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Research on calibration method of transient pressure probe rakes

based on expansion shock tube
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Abstract: In order to meet the calibration needs of large-size transient pressure probe rakes, a pressure probe rake
calibration method based on expansion shock tube was proposed. The FLUENT software was used to simulate the dynam-
ics of the shock wave in the shock tube, and the operation law of the shock wave and the change of pressure and density of
the flow field were analyzed. The results showed that the pressure in the low-pressure section eventually became uniform
after being affected by the incident shock wave, the reflected shock wave, the compression wave and its multiple reflec-
tions. The pressure measurement experiments were conducted by using the expansion shock tube device with soft and
hard aluminum diaphragms. The results showed that the rise time was less than 9 ms and the duration of platform pressure
was greater than 50 ms in the low-pressure section inside a 150 mm diameter of shock tube. This study has important ref-
erence value for the calibration of transient pressure testing systems in aero engine, aerospace, medical and other fields.
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Fig.1 Response diagram of an ideal step pressure signal
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Fig.2 Schematic diagram of the simulation area of the

shock tube
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Fig.3  Grid partition around the diaphragm in shock tube
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Fig.5 Diagram of instantaneous density and pressure contour

of fluid in expansion shock tube
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Fig.6  Pressure changes at the monitoring point on the wall
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Fig.10 Side pressure changes for experiments with

different diaphragms
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