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ABSTRACT

Flush Air Data Sensing system (FADS) estimates air data states using pressure data measured
at the surface of flight vehicles. The FADS system does not require intrusive probes, so it is
suitable for high performance aircrafts, stealth vehicles, and hypersonic flight vehicles. In this
study, calibration procedures and solution algorithms of the FADS for a sphere-cone shape
vehicle are presented for the prediction of air data from subsonic to supersonic flights. Five
flush pressure ports are arranged on the surface of nose section in order to measure surface
pressure data. The algorithm selects the concept of separation for the prediction of flow angles
and the prediction of pressure related variables, and it uses the pressure model which
combines the potential flow solution for a subsonic flow with the modified Newtonian flow
theory for a hypersonic flow. The CFD code which solves Euler equations is developed and
used for the construction of calibration pressure data in the Mach number range of 0.5~3.0.
Tests are conducted with various flight conditions for flight Mach numbers in the range of
0.6~3.0 and flow angles in the range of -10°~+10°. Air data such as angle of attack, angle of
sideslip, Mach number, and freestream static pressure are predicted and their accuracies are
analyzed by comparing predicted data with reference data.
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