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Abstract

The high-speed imaging technology was applied to study the mixing uniformity of the mixer. The
polystyrene was chosen as the tracing particle to follow the flow of the liquid pesticide. The mixing images
were acquired with the changed work conditions of the pump. Then, the centroid coordinates of particles
were obtained. At last, the results of the mixing performance were analyzed. It was found that the
different work conditions of the pump and the distribution of the particles had different effects on the
mixing performance. The results showed that when the particle centroid distribution of the tracing particle
was closer to the normal distribution, the mixing performance was better. When the pump worked in a
low speed, the mixing uniformity was getting better with the increasing of pump pressure. When the
working pressure of the pump was constant, the mixing uniformity increased gradually as the speed of the

pump increased.
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Fig. 1 Experimental system diagram of mixing uniformity
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Fig.2 Particle image in plexiglas pipe
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Fig.3 Particle images of 800 r/min
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Fig.4 Blocking of particle image in plexiglas pipe
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Distribution of particle centroid
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Tab.1 Mixing uniformity and kurtosis conditions
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1 0.51 1.739 0.86 2.284 0.88 2.448 0.78 2.198
2 0.68 2.008 0.88 2.447 0.94 2.825 0.73 2.110
3 0.71 2.070 0.77 2.160 0.90 2.479 0.71 2.100
4 0.86 2.281 0.92 2.618 0.63 1.998 0.61 1.878
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Fig.6 Particle centroids distribution of 800 r/min
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Fig.7 Variation trend of mixing uniformity
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Fig.8 Curves of mixing uniformity and pressure
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Fig.9 Curves of mixing uniformity and pump rotating speed

(a) 1 MPa

JC AR AR A B AR S o 7R BB T B0
A AR A 5 1E SO A BT TR 3 ST O TR 2
for BRTR A BIOR

(2) MR EEARHS (500 v/min) , Bi#H A T4
FETI8E R IR AR 1 S A Bl R % 1R
B RSCR AL 5 T 25 2 A T s 4% I (800 1/min ) |
Wl A AR I 38 K TR 25 4 IR 5 3 20 a2 i A2

(b) 2MPa (c) 3 MPa

(d) 4 MPa

N RBRORAL %

(3) A TAE I I A AL Bl 2 AR 5% 1
AW R TR 2588 IR 5 2 ) BE B 4R 5 (HR
P e e B — E e BRI IR S IR A S A —
ABRRARL, 3 13X A AR BR Bl A % e Ty ik — 2 R
IR 252 IR B 3 S BT R0 TR A ORI IR 22
%o

& £ x Wt

1 Jiri V, Peter H, Peter S. Optimization of direct nozzle injection system for site-specific herbicide application [ C].

2007 ASABE Annual Meeting, Paper No.071085, 2007.

2 Hloben P, Sokefeld M, Lammers P S. Untersuchungen der verzégerungszeiten von direkeinspeisungssystemen fiir die

teilschlagspeziefische applikation von herbizieden [ J]. Agrartechnische Forschung, 2006, 12(1): 14 ~18.
3 IR HEARPLMIR 2548 MOHORZGTELZGR S IERENT S [D]. I ATl atpfolk K% ,2009.

Xu Youlin. Study on mixers for plant protection machinery and chemical in-line-mixing performances[ D]. Nanjing: Nanjing

Forestry University, 2009. (in Chinese)

4 Bk, IMER, KRGS K PIV MR R GeR BORL F AR ERF S [ T]. 923 ik ) 2% ,2006,20(2) 172 ~76.
Ruan Chi, Sun Chuandong, Bai Yonglin, et al. The characteristics of the tracer particles used in water flow field for PIV
system [ J]. Journal of Experiments in Fluid Mechanics,2006,20(2) :72 ~76. (in Chinese)

5 SR IRGIM EA. IR TAREGRE S S F L] ALY ,2009,40(1) :83 ~ 86.
Guo Jingkun, Xu Youlin, Wang Xiwei. Investigation of liquid image processing methods for pesticide mixer[ J]. Transactions
of the Chinese Society for Agricultural Machinery,2009,40(1) :83 ~86. (in Chinese)

6  EREUW. RIZGZKIELIR G AR TF KR BBARPIFE[D]. w5 pg s A0l K%, 2008.

Guo Jingkun. Research on mixing degree of direct injection system for pesticide sprayer [ D]. Nanjing: Nanjing Forestry

University, 2008. (in Chinese)

7 BUBERAR GEEE, REEE, . RS TR IR A S NS LIRABOR[T]. LT 244)R,2000,51(1) ;137 ~ 140.

Ruan Xiaodong, Fan Yurun, Song Xiangqun, et al. Flow field and mixing result in mixer by flow visualization technique [ J].

2000,51(1) :137 ~140. (in Chinese)

8 X AR DU, B 4. ERIR AR BIE KRGV SR T]. Al PIkER ,2009,40(12) :93 ~96.
Liu Zhizhuang, Xu Hanhong, Hong Tiansheng, et al. Key technology of variable-rate spraying system of online mixing

pesticide[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009 ,40(12) :93 ~96. (in Chinese)



