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Determination of the Position of the Airspeed Probe Using CFD
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Numerical analysis of the flowfield around a 50-meter class airship is performed to
determine the optimal position for the airspeed probe installation. The turbulent flow
around the hull with gondola is analyzed to examine the characteristics of the data
measured by the probe attached to the gondola, and they turmed out to show the
nonlinear relation between the freestream and measured angles of attack and be
influenced by the Reynolds number. New position of the hull nose was proposed and the
effect of various factors on the flowfield around the nose was also examined. The
analysis with a panel method showed that the effect of empennage was negligible, and
the effect of gondola and boundary layer thickness had also little impact. It was shown
that the freestream angle of attack would be the only independent variable for the probe
position around the hull nose in constructing the calibration matrix.
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Fig. 1 Velocity vector plot and locations
of velocity scan around the gondola
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{b) Angle of Attack vs. Pressure Coeflicient

Fig. 2 Velocity scan results with varying
the angle of attack (B=0°)
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(b} Side Slip Angie vs. Prassute Coefficient

Fig. 3 Velocity scan results with varying
the side slip angle (a=0°%}
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