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Aerodynamic Noise radiated from Wells Turbine at Low Flow Rate Condition
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Abstract

In the present paper the attention is focused on the characteristics of tonal noise at a discrete frequency radiated from
Wells turbine for wave power conversion. We measured the sound pressure level (SPL) of aerodynamic sound radiated from
Wells turbine which operated at the low flow rate condition. The experimental investigations have been performed under
steady flow condition. The effects of rotational speed, blade profile, blade number and attack angle on the tonal noise at
discrete frequency were investigated experimentally. The overall level of SPL increased as the rotational speed of Wells
turbine increased. The noise proportional to the rotational speed and its overtone components increased. The overall level of
SPL increased also in the case of low attack angle and NACAQ0012 blade. The tonal noise at a discrete frequency was
generated from Wells turbine in this condition.
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Fig. 1 Experimental Apparatus

Fig. 2 Schematic of test Wells Turbine
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Table 1 Specifications of Wells Turbine

Symbol Conditions
Rotational speed N 400, 600, 800, 1000, 1200 r/min
Flow rate Q 0 ~ 0.27m¥s
Blade number z 2,4,6
Blade profile NACA0012, NACA0015, NACA0020
Rotor hub diameter Dn 400 mm
Rotor tip diameter D¢ 577 mm
Tip clearance S 1 mm
Solidity at tip radius ot 0.57
Tip attack angle ot 0,1,23,4,56,7,8,9
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Fig. 3 Spectrum of SPL of two-dimensional airfoil (NACA0012)
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Fig. 4 Variation of peak frequencies against freestream velocity
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Fig. 5 Velocity triangle of Wells turbine

0 2 4 6 8 10

o
[

Fig. 6 Variation of spectra of SPL against attack angle (NACA0012, Z=6, N=400rpm)
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Fig. 7 Spectrum of SPL (NACA0012, Z=6, N=400rpm, &:=2°)
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Fig. 8 Variation of overall level of SPL (NACA0020, Z=6, a=0°)
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Fig. 9 Variation of spectra of SPL against attack angle (NACA0020, Z=6, N=1200rpm)
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Fig. 11 Variation of spectra of SPL against rotational speed (NACA0020, Z=6, a=3°)
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Fig. 12 Variation of spectra of SPL against blade profile (Z=6, a=4°, N=1200rpm)
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