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Analysis of the Effect of Operating Load on the Turbulent Flow
Field Distribution of Tube Axial Fan through Large Eddy Simulation
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Abstract : In this study, the three-dimensional model of the tube axial fan designed by the assumption of
the total pressure ratio of the span length was analyzed by large eddy simulation in an incompressible flow.
Here, the effect of operating load on the turbulent flow field of a tube axial fan was analyzed. As a result,
back-flow leakage from the gap between the bell-mouth and the end of the blade of the tube axial fan
occurs when the operating load increases, and its intensity is weaker than that of the propeller type axial
fan. In addition, the flow of the tube axial fan that develops downstream spreads from the axial direction to
the radial direction when the operating load increases; however, the axial flow is still maintained unlike the
case of the propeller type axial fan since the blades are wrapped with tube. Also, as the operating load
increases, both the turbulent kinetic energy and the vorticity magnitude distribution of the tube axial fan,
which develop surrounded by the tube, are very irregularly distributed, spreading in the radial direction
while significantly contracting in the axial direction while the effect of the hub disappears downstream.

Key Words : Courant Number, Tube Axial Fan, Large Eddy Simulation (LES), Non-Free Vortex Flow,
Total Pressure Ratio
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Table 1 Design specification of tube axial fan

Item Specification
Flowrate, ) [m’/min] 1.35
Number of revolution, N [rpm] 2,400
Tip radius, r, [mm] 55
Hub radius, r;, [mm] 22.5
Blade thickness, t [mm] 1.5
Blade number, Z 4

d116.6

Tube axial fan

Fig. 1 Geometry configuration of tube axial fan
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(Static pressure
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Chamber wall (No slip wall boundary)
Fig. 2 Geometry configuration of a fan tester for

the numerical analysis of tube axial fan
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Fig. 3 Mesh configuration of a fan tester for the

numerical analysis of tube axial fan
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Fig. 5 Geometry configurations of axial fan
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Fig. 6 Vector profiles obtained by the LES analysis of tube axial fan
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Fig. 7 Iso-surface profiles of turbulent kinetic energy obtained by the LES analysis of tube axial fan
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