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Fig.4 Test of droplets concentration
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Tab.1 Droplet size calibration of nozzles under
standard operating pressures pm
W% ) Teelet BE3k 5 (TX F51)

p/MPa VS3 VS6 VK8 VK12 VK18
0.15 150. 28 218.52 342.20 350. 28 450. 16
0.25 124.56 198. 84 300. 24 308. 46 386.36
0.35 83.24 168. 90 250. 32 260. 82 320.42
0. 45 59.54 142. 68 212.74 208. 72 274. 83
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Fig.5 Average small droplet mass concentration
under different droplets size
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Tab.2 Drift distance under different droplets size
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200 y=-0.41x +4.08 10. 00 0. 988
250 y=-0.27x+3.64 6.78 0.995
350 y=—-0.65x+3.26 4.97 0.986
450 y= —-0.86x +2.54 2.94 0.992
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Fig.6  Average small droplet mass concentration

under different air velocity
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Tab.3 Drift distance under different air velocity
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0.5 y=-0.67x+3.88 5.79 0. 946
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2.0 y= —-0.34x +9. 36 27.54 0.987
3.0 y=—0.24x+8.38 35.18 0. 990
4.0 y=-0.22x+9.54 42.56 0. 980
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Fig.7 Droplets drift distance under different

droplets size and air velocity
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Fig.8 Compare droplets drift of predict simulation
with test simulation
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Spray Drift Model of Droplets and Analysis of Influencing
Factors Based on Wind Tunnel

Ru Yu' Zhu Chuanyin’® Bao Rui'
(1. College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China
2. Second Institute of Civil Aviation Administration of China, Chengdu 610041, China)

Abstract; Aerial spraying may easily lead to loss of droplets with the wind from crosswinds and influence
of spray effect. This article analyzes related factors which influence spray drift behavior, and sets up the
motion equations of the droplet in three-dimensional coordinate system. A prediction model of droplet drift
under crosswind condition is received so that the droplet drift distance can be predicted by calculating.
Spray drift experiments are done under different flow and spray conditions by using wind tunnel with the
droplet concentration testing method. Actual droplet drift distance in the wind tunnel conditions are
obtained through simulation of the linear regression method. Experimental results show that as the air
velocity increases, spray drift distance increases significantly, and droplets with diameters less than
200 pm under crosswind are more prone to drift. For the large droplets with diameters bigger than 250
pm, although the drift along downwind direction of the wind tunnel still happen, the drift distance is
shorter since the kinetic energy of the vertical direction is relatively larger. Through analyzing and
comparing droplet drift distance from prediction model with the results of calculating and estimates, it is
observed that the results meet the requirements. It is concluded that the motion model of droplet as the
dominant expression of spray drift behavior is feasible.

Key words: Wind tunnel Droplet drift Prediction model Aerial spray
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Reliability Experiment on High Clearance Boom Sprayer Chassis

Yang Fangfei Han Xiaojin Duan Yaoqi Tian Yongwei Yan Chuliang
( Beijing Aircrafi Strength Institute, Beijing 100083, China)

Abstract; The reliability of high clearance boom sprayer chassis was studied by simulation and
experiment. The stress distribution and the weak positions of the chassis were simulated by software
ANSYS. According to the finite element results, the relation equations between the load of testing points
and weak positions were obtained. The load spectrum measurement experiments of spray machine chassis
were carried out under typical using conditions. In data statistics processing, the rain-flow method was
adopted. By means of the Miner’ s rule, the cumulative damages of weak positions of the chassis under
various typical conditions were calculated. According to the actual use of the spray machine, the real life
of the chassis was calculated by a weighted average of the damage under various typical conditions. The
research method and the analysis results can provide guidance for reliability design of agricultural
machinery.

Key words: Boom sprayer chassis Finite element Load spectrum Reliability Damage



