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Turbulent Mixing between Triangle Tight Lattice Subchannels
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A vertical test channel made up of two subchannels simplifying a triangle tight lattice rod bundle was newly constructed, and
experimental data were obtained on turbulent mixing rate between the subchannels. Experiments were conducted in various
single-phase and two-phase air-water flows under the hydrodynamic equilibrium flow conditions. The present mixing rate
data were compared with those reported so far for triangle lattice rod bundle channels as well as square ones, having hydraulic
diameters of about four times larger than the present tight lattice channel. It was found that the mixing rate was considerably
smaller in the present channel than the previous triangle and square lattice channels, i.e., a channel size effect.
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Fig. 1 Cross-section of the test channel.
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Fig. 2 Comparison of single-phase turbulent mixing rate between
the present experiment and calculations from five correlations.
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Test channel of Rudzinski et al. {1972)

Gap clearance; S = 1.02 mm

Rod diamter: ¢ = 19.7 mm

Rod to rod pitch: p = 20.9 mm

Pitch to rod diameter ratio: p/d = 1.05

Hydraulic diameter: d, = 3.99 mm

] Cross-sectional area of one subchannel: A = 33.9 mm2
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Fig. 3 Comparison of two-phase turbulent mixing rate data
between the present experiment and Rudzinski et al.’s (1972) one.
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Calculation by Carlucci et al.'s
model (2004)
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Fig. 4 Comparison of two-phase turbulent mixing rate data
between the present experiment and calculation using Carlucci et
al.’s (2004) model.
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Fig. 5 Relation of gas volumetric flow fraction between axial and
lateral directions.
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