight difference
in the transition boundary, the experimental data show general agreement with these flow regime maps.
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Fig. 1. Slug flow geometry.
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Table 1. Equations of transition boundary.
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Fig. 2. Experimental vertical loop
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(b)

Fig. 3. (a) High speed camera result and (b) WMS
result for j,= 3.0 m/s and j,= 0.3 m/s.
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Fig. 5. (a) High speed camera result and (b) WMS
result for j,= 0.3 m/s and j,= 6.0 m/s.
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Fig. 4. (a) High speed camera result and (b) WMS
result for j,= 0.3 m/s and j,= 0.2 m/s.
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Fig. 6. (a) High speed camera result and (b) WMS
result for j,= 0.3 m/s and j,= 20.0 m/s.
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