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A method for extending measurement range of five-hole pressure probe
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Abstract: In order to extend the measurement range of five-hole pressure probe (FHPP), the probe
was calibrated firstly in a low-speed wind tunnel. The extending method was applied to process the
calibration data, the differences of the probe calibration curves defined by different calibration coefficients
were compared, and the measurement range of the FHPP in low-speed flow was determined. On this basis,
the applicability study at different Mach numbers was carried out in a subsonic wind tunnel to evaluate the
application effect of the extending method in compressible flow. Finally, actual measurement was carried
out in the wind tunnel to analyze the error level of the extending method. The results showed that: the
calibration curve had a wider monotonic range and higher calculation accuracy after using this calibration
coefficient definition. At low speed, the FHPP was applicable within the measurement range of yaw angle
+70° and pitch angle £50°. At subsonic speed, the compressible flow had a great influence on the negative
measurement range of the pitch angle, but the measurement range of the yaw angle can still reach close to
+70°. The error analysis results also showed that the error level measured by the extending method was

generally lower. This method for extending the angular measurement range of FHPP has a good
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application prospect in some turbomachinery internal flow tests with a large angle variation range.

Keywords: complex flow field test; pressure measurement; five-hole pressure probe;

calibration method; wide airflow angle
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Fig. 1 Five-hole pressure probe structure and definition
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traditional method
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Table 1 Definition of different calibration coefficients in the left zone
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Table2 Measurement error of five-hole pressure probe extending method

KRS X2 Pt o/ (°) /() ik Ma /() a,/(°) T Ma
1 1 -8 27 0.297 0.03 —-0.21 —0.001
2 1 18 3 0.299 —-0.10 —0.27 0.001
3 2 —48 27 0.298 0.18 —0.55 —0.001
4 3 68 3 0.298 0.88 —0.27 0.003
5 1 —-17 3 0.48 0.36 —0.89 0.003
6 2 =57 18 0.468 0.11 —0.07 —0.001
7 1 18 26 0.47 0.43 —0.09 —0.001
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