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Unsteady surface pressures dictate for a large part the aerodynamic and aeroacoustic [Amiet, 1976] per-
formance of aerodynamic bodies submersed in a flow. Furthermore, surface pressures indicate the stability of
a boundary layer and offer an insight into the turbulent structures within it [Pope, 2000]. Remote microphone
probes (RMP) improve the mounting options w.r.t. pinhole probes, by decreasing probe size near the region
of interest, and have a reduced sensing area w.r.t. flush-mounted probes. However, the viscous effects and
resonance within the narrow capillary tubes affect the transfer function (TF) of the RMP. Calibration meth-
ods are used to acquire the TF that relates the measured pressure to the pressure experienced on the surface.
Errors in the amplitude or phase of the TF directly affect the corrected pressure measurements. Naturally,
this can lead to a wrong conclusion of, for example, the time delay of the aerodynamic response to an un-
steady inflow [Tijdeman, 1977], or the predicted noise generated by the erroneous pressure spectrum [Amiet,
1976]. The empirical calibration of the probes, e.g. using plane-wave tubes, can introduce spurious resonant
frequencies into the TF due to a lack of control of the pressure field inside the calibrator over the multiple
calibration steps [Van De Wyer et al., 2018]. Moreover, flow grazing over a RMP orifice introduces pressure
fluctuations in the probe system [Tijdeman and Bergh, 1972]. These additional pressure fluctuations, which
are not characteristic of the flow, are not taken into account with a still-air calibration of a plane-wave tube.

In this research, a semi-empirical calibration method is proposed with the aim of removing the spurious
resonance. Bayesian inversion is used to fit an analytic model for the TF of the RMP to the empirical
calibration data. Compared to the current manual post-processing methods, e.g. [Pérennès, 1999, Van
De Wyer et al., 2018], this technique provides a physics-driven post-processing method for the TF of the RMP.
In addition, the analytic model fit can be used to account for the effect of grazing flow [Tijdeman and Bergh,
1972], and any other corrections that require the geometry of the probe, e.g. sensing area [Corcos, 1963], or
changes in mean temperature and pressure using the analytic model. The method will be validated against
the empirical plane-wave calibration method with the manual post-processing used by Van De Wyer et al.
[2018]. The calibrated wall-pressure spectra (WPS) will be compared against spectra from an empirical WPS
model.
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