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Development of a Laboratory-based Calibration System for 5-Hole Probes
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Abstract In the field of experimental fluid dynamics, the 5-hole probe is one of the most widely used
tools to measure flow velocity and pressure. We hereby describe the development of an inexpensive
laboratory-based flow calibration system for 5-hole probes. The system is applied to a custom
L-shaped probe, and the probe performance is compared against a standard commercial probe in a
custom wind tunnel. The setup allows rotation of the probe around the yaw and pitch axes. Static
and total pressure values are calculated, and then calibration maps are constructed based on the yaw
and pitch angles. Using these maps, errors of the custom probe are found to be +5% for velocity
magnitude and £3° for direction, compared to the commercial probe, when both pitch and yaw angles

are within 40°.
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Fig. 1. Custom 3-stream open-loop wind tunnel
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Fig. 3. Schematic of the 5-hole probe. a) Front
view, b) side view

Rotation
apparatus

Fig. 4. Calibration hardware for the 5-hole probe,
attached to the wind tunnel exit, showing
rotation yaw angle ¢ and pitch angle 6.
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Fig. 5. Scatter plot of the calibration maps for the
5™ hole.

Fig. 6. Linearly interpolated calibration maps for
the 5" hole.
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Fig. 7. Procedure for calculating flow velocity
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