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Integral Analysis on the Azimuthal Reynolds Stresses
in Infinitely Arrayed Tube Banks

Sin Kim*

ABSTRACT

The azimuthal Reynolds stresses play an important role in the turbulent flow through non-circular flow
domain. In order to obtain the information on the azimuthal Reynolds stresses in infinitely arrayed tube banks
theoretically, an integral analysis was performed on the axial momentum equation. The axial momentum
equation is integrated from the wall to the maximum velocity line and non-dimensionalized with kinematic
viscosity and local friction factor. By the order of magnitude analysis on each term of the integrated equation
with well known experimental evidences, a simple and useful relation between integrated azimuthal Reynolds
stress and wall shear stress distribution is derived. It is expected that the derived relation can used to verify
the experimental results for azimuthal Reynolds stresses and to understand the turbulent structure in tube

banks.
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Fig. 1 Schematic of tube bank geometry
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