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Numerical Investigation of Aeroacoustic Phenomenon Flow over Tailless,
Double, and Diamond Delta Wings, Using Large Eddy Simulation
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Shahid Sattari Aeronautical University Shahid Sattari Aeronautical University
of Science'& Technology of Science & Technology
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ABSTRACT

The objective of this paper is to obtain acoustical behavior of flow around 50° tailless, 80°/65° double and 53° diamond
delta wing configurations, using large eddy simulation. Validation of the aerodynamic coefficients is performed using
available experimental results, showing good agreements. CFD simulations were performed for 15 degree angles of
attack at a Mach number of 0.147 and a Reynolds number of 1.2 million, based on the root chord root chord of the
wings (is 360 mm). Acoustic measurements, such as power spectral density, acoustic pressure, sound pressure level, and
sound amplitude were taken, using 3 microphones in the wake region of the mentioned wings. The amount of sound
pressure level of microphone, which is placed at 1.835 meter from apex of above wings in DK Strouhal number 0 to 1
is, 24 to 69, 10 to 54 and 9 to 44. Hence, for purposes of being silence, aeroacoustics values indicate that diamond delta
wing is more preferable than tailless and double delta wing..

Keywords: Aeroacoustics, Diamond Delta Wing, Sound Pressure Level, Vortex Interactions, Large Eddy Simulation
Approach, Strouhal Number
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12 -Broad-Band

13 - FfowcsWilliam and Hawkings (FWH)
14 -Cozza

15 -Doolan

1 -Delta Wing

2 -Apex

3 -Sweep Angle

4 - Particle Image Velocimetry(PIV)
5 -Lift Coefficient

6 -Drag Coefficient

7 - Free Shear Layer

8 -Al-Garni

9- Reynolds Averaged Navier Stokes( RANS)
10- K—@ SST

11 -Wolf
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7 -Diamond Delta Wing
8- Power Spectral Density
9 - Sound Pressure Level
10 -Curle

11 -Smagorinsky
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1 -Saha

2 -Wing

3 -Starke

4 -Jian

5 -Compound Delta Wing

6 -Improved Delayed Detached Eddy Simulation (IDDES)
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1 - Subgrid Scale (SGS)
2 -Large Eddy Simulation (LES)
3 -Eddy Viscosity
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3 - Velocity Inlet
4 - Pressure Outlet

1 -Rung-Kutta
2 -Semi-Implicit Method for Pressure Linked
Equations(SIMPLE)
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