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Feasibility Study of Windbreak Walls to Improve the Wind Conditions
in Outdoor Static Engine Noise Tests’

Yasushi NAKATA™ and Junichi KAZAWA™

ABSTRACT
Outdoor static engine noise tests for aircraft noise certification or verification of developing engine noise reduction technologies
are required to be conducted under the limited wind conditions to maintain the reliability of the measured far field noise data.
In some cases, the uncontrollable wind can be the major factor which causes the delay of engine development projects or noise
reduction technology research programs. In order to minimize the risk, the feasibility of windbreak walls to improve the acoustical
arena wind conditions was studied by Computer Fluid Dynamics (CFD) analysis. Several configurations of windbreak walls were
parametrically analyzed and evaluated. As a result of the analysis, it was found that some windbreak wall configurations had the
possibility to improve the acoustical arena wind conditions, but did not have enough windbreak effect against the crosswind from

specific directions. Further study is necessary to find more feasible and practical windbreak wall configurations.

Keywords : Aircraft Engine Noise, Turbofan Engine, Static Engine Noise Test, Far Field Noise Measurement, Wind Limits,
Sound Propagation, Refraction, Acoustic Shadow, Windbreak Wall, CFD
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Unrestricted testing where
(TMIC - TCL) <4°C

B
30 ==
Lh 7 (Max. Wind Speed)
LE
20
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s (TMIC - TCL)
acceptability of testing
in this region is subject
4 15-1-
absence of shadowing
resulting from wind in
3':' the opposite direction
5 ety Bl to sound propagation
24
5=
1=
O o= 0
0.00 0.05
Definition

TCL = Temperature at engine centreline height

Measurement Distance

TMIC = Temperature within £ 5 mm of ground microphone diaphragm height
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