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One-Third Octave Jet Noise Spectra For A Convergent Nozzle At Subsonic
And Supersonic Velocities:
Angle from Downstream Jet Axis, 80°. Based On Data From Olsen
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Narrow Band Jet Noise Spectra At 90° And Small Angles To Jet Axis

From Tam, Golebiowski & Seiner {1996)
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M; = 1,49, T, /T = 2.35.
(a) M,- =20, T /T = 4.89, X = 160.1°, SPLya = 124.7dB, x = 92.9°, SPLyax = 9648, (b) ij= 2.0, 7};7‘:: 4.89,
(b) Mj =2.0. T /T = 1,12, x = 160.1°, SPLpa = 121.6dB, x = 83.8°, SPLyax = 1074B, () Mj = L.96, T3 /Te = 0.99,
{c) Mj = 1.96, ?'}/Tw = .78, x = 138.6°, SPLna = 121.0dB, x = 81.3% SPLyus = Y5dB, {d) Mj = 1.96. Te/Too = 0.98,
(d)M; =149, T, /To = 111, x = 138.6°, SPLimay = 106.5dB.  x = 120.2°, SP Ly = 10048,
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V-Large Eddy Simulation

Filtered N.S. Egs. (Favre-averaged)

d P o Py, d °
P 5\”? a—xj pVi Gj djjp ¢ — viscous terms = 7] p(vi i~ Viv |
pS psy;

unresolved Reynolds stress (to be modelled)

pf/p

fix,t)y=["_ IV F(x-&t—1)f(E,1) dt d&
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Equation for Small Scale (Unresolved) Components

Vi = V; + Vi, p=p+p’, s=S+¢,
velocity pressure entropy

Inhomogenous Linearized Euler Equation

. X ot
Linear operator . )
(depends onfiltered vel.) source terms
ij=12,...5

Up=vj,i=123 ug =p’,ug =5’

T", is quadratic in unresolved quantities (unresolved Reynolds stress)
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Formal Solution for Pressure

Ug =p’ = LZ}SJ- (sum on j)

T

p’= lim ” Gy (XXt —1;1,06)Sy (x’,t')dx’dt’

Toe

(p’(t+7,x)p’(7,X)) = pressure auto correlation function

(%, 4%, X", 1)(Sk (X', +7)S 4 (X”,7)) + Ty (X, tix ", X7, 1)

(e)= lim

T—eo

(ft+1)g'(1)) =0

(X t’ +‘C)Sg

T
[ o dt=time average

T

For tophat filter (in Fourier space)

Idx/dx//
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(@) M = 0.95 (b) M = 1.4
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Sound spectrum
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¢ Microphone @

50D, 30 deg
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Coherence
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