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Abstract

In order to research the drift mechanism and develop effective anti-drift technology, phase Doppler
particle analyzer (PDPA) was used to analyze droplets size and velocity distribution in spraying fan near
flat fan nozzles. Results showed that the distribution of droplets size ( VMD) in spraying fan sectional
view was like a concave, and droplets size varied following quadratic polynomial in cross-symmetry plane
and lengthwise-symmetry plane of spraying fan. Droplets drifting easily were located in the 300 ~500mm
of the centre of spraying fan far from nozzles. Entrained air velocity in spraying fan varied following Gauss
distribution, and the flow field of entrained air was similar to a submerged air jet. Major drifting areas
were evaluated depending on the droplets size and velocity distribution in spraying fan. Results showed
that there were three major drifting areas in spraying fan: cross edges of spraying fan, wake region of

spraying fan and outer layer facing wind of spraying fan.
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Fig. 1 Distribution of sample points
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Tab.1 Information of coordinates for the test point
z/mm y/mm x/mm
100 0 +13 +27 +41 +58 +77 +100 +130 +173 0 +10 +20
200 0 +26 +54 +83 +116 +154 +200 +261 +346 0 +15 +30
300 0 +40 + 80 +124 +173 +230 +300 +391 +450 0 +20 +40
400 0 +53 +107 + 166 +231 +307 +400 +521 +693 0 +30 +60
500 0 +66 +134 +207 +289 +384 +500 +652 +866 0 +40 +80
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Fig.2 VMD contour diagram at 500 mm below nozzle
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Tab.2 Fitting formula of VMD distribution at symmetry planes of spraying fan
z/mm T 1) X B 18 (0 = 0) Yh1a X BRI (y =0)
200 d,, =0.0012y> +0. 006y +48. 689 dyy, =0.004 25> +0.024 7x +59. 44
300 d,, =0.0008y> +0.010 9y +55. 128 d,, =0.007 6x> +0.018 8 +70. 763
400 d yp =0-000 6y —0.007 5y +67. 675 dyp =0-007 9x% +0.051 7x +87. 089
500 dyyp =0-000 4y* +0.010 7y +85. 522 dyyp =0-008 1x” —0.043 6x +98. 366
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Fig.4 Easily drifting droplets flow distribution at symmetry planes of spraying fan
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Tab.3 Parameter values in fitting equipments

z/mm A X, w Yo R?
100 1422.8 4.30 111.26 2.13 0.96
200 2145.8 5.15 218.25 0.75 0.97
300 1751. 1 0.98 265.97 1.10 0.97
400 4028.7 -3.81 518. 65 -0.69 0.96
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