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Abstract: The forced convection heat transfer performance of a twist-vane spacer grid for a dual-cooled annular fuel
assembly was examined experimentally. The twist-vane spacer grid was uniquely designed to enhance mixing inside
subchannels and mixing between adjacent subchannels. For testing, a 4 x 4 square-arrayed rod bundle with narrow gaps
between rods was prepared as the dual-cooled annular fuel assembly to be simulated. The pitch-to-rod diameter ratio of
simulated dual-cooled annular fuel assembly was 1.08. The experiments were performed under the following
conditions: axial bulk velocity, 1.5 m/s and heat flux, 26 kW/m” With regard to the circumferential temperature
distribution, the lowest rod-wall temperatures upstream and downstream were measured at the subchannel center and
the position toward the tip of twist-vane, respectively. With regard to the axial temperature distribution, behind the
twist-vane spacer grid, the rod-wall temperature decreased drastically, and the Nusselt number was enhanced by up to
56 %. The present measured data indicate that the twist-vane spacer grid can effectively improve the forced convection
heat transfer in the dual-cooled annular fuel assembly with narrow gaps.
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Fig. 1 Comparison of cylindrical solid and dual-cooled
annular fuels, and their assemblies
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Fig. 6 Cross-sectional view of test assembly
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Fig. 8 Simulated twist-vane spacer grid
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Fig. 9 Schematic diagram of test assembly
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