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Scale-Model Tests of Jet Noise
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Abstract

Jet mixing noise is still one of the dominant noise components in aircraft engine. In JAXA, experimental approaches
including engine tests and scale-model tests have been conducted for jet noise suppression. The scale-model tests play
broad roles of proposing new noise suppressors, clarifying the noise suppression mechanisms, validating the numerical
analysis, and helping design the suppressors before engine tests. This paper describes the scale-model tests of jet noise,
including the test facility, test procedures, and some examples of the noise tests.
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Fig. 1 Noise measurement during takeoff and landing.

Fan noise suppression

Jet noise suppression
(Reducing interaction)

(Mixing devices)

i

Fan and Core noise suppression
(Acousticliners and absorbent)

Fig. 2 Noise reduction against fan noise and jet noise.
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Fig. 3 Demonstrator engine in an outdoor test

configuration. A claw mixer is placed at the nozzle
(FY2011 version).

Fig. 4 Engine test using a low-bypass-ratio turbofan
engine installed on jet plane. Top left : the tested engine
(JT15D), top right : a pressure rake and the traversing
system placed behind the engine. Bottom : a simple
phased array microphone to detect noise sources around
the engine.
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Fig. 5 Model jet engine for the hot-jet noise test.
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Fig. 6 Anechoic wind tunnel (JAXA).
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Fig. 9 A Schematic view of the active noise control, conducted in the anechoic room (~2000).
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Fig. 13 Examples of far-field noise measurement. Corrected 1/3 Octave band spectra of conical nozzles
with different diameters.
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Fig. 14 (a) Examples of far-field noise measurement comparing the lobed and conical nozzles.
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Fig. 14 (b) Examples of far-field noise measurement comparing the slit and conical nozzles.
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Fig. 15 Corrected 1/3 Octave band spectra; power law is applied.
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Fig. 16 Comparison of the experimental data (1/3 octave
band spectra).
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