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Analysis of Void Fraction in a Multiple-Channel Simplifying
Triangle Tight Lattice Rod Bundle by a Two-Fluid Model
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Void fraction data were obtained for air-water and air water with surfactant flows in a vertical channel with
two subchannels simplifying a triangle tight lattice rod bundle. The data had the trends that the void fraction
was lower in air-water system than air-water with surfactant one, and the void fractions for both systems were
lower than those calculated by various correlations in literatures for circular pipe flow. In order to study the
cause of the data trend, for annular flows as a first step, the void fraction was calculated by a two-fluid model
subchannel code using several wall and interfacial friction correlations, and by assuming the liquid film to be
uniform over the wall perimeter. The best agreement between the calculation and the experiment was
obtained when NASCA correlation for wall friction force and modified RELAP5/MOD2 correlation
incorporating reduced surface tension effects for interfacial friction force were used.
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Fig.2 Flow Loop of the Test Channel @

Table 1 Properties of Test Liquids at 20°C @
Liquids o N/m 0 kg/m3 u Pas
Water 0.072 998.2 1.002x107
PLE 0.042 998.2 0.981x10°
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Fig.3 Void Fraction Data: Effects of Reduced Surface Tension
and Subchannel Geometry @
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Fig. 4 Liquid Film Distribution Assumed
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Fig. 5 Comparison of Void Fraction Data with Calculations by a
Subchannel Code with Different Fyy; and Fj; Correlations
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