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Flow Measurements and Performance Analysis using a 5-Hole
Pitot Tube and a Rotating Hot-Wire Probe in an Axial Flow Fan
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Abstract

This paper describes the flow measurements inside the blade passage of an axial flow fan by using a
rotating hot-wire probe sensor from a relative flame of reference fixed to the rotor blades. The validity of fan
rotor designed by a streamline curvature equation was performed by the measurement of the three-dimensional
flow upstream and downstream of the fan rotor using a 5-hole pitot tube. The vortical flow structure near the
rotor tip can be clearly observed by the measurements of a relative velocity and its fluctuation on quasi-
orthogonal planes to a tip leakage vortex. Larger vortical flow, which results in higher blockage in the main
flow, is formed according to decrease a flow rate. The vortical flow spreads out to the 30 percent span from the
rotor tip at near stall condition. In the design operating condition, the tip leakage vortex is moved downstream
while the center of the vortex keeps constant in the spanwise direction. Detailed characteristics of a velocity

fluctuation with relation to the vortex were also analyzed.
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Table 1 Design specifications of axial fan rotor

Near .

Hub Mid-Span Tip
Radius (mm) 150.0 2300 287.5
Chord Length (mm) 1380 1320 131.0
Camber 1.36 0.69 0.5
Solidity 1.32 0.83 0.65
Max. Thick/Chord (%) 10.0 8.8 8.0
Stagger Angle (deg) 353 56.5 63.9
Inlet Flow Angle (deg) 51.74 62,83 67.91
Outlet Flow Angle (deg) 2613 55.03 64.03
Equivalent Diffusion Ratio 1.82 1.5 136

Fig. 1 Axial flow fan
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Fig. 3 Blade profile of the designed axial flow fan
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Fig. 13 Contour of relative velocity on the quasi-
orthogonal planes to the tip leakage vortex
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