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Design and experiment of square spray field irrigation device
based on STM32 microcontroller

LIU Jia' DENG Jian®> YANG Qiliang"" QIN Wei'

(1.School of Agriculture and Food, Kunming University of Science and Technology, Kunming, Yunnan 650500, China;

2.School of Mechanical Engineering, Xinjiang University, Urumqi, Xinjiang 830047, China)

Abstract: A new sprinkler irrigation device suitable for square spray field has been proposed, in aim to solve the problems

such as low uniformity coefficient of spray irrigation, irregular irrigation area and low accuracy of rocker arm in the process

of rotation caused by the sprinkler with square spray field. The square spray field irrigation device mainly composed of

control module, operating module and sprinkler. The spraying in square spray field is realized by adjusting the jet angle of

sprinkler flow through the contact of the roller and spatial cam mechanism. The sprinkler irrigation uniformity is improved

by controlling the angular velocity of rotation of sprinkler with microcontroller. Under the operating pressure of 0.20 MPa

and the capacity of sprinkler of 1.30 m’/h, the performance testing results revealed that the square coefficient with the square

spray field of 19 mx19 m was as high as 94.55%, with the uniformity coefficient of sprinkler irrigation 86.70%, while the

actual unsprayed field on the square field accounted for 7.88% of the total square area.
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Table 2 Comparison of actual and theoretical range error of sprinkler

push rod displacement /° /(°) /m /m 1%
/(°) /(°) /mm 4 0 9.40 9.50 +1.16
1 4.00 0 41.50 14 15 10.20 9.80 +4.10
P 733 5 35.48 24 30 11.50 11.00 +4.50
3 10.67 10 30.05 34 45 13.00 13.40 -3.00
4 14.00 15 25.04 o fﬁ 3%# et %
2.1.3 R . wEATHYIE B K A&
5 1733 20 2036 n P 1:7? ﬁ T /31\.7*7] ?
6 20.67 25 15.94 1
7 24.00 30 11.72
8 27.33 35 7.69 1
9 30.67 40 3.79 1 ( 3)
10 34.00 45 0.00
11 30.70 50 3.79
12 37.30 55 7.69
135° 4°~34°  139°~169°
13 24.00 60 11.72
0~41.60 mm
14 20.70 65 15.94
15 17.30 70 20.36 3404 1) ST
16 14.00 75 25.04 y EiFAEL AN
Biskfr E2 \
17 10.67 80 30.05 1% ) \ B
18 7.33 85 35.48 , },” P C )
19 4.00 90 41.50 1 ; ' —
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1.65 mm/h 3 54 mm/h Fig.3 Starting and ending position of elevation angle, swing rod
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Table 3 Design parameters and errors of each region
/m?
1(°) /mm A°s™h /A°sh /s /s 1%
1 0~5 3.95 9.51 5.68 5.75 0.88 0.87 -1.21
2 >5~10 4.01 9.58 5.62 5.62 0.89 0.89 0
3 >10~15 4.13 9.73 5.43 5.49 0.92 0.91 -1.09
4 >15~20 433 9.98 5.21 5.21 0.96 0.96 0
5 >20~25 4.62 10.29 4.90 4.90 1.02 1.02 0
6 >25~30 5.01 10.72 4.50 4.50 1.11 1.11 0
7 >30~35 5.54 11.27 4.07 4.07 1.22 1.23 0
8 >35~40 6.27 11.99 3.60 3.60 1.39 1.39 0
9 >40~45 7.26 12.91 3.11 3.11 1.61 1.61 0
2.2.2 AW 5 ERAt 42 R4 R DC24V
83 W JY901 STM32
GM37-5458 6
2.2.3 A&
STM32 USB232 Window7
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2015 MFC C++
STM32F103zet6 YSMDRBDI1014 Keil uVision5 C
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Fig.7 Test flow chart of square spray field irrigation device
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Table 4 Comparison of test data of sprinkler irrigation in square and round sprinkler fields
/% /% /m? /m? /m? 1%
94.55 86.70 361.00 332.56 28.44 7.88

— 86.30 361.00 567.06 206.06 57.08
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