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Figure 7. The measured ultrasonic wave signal at the
500 kHz receiving transducer from 6.66 kPa
to 202.65 kPa.

Table 1. The measured ultrasonic wave signal at the 500 kHz receiving transducer from 6.66 kPa to 202.65 kPa.

Pressure Number of measurements (V) Average Standard |(Standard deviation
(kPa) 1 2 3 4 voltage (V) deviation |/pressure) X100 (%)
6.666 0,9362 0,9415 0.9568 0,9383 0,9432 0.0093 0.139
13,332 2.6922 2.7426 2.7078 2.7089 2.7129 0.0212 0,159
26,664 6.5556 6.5350 6.5753 6.5539 6.5549 0.0164 0,061
66,661 18,5916 18,4867 18,4481 18,4939 18,5051 0,0610 0,091

133.322 38,7645 38,7243 38,7191 38.7069 38,7287 0.0249 0.018

202,649 56,9454 56,2468 56,3485 56,2638 56,4511 0.3325 0.164
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The Study of Pressure Vacuum Measurement Techniques Using

Ultrasonic Acoustic Impedance Transducers
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Pressure vacuum measurement technique using acoustic impedance change of ultrasonic
transducers was studied. The sensor has been setup using two air-coupled ultrasonic
transducers, one as a transmitter and the other as a receiver, and put it into vacuum chamber
and measured pressure versus ultrasonic amplitude. The result confirms that the standard
deviations of four repeat measurements were from 0.0093 to 0.3325 at pressure 6.66 kPa
to 202.65 kPa(about two atmosphere), and the relative percents were 0.018% and 0.164%
at pressure 133.32 kPa and 202.65 kPa, respectively.

Keywords : Ultrasonic wave, Impedance transducer, Repeatability, Pressure vacuum sensor
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