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Measuring Sprinkler Droplet Size with Modified Flour Methodology
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Abstract

Flour method is extensively used in the sprinkler droplet size measurement. The traditional
calibration equation only considered the relationship between dried pellet mass and droplet diameter. The
effects of droplet diameter, droplet impact angle and impact velocity on dried pellet mass were discussed
through the orthogonal test. The results showed that droplet size and impact angle had significant
influences on dried pellet mass while droplet impact velocity had little influence. A modified calibration
equation considering two factors of droplet size and impact angle was established. The modified
calibration equation had high calculation accuracy compared with the traditional one. The method of

measuring sprinkler droplet using the modified calibration equation was presented with the application of

the droplet dynamics-evaporation model.
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Tab.1 Microliter-syringe volumes and corresponding

droplet diameters

WIS AR /WL 3.2 10 20 35 55 82 115

K% B A&/ mm 1.83 2.67 3.37 4.06 4.72 5.39 6.03
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Tab.2 Droplet weights by disposable-syringe and

corresponding droplet diameters

53k 4 1 2 3 4 5
100 3% 7K JF /g 1.92 1.34 0.95 0.77 0.56
7K % B A%/ mm 3.32 2.95 2.63 2.45 2.21
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Tab.3 Droplet falling heights and corresponding

droplet impact velocities

K% T %55 /m 0.2 0.6 1.2 1.8 2.4

KT /mes™! 1.98  3.43  4.85 594 6.86
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Tab.4 Factors and levels of orthogonal test

) K it ¥k
o A A/mm % B/(%) C/mes!
1 2.21 920 6. 86
2 2.45 80 5.94
3 2.63 70 4.85
4 2.95 60 3.43
5 3.32 50 1.98
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Fig.1 Relationship between droplet diameter and

dried pellet mass for traditional calibration equation
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Tab.6 Results of orthogonal test
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Tab.7 Results of variance analysis and significance test
% 5 BT i #y F A Foos(4,12)  Fog(4,12) R
KIEHZ A 346. 696 4 86. 674 498.019 3.259 5.412 Bl e
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Fig.2 Comparison between calculated droplet diameters by
traditional and modified calibration equation in this
study and the real droplet diameters when the

droplet impact angle is 50°
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Tab.8 Comparison between calculated droplet

diameters by traditional and modified calibration
equations in this study and the real droplet diameters

under all experimental conditions

gt A B B A
I BRI
n fmm  PEGL X G A
/mm 1R 2/ % /mm R 7/ %
1 2.21 1.63 4.47 2.23 0.99
2 2.21 1.63 8.28 2.19 0.98
3 2.21 1.63 9.43 2.21 0.16
4 2.21 1.63 10. 82 2.24 1.39
5 2.21 1.63 14.52 2.22 0.42
6 2.45 1. 69 4.29 2.48 1.21
7 2.45 1. 69 8. 62 2.42 1.31
8 2.45 1.69 11.01 2.41 1.56
9 2.45 1. 69 13.82 2.40 2.00
10 2.45 1. 69 15.91 2.42 1.20
11 2.63 1.73 4.13 2.67 1. 40
12 2.63 1.73 4.84 2.70 2.81
13 2.63 1.73 6.28 2.73 3.71
14 2.63 1.73 13.02 2. 60 1.07
15 2.63 1.73 15. 69 2.61 0.92
16 2.95 1.79 4.42 2.98 1.13
17 2.95 1.79 9.25 2.89 1.94
18 2.95 1.79 10. 39 2.93 0.82
19 2.95 1.79 11.39 2.97 0. 84
20 2.95 1.79 14. 87 2.95 0.09
21 3.32 1. 86 7.82 3.24 2.44
22 3.32 1.86 9.27 3.26 1.92
23 3.32 1.86 9.95 3.31 0.29
24 3.32 1. 86 11.59 3.34 0. 64
25 3.32 1.86 13.22 3.39 2.07
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