
which will have been measured if the measurement position of sound is generally near from 
a sound source (circular cylinder). In this study, the distance between the circular cylinder 
and the microphone was narrower compared with the device arrangement for an ordinary 
sound measurement. Because the noise measurement of the flow in the fluid machine such 
as the gas turbines and jet engines is assumed, and the measurement of the fluid-dynamic 
sound caused by the flow around the object such as the supports and umbones installed in 
the pipeline and the duct is assumed, it becomes such arrangement. Therefore, the influence 
of the near field appears to be strong, making a quantitative evaluation of the sound 
pressure level more difficult. Resolving this is a clear challenge for future studies. The 
relationship between the position rc by which the pressure fluctuation of a short-distance 
field can be disregarded now, and the minimum frequency f is given in 20log(2̟frc/a) >=10 
dB (a is acoustic velocity) (Iida, 1996). Distance rc between the circular cylinder and the 
microphone becomes 188mm-211mm because the range of center-to-center spacing x 
between the circular cylinder and the microphone in this experiment is 5mm-95mm. The 
obtained lower critical frequency f becomes 910Hz-812Hz. When the center-to-center 
spacing is assumed to be 50mm, distance rc between two points becomes 194.5mm. The 
lower critical frequency f at that time is 880Hz. 
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Fig. 7. Measurement result for sound pressure level with a directivity check 
¶ 

¶ 
3.4 Measurement result and verification of Acoustic frequency 
 

The back ground noise with acoustic half-free space of a test section was measured by 
making airflow velocity in a test section into U=28m/s. The circular cylinder of various 
diameters was installed in the test section, and frequency of a fluid-dynamic noise (acoustic 
frequency) was measured. Figure 8 shows the results of the acoustic frequency analysis with 
back ground noise (B.G.N.) in the measurement section and with a circular cylinder 20mm 
in diameter. The abscissa is frequency f, and the ordinate is the sound pressure level SPL in 
the figure. When the circular cylinder is set up in the measurement part, a peak at one big 
sound pressure level is obtained. At this time, the Strouhal number S (= f d /U) calculated 
from the frequency f (=275Hz) and air flow velocity U (=28m/s) is S=0.2. It is considered 
that the microphone measures the acoustic frequency from the fluid oscillation based on 
Karman vortex shedding. The frequency of the oscillating flow behind the circular cylinder 


