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The experimental investigation of turbomachinery noise requires to measure the acoustic
field within annular test rigs. For this purpose, different in-duct measurement techniques
are available. The most widely used are the arrays of flush-mounted microphones installed
at the duct walls and the rakes of dynamic pressure sensors placed along the radial direction
of the duct. Both methods have been implemented and used for several test campaigns
performed at the Avio cold flow rig in Turin (ltaly), in order to assess the acoustic
performances, from the tonal noise point of view, of a model low-pressure-turbine
representative of modern turbofan applications. This paper aims at performing a back-to-
back comparison between the results obtained by using these different experimental
techniques. The results allowed to make assessments about the effectiveness of each
experimental technique at analyzing tonal noise, highlighting the peculiar features of the two
methods and their relative advantages and drawbacks.

Nomenclature

axial array arrangement

radial rakes arrangement

rotor row

stator row

Blade Passage Frequency

blades count of the rotor of the n-th stage

vanes count of the stator of the n-th stage

condition number

Rear Frame, Rear Frame vanes count

azimuthal mode order

radial mode order

modal power level for the azimuthal mode order m; + and — indicate, respectively, downstream and
upstream propagation

amplitude of the radial mode for the azimuthal mode order m; + and — indicate, respectively,
downstream and upstream propagation

harmonic index

scattering index for the Rear Frame
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