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Abstract: In order to verify the applicability of the classical heat transfer correlations mostly based
on the experimental data of large tube diameter on heat transfer of small-scale tube bundle, the flow and
heat transfer characteristics outside the staggered tube bundle in cross flow were numerically investigated.
With a new method to determine the reasonable mesh density of variable geometry, the effects of tube
diameter, tube pitch ratio and Reynolds number on Nusselt number and flow characteristics outside the
tube bundle were studied within a large parameter range. The following conclusions can be obtained: (1) when
flow Mach number was smaller than 0.1 and Reynolds number kept constant, the tube diameter had little
effect on the Nusselt number because the flow characteristics outside the tube varied slightly with tube

diameter; (2) the tube pitch ratio affected Nusselt number by changing the flow characteristics outside the
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tube, and there was a peak area of Nusselt number within a specific range of tube pitch ratio when the

Reynolds number and tube diameter kept constant; (3) a more specific piecewise function was needed to

fit the heat transfer correlation to accurately predict the Nusselt number.

Keywords: staggered tube bundle; Nusselt number; small-scale; tube diameter; pitch ratio;

flow structure
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