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Fig. 12. Characteristics of fluid-dynamic noise at the measurement point from the up-
stream side of the test section, in the case of solid wall 
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degrees and positioned 500mm behind the circular cylinder, aiming at the sound around the 
circular cylinder. The first peak (1st peak) on the low frequency side is always larger than 
the second peak (2nd peak) on the high frequency side in the magnitude correlation of the 
peak because of the position of the microphone and the directivity of the microphone. A 
comparison of the results between a suction-type and a blow-type wind tunnel with sound-
absorbing material installed shows that the acoustical free space of an internal flow can 
become an acoustical free space similar to the case of an external flow. The sound is 
fluctuation of the pressure which transmits the inside of fluid, the size of the amplitude is 
the size of sound, and the height of oscillation frequency is the height of sound. The fluid 
force acts on the circular cylinder by the fluid fluctuation according to the vortex shedding 
from the circular cylinder. The oscillation of the fluid force can be divided into a lift 
component and a drag component, at a ratio of 1:2. The circular cylinder placed on the air 
flow is a source of two kinds of sound waves as two peaks are apparent in the fluid sound. 
When acrylic upper and lower sidewalls are used, the acoustical free space becomes the only 
flow direction. The sound by the oscillation in the direction of the lift is canceled by 
acoustical interference. Therefore, the peak frequencies of each circular cylinder shown in 
Fig. 12 are considered to be the oscillation a sound from the drag direction. On the other 
hand, when the sound-absorbing material is installed on the upper and lower sidewalls, the 
acoustical free space is two directional (a parallel direction and a vertical direction) for the 
flow. It is an acoustical free space similar to the blow-type wind tunnel with a half-open 
measurement section. Therefore, the sounds of the lift and drag oscillations are measured as 
shown in Fig. 13. 

In general, because the oscillation amplitude of the lift is far larger than that of the drag, it 
is expected that the sound pressure level in the direction of the lift is far larger than the  


