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NASA2 Benchmark

• Leading Edge / Trailing Edge Noise Test

• Conducted in LaRC Quiet Flow Facility

• NACA 63-216 Airfoil:

 16-inch (40.6-cm) Chord

 36-inch (91.4-cm) Span

 Angle of attack = -1.2 degrees

• Small Aperture Directional Array (SADA)

 33 B&K 4138 1/8” microphones

 Positioned at 90 degrees wrt trailing edge of model



Langley Research Center

NASA2 Benchmark

• Mach 0.17

• Total Temp = 79.5 deg F (26.4 deg C)

• DAS Sample Rate = 142857.71 Hz

• 2048000 Samples Acquired

• Flat Shear Layer Assumption

• Background Runs Acquired

without Model Present
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Analysis Methods Contributors

• University of Adelaide, South Australia (POC: Ric Porteous)

• NASA Langley (POC: Christopher Bahr)
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Original DAMAS Analysis Results – 2004

(Tom Brooks and William Humphreys, NASA LaRC)

Reference:  Brooks and Humphreys, “A Deconvolution Approach for the

Mapping of Acoustic Sources (DAMAS) Determined from Phased Microphone

Arrays”, Journal of Sound and Vibration, Volume 294, 2006.
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Original DAMAS Analysis Results – 2004 
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Gauss-Seidel Solver
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Original DAMAS Analysis Results – 2004 

• Spatial Integrations

SADA TE

SADA LE

STD DAMAS LE

STD DAMAS TE

DR DAMAS LE

DR DAMAS TE
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Results from University of Adelaide / 

University of New South Wales

(Ric Porteous, Adelaide

Zebb Prime, Con Doolan, and Danielle Moreau, UNSW)
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Results from Adelaide / UNSW

Analysis Method
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Results from Adelaide / UNSW

Analysis Method

• Shear layer correction – method of Bahr et al. (2011)

• Deconvolution – CLEAN-SC (Sijtsma, 2007), beamwidth = 4 cm

• Spatial Integrations:

- Beamform integrations – method of Brooks and Humphreys (1999)

- CLEAN-SC integrations – direct summation of source map
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Results from Adelaide / UNSW

• Conventional

Beamforming

• Diagonal Removal

• Background Removal

• 1/3-octave Bands
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Results from Adelaide / UNSW

• CLEAN-SC

• Diagonal Removal

• Background Removal

• 1/3-octave Bands
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Results from Adelaide / UNSW

• Spatial Integrations
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Results from NASA Langley – 2015

(Christopher Bahr)
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Results from NASA Langley – 2015

Analysis Method

• Two methods:

- Standard DAMAS

- Jacobi-style implementation of DAMAS

• Diagonal removal performed

• Advanced background subtraction performed (Bahr et al., 2015)

• Shear layer correction (Bahr et al., 2011)

• No microphone weighting
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Results from NASA Langley – 2015

• Standard DAMAS

• 200 iterations
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Results from NASA Langley – 2015

• Jacobi DAMAS

• 200 iterations
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Discussion
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