EH ) ANANY =y b VDU MEREN OB SHEIC 5 2 A

i

Effect of Elliptical Nozzles on Jet Engine Performance and Noise Characteristics
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Fig. 1 Far-field acoustics for chevron nozzles and pictures
of chevron nozzles used in study by James().
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Table 1 Engine specifications.

Size $112 x 320 mm
Mass 1.59 kg
Maximum thrust 160 N
Maximum rotational speed 125,000 rpm
Maximum exhaust temperature 750 C
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Table 2 Microphone specifications.

Type TYPE4156N (TYPE2)
Diameter 1/4 inch
Frequency range 20 Hz ~ 80 kHz
Sensitivity -53dB£3dB re 1V/Pa
Power supply voltage 15~28 V

Size @7 X 50 mm
Mass 69
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Fig. 3 Pictures of base nozzle and elliptical nozzles.

Table 3 Parameters of nozzles.

Nozzle name base EL2 EL3
Nozzle length [mm] 46.0 46.0 46.0
Nozzle inlet diameter [mm] 67.0 67.0 67.0
Nozzle outlet diameter [mm] 49.0

Outlet semi-major axis [mm] (24.5) 27.5 30.0
Outlet semi-minor axis [mm] (24.5) 21.8 20.0
Nozzle outlet area [mm?] 1885 1885 1885
Flattening 0.000 0.207 0.333
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Fig.5 Comparison of corrected thrusts.
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Fig. 6 Comparison of corrected TSFC.
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Fig. 7 Comparison of corrected air mass flow rate.
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Fig. 8 Comparison of tail pipe total pressure.
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Fig.9 Comparison of OASPLs (8 = 30deg).
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Fig. 10 Comparison of OASPLs (8 = 45deg).
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Fig. 12 SPL spectra (6 = 30deg, N = 90%).
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