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Large Eddy Simulation on the Characteristics of Turbulent
Flow Fields at the Maximum Flowrate of a
Three-Dimensional Helical Axial Fan with the Different
Depth of Bellmouth
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Abstract: Large eddy simulation (LES) was carried out to analyze the characteristics of turbulent flow
fields at the maximum flowrate of a three-dimensional helical axial fan (HAF) according to the different
depth of bellmouth. The maximum flowrate of the HAF is half as small as that of the conventional
axial flow fan. There is an optimum arrangement between the helical impeller and the bellmouth to
obtain the maximum flowrate, but the helical impeller with two pitch blades exhibits very little change
in flowrate regardless of the position of the bellmouth. In the downstream of the HAF, axial flow is
observed and then radially diffused flow is observed. In particular, this flow is influenced by the
chamber walls and creates a vortex pair. The vorticity magnitude generated downstream of the HAF is

mainly formed at the helical blade tip and hub side.
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Fig. 2 Geometry arrangement between helical impeller and bellmouth
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Fig. 3 Geometry configuration for the numerical

analysis of HAF shown in Fig. 2(c)
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Fig. 4 Mesh configuration for the numerical analysis
of HAF shown in Fig. 2(c)
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Table 1 Grid sizes of analysis models for Fig. 2

Number
Node Element
Models
Fig. 2(a) 6,474,404 26,807,719
Fig. 2(b) 5,332,721 21,332,572
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Fig. 2(d) 5,343,967 21,424,617
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Fig. 5 Comparison of maximum flowrate obtained
by the LES analysis of HAF models
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Fig. 6 Vector profiles obtained by the LES analysis of HAF models
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Fig. 8 Iso-surface profiles of vorticity magnitude(40 s™) obtained by the LES analysis of HAF models
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