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Large-Eddy Simulation of High-Subsonic Jet Noise Reduction with Microjet Injection
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Abstract: Large-Eddy Simulation of high subsonic jet with microjet injection was performed using UPACS-LES code
developed in JAXA. Far field noise level was also calculated using FW-H method. Large scale (476M grid point)
simulation was executed on JSS (JAXA Supercomputer System) using 980 processors. The result shows very good
agreement with the experimental data in terms of velocity fluctuation and far-field noise level. Turbulent kinetic energy
distribution of the result is different from our former computational result with coarser grid. This fact shows that this
kind of large scale computation is useful for jet noise LES in spite of its heavy computational cost.
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Table 1. Specification of the computations
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grid points Ax grid ;_)omFs LES region processors computational time
for micro jet per one case
coarse 28M 0.013D 2x2 x<30D 60 7 days
sector 11M 0.005D 4x4 x<3D 36 1.5 day (flowfield only)
fine 476M 0.005D 4x4 x<20D 980 12 days
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Figure 3.  Velocity fluctuation (ux/Uj)
X/D=1.0, baseline
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Figure 4.  Velocity fluctuation (ux/Uj)
X/D=1.0, with microjet
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Figure 6.  Velocity fluctuation (ux/Uj)
X/D=3.0, with microjet
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Z=0, with microjet
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(a) Radiation angle = 30deg.

Figure 15. Farfield noise
thin line: experiment[3], thick line: fine, broken line: coarse
black: baseline, blue: with microjet

(b) Radiation angle = 90deg.
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