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Numerical Analyses of Three-Dimensinal Thermo-Fluid Flow through Mixing
Vane in A Subchannel of Nuclear Reactor

Hyat nge?
S.C.Choi, K.Y.Kim

The present work analyzed the effect of mixing vane shape on the flow structure and
heat transfer downstream of mixing vane in a subchannel of fuel assembly, by obtaining

velocity and pressure fields, turbulent intensity, flow-mixing factors,
coefficient and friction factor using three-dimensional RANS analysis.
NJ35, NJ45, which were designed by the authors,
performances in enhancing the heat transfer.

heat transfer
NJ15, NJ25,
were tested to evaluate the
Standard k-& model is used as a

turbulence closure model, and, periodic and symmetry conditions are set as boundary
conditions. The flow blockage ratio is kept constant, but the twist angle of mixing vane
is changed. The results with three turbulence models( k- e, k-~w, RSM) were compared

with experimental data.
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Fig. 1 Dimension of mixing vane

Table 1. Dimensions of mixing vanes

Type| a 7 B | L(mm) {H(mm)
NJ15{25 ° [ 156 ° [17.6%| 6.35 55
NJ25125 ° |25 ° |17.6%| 4.86 69
NJ35(25 ° | 35 ° |17.6%] 3.54 85
NJ45| 25 ° | 45 ° [17.6%] 2.76 9.1

y ~HEPZ =(Twist angle)elth. NJ459 HlE
4=t /M 33 fE9ded dAsNY. &
EHAANES St AAAAY EFEAY F
AE FARAL FFS YL 13d A
AAAE Ede Y 2 998 £

Fig. 2 mixing vane Models: NJ series and split
vane(from left)
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