B

"
ool

An Experimental Study on Turbulent Flow induced by Split Mixing

Vanes in Spacer Grid of Fuel Rod Bundle
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Abstract

An experimental study has been carried out to investigate the structure of the flow
in the subchannels of 5x5 rod bundle and the spacer grid with split mixing vanes
being compared with the flow through the plain spacer grid. Two-dimensional
velocity fields and turbulence intensity were measured and compared using LDV in
water of normal temperature in a Reynolds number of 41500. In the downstream of
spacer grid, within 8 Dy of axial distance from the spacer grid the flow developed
sharply and the mass redistributed. At 50 Dy the axial flow field shows similar
tendency to that of the bare rods. The effect of the strap decays significantly, but the
effect of the split vanes mixes the flow in the subchannel and between subchannels,
redistributes the mass and transports the momentum. The swirl ratio shows
logarithmic decrease in axial direction in both spacer grid, but the initial maximum
value and decay ratio are larger in the case of split vane spacer grid. The Axial
turbulence intensity is also larger in downstream of split vane as predicted, The
average values of turbulence intensity in axial and lateral direction defined with
integration in the measurement planes show similar trend. The difference between
two average values of turbulence intensity can be understood as the effect of the
split vane only, and this effect decreases logarithmically likewise and vanishes about
8 Dy of axial distance from the spacer grid.
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