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Comparison of Flow Structuresin Rod Bundle with Hybrid and Split Vane Spacer Grids
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Abstract

Wind tunnel tests were conducted on two spacer grid air models using hotwire anemometry and Pitot tube.
Hot wire anemometry with cross film probe was used to measure the flow field and to compare the flow
structures. Three dimensional velocity distributions and turbulent intensities over a central subchannel are
measured at the Reynolds number of 1.2 X 10° along 6 axial locations. The results show that cross and
swirl flow are balanced in the gap and center of subchannel, respectively, downstream of hybrid vane
while strong cross flow is appearing in the gap downstream of split vane. We discussed the flow mixing
and flow induced vibration characteristics prospected from the turbulent and secondary flow result for

each vane.
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Nomenclature

hydraulic diameter [m]
swirl factor
cross flow factor
length along diagonal [m]
diagonal distance from rod surface
to rod surface [m]
distance from rod surface to gap center[m]
pUD,

u)
subchannel average axial velocity [m/s]

lateral velocity(vVV 2 +W?)

Reynolds number (= )

perpendicular to diagonal [m/s]
time averaged local velocity [m/s]
coordinate [m]

u’,V',wW turbulent fluctuations [m/s]

Greek Symbols
) rod pitch
v kinematic viscosity

bulk

friction factor

Subscripts
arithmetic bundle averaged

bulk average

reference
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Figure5. Lateral Velocity Distribution
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Figure7. Axial Turbulent Intensity at Center of Subchannel in Axial Variation
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Figure8. CrossFlow Factor in Axial Variation
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