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Experimental Study on the Behavior of Stall Cell in an Axial Flow Fan
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Abstract

Experimental study was conducted to reveal the flow mechanism under rotating stall in an axial flow fan. For
this study, unsteady pressure was measured using high frequency pressure transducers mounted on the casing
wall of rotor passage and total pressure fields were measured at the rotor upstream and downstream. The
measured pressure signal was analyzed by Wavelet Transform and Double Phase Locked Averaging Technique.
From the result of unsteady pressure field of the casing wall, one period of rotating stall was divided into three
zones and the flow characteristics on each zone were described in detail. The pressure field was also analyzed in
terms of the pressure distribution along pressure side and suction side of blade tip. From the result of total
pressure fields at inlet and outlet of the rotor, the useful information on the characteristics of the stall cell in

radial direction was provided.
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Fig. 1 Measuring points and a photograph of unsteady total pressure probe
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Fig. 2 (a) Fan characteristic curve, (b) Wall static
pressure signals with various flow rates, (c) Pressure
amplitude spectra with various flow rates.
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Fig. 3 Contour map of double phase locking averaged wall static pressure at ¢ =0.316
and Wavelet transform by Morlet function
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Fig. 6 Double phase averaged static and total
pressure signals at ¢ =0.316
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