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Influence of the guide cone structure on the performance
of agricultural axial fans
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Abstract To address the problem of low performance of agricultural axial-flow fans under high static pressure
and low flow rate conditions, a 550-cylinder axial-flow fan is taken as the research object. The structural
optimization is carried out using CFD numerical simulation combined with response surface methodology. In this
study, the inlet section length and outlet section length of the casing, together with the inlet guide cone length
and outlet guide cone length, are selected as experimental factors. Fan airflow rate and energy efficiency ratio
are adopted as evaluation indices to systematically analyze the effects of casing optimization and guide cone
installation on the overall performance of the fan. Furthermore, the Liutex vortex identification method is employed
to capture and analyze the vortical structures within the flow field. The results indicate that, after optimizing the
casing components and adding the guide cone, vortices in the motor wake region are significantly reduced.
Compared with the prototype fan, the optimized scheme increases the airflow rate by 7. 39% and the energy
efficiency ratio by 2. 6%. Therefore, the installation of a guide cone can significantly improve the performance
of agricultural axial-flow fans.
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Von Karman vortex street
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Ly, is the length of the guide cone, and R is the maximum radius of the

curve.
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Fig.1 Section diagram of the guide cone
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1. Fan blade; 2. Hub; 3. Inlet guide cone; 4. Outlet guide
cone; 5. Inlet guide vane
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Fig. 2 Schematic of the fan model
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Fig. 3 Schematic diagram of model meshing
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Fig.4 Grid independence verification based on airflow rate
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for fan performance
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A is the vortex around the hub at the blade root, B is the vortex generated at the blade leading edge, C is the vortex shed from the blade trailing edge.
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Fig. 7 Liutex vortex structures in the impeller region under different inlet (Ly,) and outlet (Ly,) casing lengths
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Fig. 8 Liutex vortex structures in the motor region under different inlet guide cone lengths (L)
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Ly, Ly, Ly, were the inlet section length, outlet section length, and inlet guide cone length. Q was the airflow rate.

N was the energy efficiency ratio.
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Fig. 9 The effects of partial interaction factors on airflow rate and energy efficiency ratio
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