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Large Eddy Simulation of Swirling Flows in a Rectangular Channel
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A swirling flow is significant one of flows in many industria fields. Therefore, many studies on the swirling flow
have been performed. However, most of them were concerned with the swirling pipe flows with circular section,
though swirling flows with non-circular section appeared in many situations. In this study, we paid attention to the
swirling flows with non-circular section and have investigated those in a rectangular channel experimentally and
numerically. In this paper, numerical investigation of the swirling flow was performed using a large eddy simulation
(LES) in order to clarify effects of the aspect ratios on the flow field in the rectangular channdl.
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Tablel Computationa conditions

AR Ny [ Ny [ N, Re, Re,
10601 | 61 | 61 | 6.2¢ 10° | 1.2¢x 1¢0*
13| 601 | 61 | 65 | 6.2¢x 10* | 1.1x 10°
15| 601 | 61 | 75 | 6.2¢x 10" | 9.9x 10°
17| 601 | 61 | 8 | 6.2¢x 10" | 9.2x 10°
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Fig.2 Mean velocity digtributions normalized by U,
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Fig.3 Digtribution of wall pressure coefficient
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Fig.4 Digributions of time-averaged swirl intensity
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Fig.5 Distributions of sectional mean velocity U,
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Fig.7 Mean velocity fieldsinthey-z plane at x / L, = 3.9
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Fig.8 Contours of u < 0in the x-y plane
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Fig.9 Contours of u < 0in the x-z plane
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