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Abstract : Numerical analyses on the aerodynamic characteristics of a counter rotating axial flow fan is carried out
using the frequency domain panel method. Front rotor and rear rotor blades of a counter rotating axial fan are designed
by using the simplified meridional flow analysis method with the radial equilibrium equation and the free vortex design
condition, according to design requirements. Performance characteristics of a counter rotating axial flow fan are
estimated for the variation of design parameters such as the hub to tip ratio, the taper ratio and the solidity. Pressure
losses were higher at leading edge and hub region of rotor blades. Characteristic curve of the counter rotating fan was

overpredicted without consideration of viscous effect.
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Table 1 Specifications for the front rotor and rear rotor of
the counter-rotating axial flow fan

Front rotor Rear rotor
Fan diameter 500 mm 500 mm
Tip diameter 497 mm 497 mm
Hub diameter 199 mm 199 mm
Airfoil NACAG65-series
Camber angle 18 deg.
Maximum thickness 10 %(=12.825 mm)
Stagger angle at mid span 52.0 deg. 58.0 deg.
Blade angle at mid span 38.0 deg. 32.0 deg.
Solidity at mid span 0.8 0.7
Number of blades 8 7
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(b) rear rotor

Fig. 1 Designed blade shapes for the front rotor and the
rear rotor of the counter-rotating axial flow fan
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Fig. 2 Single-rotating propeller coordinate systems
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Fig. 3 Aerodynamic coefficient distributions of the
counter-rotating propeller
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Fig. 4 Pressure distributions of the front rotor and the rear
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Fig. 5 Predicted characteristic curves for the counter-
rotating axial flow fan
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