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Fundamental Study for Minute-Fluctuating-Pressure Measurements on
Arbitrary Three-Dimensional Fans
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This paper concerns a fundamental approach to develop the measuring technology for minute fluctuating pressures

on the three-dimensional blade surfaces of the fan which rotates with an arbitrary rotation-axis direction. Using air as

working fluid, a pressure transducer rotating with an arbitrary attitude is closely sealed by a twofold shroud system. The

rotational motion with an arbitrary attitude is produced by fixing the pressure transducer to the cantilever which is

connected to a motor-driven disc. To conclude, we have quantitatively determined governing effects upon the

non-effective component of the pressure-transducer signal, which are the centrifugal-force and the gravitational-force

effects.
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Fig. 3. Schematic diaphragm of experimental apparatus
(surface-pressure measurement on propeller fan); pressure

transducer is fixed on pressure surface of the fan.
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Table 1. (P, ), together with (pg)amp-

- KA - ZABY - EBMKE - AEARE R

rx10” [m] | Nrps] | glrad] | yirad] | (Pudamp [Pa] = || elamp = 158 cosg[Pa]
130 1.67 0 0 16. 1 15. 8
130 6.67 0 0 15.7 15. 8
130 1.67 n/6 0 14.0 13.7
130 6.67 n/6 0 15.2 13.7
130 1.67 n/3 0 8.3 7.9
130 6.67 n/3 0 8.4 7.9
130 1.67 0 /6 15.6 15. 8
130 6.67 0 /6 15.8 15. 8
130 1.67 0 n/3 15.3 15.8
130 6.67 0 n/3 14.8 15. 8

*1 (ﬁnc)amp is periodically-fluctuating amplitude (ﬁm*)

period 7= 0.03/N.
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