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A Study on the Structure of Turbulent Flow Fields
according to the Operating Load of One-pitched
Small-size Helical Axial Fan by Large Eddy Simulation
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Abstract: The unsteady-state, incompressible and three-dimensional large eddy simulation (LES) was
performed to analyze the structure of turbulent flow fields according to the operating load of
one-pitched small-size helical axial fan (SSHAF). The static pressure coefficient distribution according to
the flow coefficient of SSHAF does not include stall, and the maximum static pressure efficiency is
about 13% higher than that of conventional small-size axial fan. The typical axial flow developed
downstream of SSHAF decreases with increasing operating load, and external axial flow outside the fan
center develops radially. There is a reverse flow in the internal flow developed downstream from the
hub of SSHAF. As the operating load increases, the absolute velocity of the reverse flow increases and
its space gradually increases to approach the hub side. Even with increasing operating load, the flow
that develops downstream of SSHAF does not include full radial flow, unlike conventional small-size

axial fan.

Key Words : Flow coefficient, Large eddy simulation (LES), Small-size helical axial fan (SSHAF), Static

pressure coefficient, Static pressure efficiency
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Fig. 1 Geometry configuration for the numerical

analysis of 1-pitched helical impeller
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Fig. 2 Geometry arrangement of 1-pitched SSHAF
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Fig. 3 Unstructured mesh configuration for the

numerical analysis of 1-pitched SSHAF
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profiles obtained by LES analysis

Table 1 Curve-fit coefficient values of equation (1)

and equation (2)
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c=249.16 h=35596.398

() d=578.46836 i=-144422.12

e =22037.277 j=-58501.693

Table 2 Various values of operating points
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