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Turbulent Enhancement of the Cooling System of Nuclear Reactor
by Large Scale Vortex Generation in a Nuclear Fuel Bundles
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ABSTRACT: Experimental and computational studies were carried out to confirm the turbu-
lent enhancement of the cooling system of nuclear reactor by large scale vortex generation in
nuclear fuel bundle. The large scale vortex motions were generated by rearranging the incli-
nation angles of mixing vanes to the coordinate directions. Axial development of mean and
turbulent velocities in the subchannels were measured by the 2-color LDV system. Eddy dif-
fusivity heat flux model and 2— & model were employed to analyze the turbulent heat and
fluid flows in the subchannel. The turbulence generated by split mixing vanes has small
length scales so that they maintain only about 10Dy after the spacer grid. On the other hand,
the turbulences generated by the large scale vortex continue more and remain up to 25Dy
after the spacer gird.

Key words: Mixing vane(E%'g7l), Spacer grid(X|ZAA}), Rod bundle(@ 8% ) Large
scale secondary vortex flow(td &%)
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Fig. 2 Shape and direction of 6 X6 rod bun-
dles, spacer grid and mixing vanes.
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Table 1 Turbulent model coefficients

Ca Ca Ok Oc C.

1.44 1.92 1.0 13 0.09
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Table 2 Dimension of nuclear reactor coolant

Geometric Parameter Dimension
Rod Diameter (mm) 95
Rod Pitch (mm) 126
S/G Pitch (mm) 600
Hydraulic diameter (mm) 11.468
Reynolds Number (Re) 10,000
Area of housing (mm) 81x81
Heat Flux (kW/m?) 30
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Fig. 5 Development of secondary velocity along
the streamwise direction for two dif-
ferent mixing vanes.
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Fig. 7 Developed streamwise velocity.
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