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Abstract

For the analysis of a two-phase flow, the interaction between two phases such as the interfacial
momentum or heat transfer is proportional to the interfacial area. So the interfacial area concentration
(IAC) is one of the most important parameters governing the behavior of each phase. This study
focuses on the development of a computational fluid dynamics (CFD) code for investigating a boiling
flow with a one-group IAC transport equation. It was based on the two-fluid model and governing
equations were calculated by SMAC algorithm. For checking the robustness of the developed code, the
experiment of a subcooled boiling in a vertical annulus channel was analyzed to validate the capability
of the IAC transport equation. As the results, the developed code was confirmed to have the capability
in predicting multi-dimensional phenomena of vapor generation and propagation in a subcooled boiling.
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Table 1 Geometry of SNU experiment

Flow area 9.72615cm’
Heating length 1870mm
Hydraulic diameter 21mm
Outer diameter of heater 19mm
Inner diameter of channel 40mm

Table 2 Test cases for benchmark analysis

Test Case 1 Test Case 2

Mass flux | 339.637 kg/m’s | 342.207 kg/m’s

Heat flux 96.701 kW/m® | 212.706 kw/m’
Inlet pressure 1.30 bar 1.21bar

Sub'cr;'g:ing 12.404K 21.695K
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Fig. 2 Void fraction in Test case 1
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Fig. 3 IAC in Test case 1
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Fig. 4 Void fraction in Test case 2
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Fig. 5 IAC in Test case 2
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