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ABSTRACT: Mixing vanes have been installed in the space grid of nuclear fuel rod bundle
to improve turbulent heat transfer. Split mixing vanes induce the.vortex flow in the cooling
water to swirl in sub—channel of fuel assembly. But, The swirling flow decays rapidly so that
the heat transfer enhancing effect limited to short length after the mixing vane. In the present
study, the large scale vortex flow (LSVF) is generated by rearranging the mixing vanes to
the coordinated directions. This LSVF mixing vanes generate the most strong secondary flow
vortices which maintain about 35Dn after the spacer grid. The streamwise vorticity generated
by LSVF sustain two times more than that split mixing vane.
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Fig. 1 Schematic fig. of split mixing vane &
swirl flow.
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Fig. 2 Schematic fig. of LSVF mixing vane &
large scale vortex flow,
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Table 1 Rod bundle channel data

Rod diameter (mm) D 10.0
Rod pitch (mm) P 13.3
Spacer grid pitch (mm) L 720
Housing (mm) H 85.3
Hydraulic diameter (mm) Dn 12.09
Reynolds number Re | 61,400
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Fig. 3 Computational domain.
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Fig. 4 Variation of cross-sectional averaged
secondary flow intensity.
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Fig. 6 Varation of pressure drop after spacer
grid.

waze dFoz FASA FEFo] $EEHA
231 e
9 BEgd EPHOE ola §%5E A
split E¢2719 €2 LSVF &die 9=
g ule} o] AA B il ol §5L 3
Atz itk wely nxpFol v gHen F)
Ho] zt B4z £E F5Ed & sodE @
Aoz AN HT €AY A% 4 dE
of A2 HAA HFH =L F FoE 7
12 R21= 5

Fig.6& 3o 242 5304 ¢HdEEE
BRoF3 o 4L FZpFEH AFH IS
7ABg E¢EA AFL4AA F8F AAIY
EggMe B o2 FHFEAY Aol AA
YeltA g3 gl dgd e uwEw gEE
A9 Aol EfAe @A A7

lo ox

rir

—e— L SSVF MV
- e~ Split MV
-4 - Grid only

10 15 20

(a) Axial Reynols-stress production

0.7 ;
| —— 30° LSVF MV
06} | - =~ 30° Split MV .
‘ - -« Spacer grid only
0.5 ! { ]
04f 3
4
0.3
02f ]
o PO
0.1 F ; 4
-10 0 10 20 30 40 50

z/D,

Fig. 7 Variation of cross—sectional averaged
turbulence kinetic energy.
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Fig. 9 Variation of cross—sectional averaged
axial vorticity intensity.
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Fig. 10 Variation of cross-sectional averaged turbulence invariance.
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