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Measurement of Flow Field through a Staggered Tube Bundle
using Particle Image Velocimetry
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ABSTRACT: We applied PIV methed to obtain instantanecus and ensemble averaged velocity
fields from the first row to the fifth row of a staggered tube bundle. The Reynolds number
based on the tube diameter and the maximum velocity was set to he 4,000. Remarkably dif-
ferent natures are observed in the developing bundle flow. Such differences are depicted in
the mean recirculating bubble length and the vorticity distributions. The jet-like flow seems
to be a dominant feature after the second row and usually skewed. However, the ensemble
averaged fields show symmetric profiles and the flow characteristics between the third and
fourth measuring planes are not so different. Comparison between the PIV data and the
RANS simulation yields severe disagreement in spite of the same Reynolds number, It can be
explained that the distinct jet-like unsteady motions are not to be accounted in the steady

numerical analysis.

Key words: Tube bundie(®), Particle image velocimetry(Y A% AF8-£ A)), Recirculation re-
gion{Al=F F9), Shear layers(We%), Instantaneous flow field(&d FF3),
Ensemble averaged flow field(B & F%7)
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Fig. 1 A schematic diagram of experimental

setup.
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Table 1 Characteristics of the tube bank

Rows of Tubes per | Diameter of | Longitudinal | Transverse | Free stream Re
tubes oW tube pitch velocity b
5 4 30 mm 65 mm 75 mm 1.24m/s 4,000
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Fig. 3 The instantaneous velocity field.
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Fig. 4 The instantaneous vorticity field.
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Fig. 5 The ensemble averaged velocity field.
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Fig. 7 Comparison of experiment and computational results.
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