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A Study on the Structure of Instantaneous Flow Fields of

One-Pitched Small-Size Helical Axial Fan by Large Eddy
Simulation
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Abstract: The large-eddy simulation (LES) was carried out to investigate the instantaneous flow fields of
one-pitched small-size helical axial fan (SSHAF). The initial flow of SSHAF shows short axial flow as
in the case of a small-size axial fan (SSAF), and shows vortex distribution near the end of flow. On
the other hand, in sufficiently developed flow, the downstream flow of SSHAF exhibits a longer axial
flow than SSAF, even though the mass flowrate of SSHAF is about 11.3% less than that of SSAF. The
magnitude of the instantaneous vorticity distribution of SSHAF is smaller than that of SSAF, and all of
them show periodic several contour lines developed around the intermittency. As a result, it is

considered that SSHAF can be used enough as a new axial flow fan type.

Key Words : Courant number, Initial time interval, Large eddy simulation (LES), Small-size axial fan
(SSAF), Small-size helical axial fan (SSHAF)
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Fig. 1 Geometry arrangement of SSHAF
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Fig. 4 History of mass flowrate obtained by the LES analysis of SSHAF and SSAF
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Fig. 5 Instantaneous vector profiles obtained by the LES analysis of SSHAF and SSAF
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Fig. 6 Instantaneous axial velocity component profiles obtained by the LES analysis of SSHAF and SSAF
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