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Analysis of the Effect of the Operating Load on the Static
Pressure Distribution and Drag Acting on the Blade of a
Tube Axial Fan through Large Eddy Simulation
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Abstract : In this study, the model of a tube axial fan designed by assuming the total pressure ratio of
the span length was analyzed by large eddy simulation in a three-dimensional, incompressible flow, and
the drag and the static pressure distribution acting on the blade were investigated according to the
change of operating point. As a result, the axial drag coefficient is highly dependent on the static
pressure force and shows a decreasing distribution directly proportional with the flowrate showing about
0.27 and about 0.15 at the design operating point and maximum flowrate, respectively. On the other
hand, the static pressure on the pressure surface of the blade varies in size according to the change in
the operating load, and the contour line formed very narrowly at the blade hub from the leading edge
to the trailing edge of the blade spreads and develops like a fan rib toward the tip of the blade and is
distributed to the trailing edge of the blade. In addition, the static pressure of the suction surface of the
blade has a gentle slope with a similar contour line size from the hub to the tip until the design
operating point. However, after the design operating point, the size increases slightly and is biased
toward the blade hub, developing near the middle of the blade.
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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. 4 Mesh configuration of tube axial fan
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Table 1 Aerodynamic performance data at operating

points selected in Fig. 5

Operating Flowrate Static pressure
point [m*/min] [Pa]
A 2.2327 0
B 1.7182 12.0699
C 1.3483 14.0407
D 0.9935 21.5448
E 0.6443 38.1380
F 0.1074 54.4950
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Fig. 5 Aerodynamic performance of tube axial fan
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24 Bellmouth Tube axial fan
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Fig. 9 Static pressure profiles acting on the pressure surface of blade versus operating point
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