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Abstract

The present work evaluates the effects 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. heat transfer coefficient and friction factor using
three-dimensional RANS analysis. Four different shapes of mixing vane. which were designed by the
authors. were tested to evaluate the performances in enhancing the heat transfer. Standard k—e&
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 were compared with experimental data.
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Flow direction

Fig. 1 Dimension of mixing vane

Table 1 Dlmensmns of mJ\mg vanes

L(mm) H(mm)

17 6/ 6.35 5.5

Type a 7 13
NJis 25 ° 15 °

NJ25 25 ° 25 ° 176% 4.86 69

25 ° 35 ° 176% 3.54 85

NJ45 25 ° 45 ° 176% 2.76 9.1

25° 0° 176% 3.70 89

Fig. 2 Mixing vane models: NJ series and

split vane(from left)
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Fig. 6 Axial variations of swirl factor
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rod bundles
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