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Fig. 11. Characteristics of fluid-dynamic noise, in blow-type wind tunnel (Tomita et.al., 1982) 
¶ 

¶ 
3.6 Effect of acoustic material and sound directivity 
 

In order to verify the effect of the sound-absorbing material (fibered glass) in the 
measurement section, the acoustic frequency from the circular cylinder was measured. At 
this time, the microphone is set up from the bell mouse to 500mm upstream side by equal 
height to the circular cylinder installation position. The air flow velocity of the measurement 
section was U=28m/s. As a result, the measurement result differed according to the 
existence of the sound-absorbing material. Figure 12 shows the measurement results for 
circular cylinders 20mm, 25mm, 30mm, and 40mm in diameter when upper and lower 
sidewalls made of an acrylic board are used. Here, the back-ground noise (B.G.N.) is shown 
for comparison. The sound pressure levels for the peak frequency of each circular cylinder 
are small, and the peak frequency is twice the value of fluid oscillating frequency, based on 
the Karman vortex shedding shown in Fig. 10. On the other hand, the measurement result 
when sound-absorbing material is installed is shown in Fig. 13, relative to back-ground 
noise (B.G.N.) at circular cylinder diameters of 20mm-40mm. Two sound pressure peaks are 
seen in each figure. The first peak (1st peak) on the low frequency side is a Karman vortex 
shedding frequency, and the second peak (2nd peak) on the high frequency side is twice the 
Karman vortex shedding frequency. Moreover, the magnitude correlation of the two peaks 
is different in each circular cylinder. In the case of circular cylinders with diameters of 
10mm, 15mm, and 30mm, the first peak (1st peak) on the low frequency side is larger. In the 
case circular cylinder diameters of 20mm, 25mm, and 40mm, the second peak (2nd peak) on 
the high frequency side is larger. It is shown that there is a change in the interference pattern 
of the sound wave in a vertical direction in the flow in the measurement section. The two 
peaks can also be observed in a blow-type wind tunnel with a half-open measurement 
section as shown in Fig. 11. In this case, however, the microphone is set up at and angle of 45 


