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Fig. 1  Principle of airtightness detection with

a piezoelectric sensor
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Fig.4 Schematic diagram of the moving window

intercepting data
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Fig.6 Time domain peak-to-peak features
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Fig.8 Schematic diagram of the experimental platform
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Fig.9 Detection instrument and a pipe with

simulated leak holes
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Table 1  The maximum positioning error of the leak

hole at different moving speeds
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A pressure vessel air-tightness detection method based on a

piezoelectric pressure sensor

LIAO HuGuang LIN WeiGuo”

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Detection of small leaks in pressure vessels under low-pressure conditions is subject to interference from
environmental noise, difficulty of leak point location and selectivity of the gas medium. In an attempt to solve these
problems, we propose a mobile detection method for pressure vessel air-tightness based on piezoelectric pressure
sensor. The piezoelectric pressure sensor is used to detect the gas jet generated at the leak in the pressure vessel,
which overcomes the problem of selectivity of the detection instrument to the gas medium. The air-tightness move-
ment detection method is adopted, and the detection sensor can be infinitely close to the outer surface of the pres-
sure vessel wall. The characteristics and real-time computing ability of the instrument overcome the interference of
environmental noise on the detection results, and at the same time improve the air-tightness detection sensitivity and
leak hole positioning accuracy, and also facilitate the detection of small leaks under low-pressure conditions. The
test results verify the feasibility and effectiveness of the method and provide a new solution for the air-tightness de-
tection of pressure vessels.

Key words: pressure vessel; airtightness; high-sensitivity detection; medium selectivity ; leakage point location
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