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Experimental Investigation of aero acoustic noise generation process from a wall
mounted square cylinder at incidence
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present research aeroacoustic characteristics of flow over a finite height wall mounted square
Received 11 June 2017 cylinder at different angles of attack is investigated. The aspect ratio of the model and the boundary
Accepted 27 July 2017 layer thickness were 7 ands/D = 4.27, respectively. The experiments were done in an acoustically

Available Online 08 September 2017 improved aerodynamic wind tunnel. The purpose of this study is to identify correlation between the

Keywords: fluid and the acoustic fields. The flow-induced noise was measured using single microphone. The

Square cylinder measured noise is related to aerodynamic characteristics of the flow using a single hot wire. The flow-
Aeroacoustic Noise induced noise of the cylinder is characterized in terms of frequency and magnitude. A sharp peak was
Microphone observed in the far-field pressure at the vortex shedding frequency which was measured with hot wire

Strouhal number

h anemometer. So, it could be concluded that vortex shedding is a source of aerodynamic noise
Vortex shedding

generation. The Strouhal number obtained from two devices was almost equal to 0.11 which is in
agreement with previous studies. Also, maximum vortex shedding frequency was measured for a =
15°. It is observed that sound pressure level is increased with increasing upstream velocity. The overall
sound pressure level ranged between 84.2 and 110.95 (dB) for upstream velocities in the range of 5-15
(m/s). The angle of attack has no important effect on overall sound pressure level.
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Flow

(b)
Fig. 1 Schematic drawing of wall mounted square cylinder placed in
the test section: (a) coordinate system; (b) definition of angle of attack
(top view) [8]
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Fig.4 Flow structure around wall-mounted finite-length square
cylinder: (a) different vortex structures[8]; (b) Sketch of the mean flow
pattern [15]
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Fig. 6 centerline streamwise velocity measured at midspan of the
cylinder: (a) Mean value; (b) rms value; (c) rms valur for 2D square
cylinder [19]
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Fig. 7 variation of mean velocity in transverse direction for different
angle of attacks measured at X/D=5; Y/D=3.5 for U,,=12m/s
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Fig. 10 Spanwise location dependency of pressure spectrum in the
wake region (X/D=5;Y/H=0.5;U,=12m/s)
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Fig. 9 a sample spectra for square cylinder: (a) Fluctuations of
streamwise velocity component; (b) Fluctuations of far-field pressure
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Table 2 OSPL value for different upstream flow velocities

OSPL (dB) Uoo(M/S)
84.20 5
99.93 10
104.64 12
110.95 15
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Fig. 11 Far-field acoustic spectra for the square cylinder at different velocities: (a,c) present study; (b,d) results from ref [22].
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Fig. 13 Strouhal number for 3D square cylinder as a function of incidence angle: (a) based on side length; (b) based on projected width; (c) based on

side length [8]; (d) based on projected width [8]
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