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Abstract

Since performance of energy equipment is highly dependent on the flow characteristics of the working fluid, an
understanding of flow behavior is necessary to design or improve such equipment. In energy systems, as working fluids
are flowing as gas-liquid two-phase mixtures to increase energy transfer density using the latent heat of vaporization.
However, since actual equipment are made from opaque metal, it is difficult to visualize flow behaviors. Neutron
radiography is effective for flow visualization of gas-liquid two-phase mixtures in a metallic vessel under operating
conditions because attenuation coefficient of neutron is low for most metals and is high for hydrogen, which is often
included in working fluids. This report presents the experimental results on behaviors of liquid-vapor two-phase flows in

a small diameter circular channel and an oscillating heat pipe. The effect of channel orientation is discussed
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(a) Vertically upward flow (b) Horizontal flow
Figure 1 Neutron radiograph
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(b) Horizontal flow
Figure 2 Radial distribution of liquid thickness along the
neutron beam.
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Figure 3 Cross-sectional average void fraction.
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Figure 4 Experimental setup for OHP visualization.
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Figure 5 Effective thermal conductivity.
(The length of cooling section: 40 mm, bottom heat)
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Figure 6 Effect of cooling temperature on heat resistance
in heating and cooling sections.
(The length of cooling section: 40 mm, bottom heat)
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