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Abstract: The large-eddy simulation (LES) was carried out to evaluate the instantaneous vector and
vorticity profiles of a small-size axial fan (SSAF) at the operating point of full-flowrate. The
downstream flow of the SSAF exhibits a shorter axial flow when not fully developed, especially the
stronger vortex appears at the edge near the flow end. On the other hand, the downstream flow of the
SSAF exhibits a longer axial flow, and the weaker vortex appears at the edge near the flow end when

the flow is sufficiently developed. Moreover,

in the downstream of the SSAF, a periodic and

intermittent flow pattern appears at the edge showing the axial flow, and the instantaneous vorticity

contour lines showing the form of a circle group are distributed at specific intervals from the

downstream region of the blade tip, which is

considered to be the result of the intermittency

phenomenon influenced by the number of blades and the number of revolutions.
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Fig. 4 Instantaneous vector profiles obtained by the LES analysis of SSAF
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Fig. 5 Instantaneous vorticity profiles obtained by the LES analysis of SSAF
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