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Experimental Study on the Three Dimensional Unsteady Flow
in a Counter Rotating Axial Flow Fan
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Abstract

Experiments were done for the three dimensional unsteady flow in a counter rotating axial flow fan under
stable operating condition. Flow fields in a counter rotating axial flow fan were measured at cross-sectional
planes of the upstream and downstream of each rotor. Cross sectional flow patterns were investigated through
the acquired data by the 45° inclined hot-wire. Flow characteristics such as tip vortex, secondary flow and tip
leakage flow were confirmed through axial, radial and tangentia velocity vector plot. Swirl velocity, which
was generated by the front rotor, was recovered in the form of static pressure rise by the rear rotor except for
hub and tip regions.
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Rear rotor
497 mm
200 mm
3mm
12.825 mm)
36.0[deg]
0.7

18 deg

(b) Rear rotor (Ng=7)
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Front rotor
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Fig. 2 Front view of the rotors

Table 1 Specification of the rotor blades
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Tip diameter
Hub diameter
Tip clearance
Airfoil
Camber angle
Thickness
Blade angle
at 0.75 radius
Solidity
at 0.75 radius
Number of blades
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Chi® = 0.00002

A 327836 +0.01587
B 155725 +0.01248
n 045801 +0.00184

voltage(V)

I
velocity(m/s)
Fig. 4 Velocity calibration
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