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Abstract As a turbulence-enhancing device, a mixing vane installed at a spacer grid of the fuel assembly plays a role in
improving the convective heat transfer by generating either swirl flow in the subchannels or cross flow between fuel rod
gaps. Therefore, both configuration and arrangement pattern of a mixing vane are important factors that determine the
performance of a mixing vane. In this study, in order to examine the flow distribution features inside 5x5 fuel assembly
with swirl-type mixing vanes used in benchmark calculation of OECD/NEA, simulations were conducted with commercial
CFD software ANSYS CFX R.14. Predicted results were compared to data measured from MATIS-H (Measurement and
Analysis of Turbulent Mixing in Subchannels-Horizontal) test facility. In addition, the effect of swirl-type mixing vanes

on flow pattern inside the fuel assembly was described.
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Table 1 Test conditions(4)

Parameters Unit Mean value Uncertainty(%)
Mass flow rate kgls 24.2 0.29
Temperature T 35 2.90
Pressure kPa 156.9 0.39
Bulk velocity m/s 15 0.37
Reynolds number 50,250 2.01
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Fig. 5 Grid system.

Table 2 Grid information

Items type A type B
Total elements 1.61x10’ 3.51x10'
Max. y+ 27.3 10.3
Max. face angle 176.0° 173.8°
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Table 3 Scores of time averaged velocity components
along the measurement locations

_Location Z= Z= Z= Z = Total
Velocity 05Dn 1.0Dn 4.0Dn 10.0Dn
U/Whulk 8.485 7.266 6.309 4.140 26.201
V/Whulk 7.266 4517 7.123 6.059 24.964
W/Whulk 6.747 6.509 5.617 4.044 22918
Total 22,498 18.292 19.049 14.244 74.083
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