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Abstract

Traditional interventional detection system has low measurement accuracy, poor stability and
high cost, which makes it difficult to detect system defects. In this paper, by studying relevant lite-
ratures of non-interventional flow detection system and non-interventional pressure detection
system at home and abroad, it is concluded that the principle of ultrasonic can be applied to both
intelligent flow detection and intelligent pressure detection. In order to improve the measure-
ment accuracy and system stability, an intelligent flow pressure detection system is designed
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based on the principle of ultrasonic wave, and the time difference method ultrasonic wave is used
to measure the flow pressure. Through the common research of ultrasonic intelligent flow detec-
tion system and ultrasonic intelligent pressure detection system, the two detection systems are
integrated into the same system hardware, and different algorithms and programs are designed to
make it a portable, low-cost, online ultrasonic non-interventional intelligent flow pressure testing
equipment.
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Figure 1. Time difference method measures the schematic diagram
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Figure 2. Hardware circuit design general block diagram
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Figure 3. US-400S ultrasonic rectifying sensor
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Figure 4. Schematic diagram inside the piezoelectric transducer
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Figure 5. General block diagram of software design
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Figure 6. Main program flow chart
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Figure 7. Communication schematic diagram
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Figure 8. SPI interrupt program flow chart
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Table 1. Maximum error specification table

* 1 RANREMER

TR ) K AVFRZE KR K AVFRZE
0.1 +0.1% 10 +1.0%
0.2 +0.2% 15 +1.5%
03 +0.3% 2.0 +2.0%
05 +0.5% (2.5) (+2.5%)
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Figure 9. Graph the time of upstream transmission
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Table 2. Error table of relative value of each flow point
2 BEREBSHEMNRERER

iR 9t SR B TRGRITE RaRiin R A 1 2

(m*h) (L) (L) (%)
10 500.12 494,96 1.04
20 499.85 495,73 0.83
30 500.02 493.67 1.29
40 500.20 494,16 1.22
50 499.96 495,94 0.81
60 500.14 494.86 1.07
70 499.72 495.08 0.98
80 499.96 495.37 0.97
90 500.15 494.69 1.10
100 500.09 494.80 1.07
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Table 3. Pressure vessel parameters

# 3 ENEHFEH

Kol Mkt bz BEJE [SE3 TAE T IKRER M 77
CNP-20-50-279B  30CrMo 280 mm 7.6 mm 1080 mm 20 MPa 50.8 L 33.4 MPa

T A P YR A X AR e S AE K REAMEE (] BE A 110 mm, FFRRICRI R ST W55, 55 thill &
e B RO IR AE B s I B a0 4 R .

Table 4. Water tank pressure measurement data

3?4 KEEESDMERRE

biYiS FE TR 2E WEE S WA 7 AR 7
(C) At (ns) AP (MPa) (MPa) (MPa)
22.4 2.3 1.05 0.72 0.33
22.2 2.7 1.54 1.87 0.33
22.1 45 2.06 2.43 0.37
22.3 5.9 3.89 3.37 0.52
22.4 8.1 3.92 441 0.49
22.7 9.9 5.57 5.02 0.55
22.2 11.7 7.06 6.63 0.38
224 12.8 6.74 7.15 0.41
22.0 14.4 8.43 7.96 0.47
22.3 16.2 8.65 8.87 0.22
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Figure 10. Water tank propagation delay and pressure diagram
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