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Design and Test of Piezoelectric Flow Sensor for Pneumatic Seeder

ZHAO Bo FAN Xuegian ZHOU Liming LI Yang CHE Yu NIU Kang
( Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract ; Seed flow during sowing will affect the quality of sowing, which will seriously affect yield when
blockage occurs. In order to realize the fast and accurate detection of the seeding quality of the air-flow
conveying seeder, an arc array seeding flow sensor based on piezoelectric ceramics was designed. Based
on the analysis of the seed movement characteristics of the airflow distributor outlet, the sensing unit
layout and the overall structure of the sensor were optimally designed; the seed collision experiments
under different conditions were used to determine the structural size and material of the sensing unit; a
signal conditioning circuit and a pulse counting circuit were designed to realize the online measurement of
seeds and real-time transmission through CAN communication. The effect of airflow pressure and metering
quantity on the detection accuracy of the sensor was analyzed using the airflow seeding test bench. In the
normal working pressure range, the detection error and air pressure approximately met the linear
relationship. Based on this, a calibration model for sensor detection was further proposed and bench
verification was performed. The test results showed that the maximum detection error of the sensor was
within 5% when the air pressure was 166 Pa and the seeding rate was less than 170 seeds/s under the
recommended operating parameters, and the accuracy rate of the sensor’s alarm for blockage failure can
reach 100% . The system can effectively monitor the seeding performance of the air-flow conveying
seeder, which can help to improve the quality of seeding operations.
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Tab.1 Test results of different sensing units
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Tab.2 Test results at different pressures

A A

.
O % E/%
1 139 707 616 12. 87 -0.63
2 139 832 732 12.02 0. 88 -1.62
3 139 857 739 13.77 0.40
4 150 817 765 6. 36 -3.23
5 150 810 730 9. 88 0.21 0. 64
6 150 844 758 10. 19 0.99
7 166 1214 1157 4.70 1.45
8 166 1118 1047 6.35 0. 84 3. 16
9 166 1069 1007 5. 80 2.59
10 186 858 890 -3.73 0. 46
11 186 820 865 -5.49 1.10 -1.23
12 186 777 839 -7.98 -3.62
13 200 874 970 -10.98 -1.40
14 200 984 1058 -7.52 1.73 1.77
15 200 1131 1234 -9.11 0.32
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Tab.3 Test results at different metering quantities

T R O-s 1) BSHERL EAE R BLER 2R/ %
1 45 493 456 4.35
2 45 748 689 4.75
3 60 697 655 2.82
4 60 897 835 3.74
5 81 1219 1134 3. 80
6 81 515 491 1.41
7 131 922 863 3.21
8 131 951 878 4.53
9 170 820 754 4.92
10 170 887 817 4.75
11 204 1019 905 8.16
12 204 1040 909 9.62
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