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Fig.2 Diagram of detecting system

2.1.2 WA sk

JK G 2y BE A I S — A S A O i AR A
[l A S0 X Sl A IO R R RS S R R
JE 1 B %8 M B PVDFE ( Polyvinylidene fluoride



144 & ol HLOM ¥ R

2014 4

polymer) 5 11 41 Ji [ 51 14 Jg& f 52 K B et F)
F PVDF i A% 8% 25 19 AL A 2 46 D 2, 5 3k %o i 1y
HL AR 5 A D0 6 T 2 00 45 7K 7 b o 2

PVDF [ Wi A% J8 258 5 kL2 55 [ MEAS 24 &) 4 ™
() TR —— R W 98 2, %R R & 2E HLOE
Ao E RS Y B RAF I TR AR R U
1R TR B 5 ) ERE 2 b AR I LA A v WL R A R
TERR R o P B A 1oy FH st 2 TR Ay e AR 525 7 A T
1717 5 BCH G A A o 3 o Al R R T L, O AR
WEAL RS B a8 M, 76 A% B A8 32 7K B 5 1 i % Fi
e 5| o EATIE EE TS o 1] 3 /s A PVDF JE i &
RS PR

[k
Y omg

(E 2L
o1t
EBER [T @mem
|

R
(fE5L)

3 PVDF Ji At £ i 45 1 J5 2 [
Fig.3 Schematic principle diagram of PVDF

piezoelectric sensor
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Fig. 6  Droplet generator by stepping motor driving
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Fig.7 Main diagram of water drop impact test

system in upper computer
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Tab.1 Calibration of water droplet generator

parameters

EHBAER,  KEEE/ S 149K i - H K
ml, (g-em™?) it/ g HA&/mm

1 0.997 0.009 8 2.66

2 0.997 0.0129 2.91

5 0.997 0.014 1 2.99

10 0.997 0.016 1 3.13

20 0.997 0.022 4 3.50
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Tab.2 Droplets parameters and output voltage

in single drop height experiment

KB /g KT EAE/mm FE/m RV
0.043 4.35 0.24 1. 358
0.043 4.35 0. 40 1.738
0.043 4.35 0. 60 2.360
0.043 4.35 0.73 2. 666
0.043 4.35 0.98 2.982
0.043 4.35 1.21 3.384
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Fig.8 Relationship between single drop height

and output voltage
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Fig.9  Dynamic voltage output curves of five kinds

of water drops with fixed height
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Fig. 10  Relationship between water droplets impact

force and average output voltage
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Detection System of Droplet Impact Force Based on PVDF Sensor

Zheng Yongjun' Ma Chao' Zhang Yanchao' Li Yongchong2 Yan Haijun2
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; The water droplets impact of irrigation equipment is an important technical indicator for
measuring nozzle performance. The impact force of water droplets hit the surface of the soil would erode
the soil, causing soil compaction, resulting in runoff affect the infiltration effect, while water droplets
impact would cause foliar damage, which affects crop growth. This paper developed a droplet impact
automatic detection system to measure the water droplets impact force. The PVDF piezoelectric sensor was
chosen as the sensing element, and the water droplets automatically generating device was designed by a
stepping motor drive and system was controlled by a microcontroller. The USB7333 high-speed data
acquisition card was used and the program was written in LabWindows/CVI-based computer data
acquisition and process procedures to detect the water impact force. As the result, in the frequency of
water droplets, the size of the stability control experimental conditions, the detection system could
achieve the dynamic measurement of different droplets size to show that the PVDF piezoelectric sensor for
detecting water droplet impact with good dynamic response. The result proved that the water droplets
micro force sensor output voltage had a good linear relationship, and the trend line with the actual data
fitting degree of 0. 936, the system measurement error less than 10% . This droplet impact force detection
system solves the traditional manual measurement method of water droplets instability problems and has
great practical application value.

Key words: Sprinkler irrigation Water droplet impact force Detection system  Sensor



