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Research on online measurement method of corrugated
plate depth of plate heat exchanger

Li Fei'? | Zhang Ping"*  Yuan Weiqi'’

(1. Computer Vision Group, Shenyang University of Technology, Shenyang 110870, China;
2.Key Laboratory of Machine Vision, Liaoning Province, Shenyang 110870, China)

Abstract: At present, the detection method of corrugated plate depth of plate heat exchanger is mainly manual detection, this detection
method can hardly guarantee its detection result. Through comparing with traditional contact probe measurement, this paper studies and
designs a set of non-contact measurement method based on laser displacement sensor. According to different corrugated plate structures,
the optimal acquisition path is studied and designed, the adaptive iterative median filtering algorithm is used to reduce the noise of the
collected data. The de-noised data is transformed into visual image area and grayscale image to extract the detection area intuitively and
efficiently. The least square method is used to fit the corrugated plate gasket groove area, and the moment in statistics is used to calculate
the corrugation depth parameter and judge the corrugated plate quality. Multi-thread design is adopted in the software, which solves the
problem of mutual interference between data acquisition and data processing, and improves the detection speed. A large number of field
tests show that the average detection time of single point algorithm is 40. 932 6 s. Through comparing the detection value with the design
value, the detection accuracy of wide corrugated plate is 99. 3% , and that of the narrow corrugated plate is 94. 5% . This design provides
an automatic method for the detection of corrugated plate depth of plate heat exchanger, which is superior to manual detection in
detection speed and detection result, can quickly and effectively detect the depth value of corrugated plate and has a certain practical
value.
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Fig.1 Corrugated plate structure
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Fig.4 Principle of laser triangulation method
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