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Shape Optimization of a Outer Strap for PWR Spacer Grid
Considered Computational Fluid and Non—-linear Stress Analysis
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Abstract

A computational fluid dynamics (CFD) analysis was performed to propose an optimal design of
hybrid vane in a nuclear fuel bundle. The hybrid vane consists of two sets of primary and secondary
vanes. To maximize the coolant mixing by the hybrid vane, its size and vane angle must be optimized.
The vane angle, defined as the angle bent from the axial flow direction, changed from 30" to 40" and
from 0" to 45" for the primary and secondary vanes, respectively. Effect of the secondary vane width
was examined for three sizes. The swirl and cross flow mixing factors were estimated from the
predicted velocity distributions in the fuel bundle. The optimal vane angles are judged to be 40° and
35" for the primary and secondary vanes, respectively. The secondary vane width should be rather
small to increase the cross flow mixing but not to significantly reduce the swirl mixing. The
non-linear stress analysis of a spacer grid spring is performed for predicting the characteristic
behavior under the actual boundary condition by finite element method. According to these analysis
results, the outer strap for high performance spacer grid is developed for advanced PWR fuel
assembly.
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