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Design and application of mechanical rotation pulse

. k
device for water depth and water level measurement
ZHANG Ye-ming' LI Zhi-guo' WANG Geng' LI Zhongkai’ LIU Xu' WANG Kun-peng’

(1. School of Mechanical and Power Engineering Henan Polytechnic University Jiaozuo 454000 China;
2. School of Mechanical Engineering China University of Mining and Technology Xuzhou 221116 China;
3. School of Physics and Mechanic & Electrical Engineering Xiamen University Xiamen 361005 China)

Abstract: A new type of mechanical rotation pulse measurement device is proposed aiming at problem that
ultrasonic and photoelectric sensors have poor ability to resist pollution and can’ t realize water depth and water
level detection at the same time. The measurement device points cylinder lifting device clamping device and
control device. In falling process of heavy hammer the downward displacement velocity acceleration of heavy
hammer can be obtained through real-time detection on output rotation pulse number of photoelectric encoder. Then
the two falling acceleration mutation points of heavy hammer can also be founded when heavy hammer gets into the
water and arrives at the soliddiquid interface in a reservoir. Thus the reservoir water depth water level and
precipitation material thickness can be calculated. The measurement result shows that the pollution resistance
capability of the device is strong and the water depth measurement error of the device is less than 1 % when the
weight of heavy hammer is 510 g and the sampling time interval is 0. 10 s.
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Fig 1 Sectional view of water depth and water level
measurement device
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Fig 3 Measuring principle diagram of water depth b, °
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Fig 4 Flow chart of PLC control program of measurement device
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Fig 5 Running sequence diagram of PLC control program for measuring device
4 2 510g
360 510¢g 0.2 Tab 2 Measurement datas when hammer weight is 510 g
0.15 0.12 0.10s B hy
1 2 360 510 g (s) Ly (' mm) Ly 1 mm) ( mm)
0.20 123.43 1491.76 245.34
0.15 1258.38 1552.12 293.74
1 360g
0.12 1294.06 1527.00 232.94
Tab 1 Measurement datas when hammer weight is 360g 0.10 1276.03 1516.63 240. 60
hy
6 510 g 0.10s o
(s) Ly 41(mm) Ly 4 1(mm) (' mm)
0.20 1275.75 1518.40 242.65
0.15 1293.87 1500. 00 206.13
0.12 1276.31 1493.93 217.62 °

0.10 1318.25 1519.24 201.00 510 g\ 0.10s
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Tab 4 Alerting test results of system 1 . M .
1994.
(%) 2
1 1825 ~20000 kg~ 2653 kg 100 J . 2011( 11) : 17 = 20.
1 1825 ~20000 kg 1210 kg 100 3 . EICAS ]
2 0~6.9 MPa 4.5 MPa 100 2007(1):28—31.
2 0~6.9 MPa 8.2 MPa 100
4 . C + + Builder USB
3 280 ~710 C 340 C 100
3 280 ~710 C 783 C 100 I
4 5-~30 L 20.6 L 100 2004(3) 115 - 18.
4 5~30 L 2.8 L 100 5 . AS4 J .
5 -30~80 C 35.4C 100 2013 40( 1) :81 —84.
3 ~30~80 °C 97.5%C 100 6 . AS-nterface J.
6 0.25~0.78 MPa  0.36 MPa 100
2009( 23) : 30 - 32.
6 0.25~0.78 MPa 0.9 1MPa 100
7 . ASH J .
4 2014 37(23) :25 ~27.
ASH ° 8 . GBJ/T 18858.2-2012.
; : (cpn 2
; o ASH (AS9 S . 2012.
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