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Mechanism and Spray Characteristics of a Mini-Sprinkler with
Downward Spray for Prevention of Drop Water
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Abstract. A study was conducted to find mechanism and spray characteristics of a mini-sprinkler with
downward spray to develop a new design type to be able to prevent drop water. The experiments were exe-
cuted in a plastic greenhouse to minimize the effect of the wind. Data was collected at five different opera-
tion pressures and at 4 different raiser heights. Spray characteristics of the sprinkler such as effective radius,
effective area, mean application depth, absolute maximum application depth, effective maximum applica-
tion depth and coefficient of variation were determined. In order to analyze the mechanism and packing sup-
porter of sprinkler, the numerical simulation using ABAQUS was performed. The optimum pressure for

preventing drop water was determined.
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Fig. 1. Modelling of mini-sprinkler with packing supporter
parts.
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Table 1. Property of packing material.

Property Result
Specific Gravity 0.92
Shore Hardness 60
Tensile Strength (kgf/om?) 175
Elongation (%) 350

Table 2. Property of packing supporter material.

Property Method  Specification Result
Tensile Strength .
(MPa) ASTM D638 61 (min.) 68
?,f)“ga“o“ atbreak  JorMD638 60 (min) 68
Flex (MPa) - 2500 (min.) 2577

1-Zod (Joule/M) -

Melt flow index
(g/10min)
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Fig. 2. Experiment for spray characteristics analysis of a
mini-sprinkler with downward spray.
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Fig. 3. von Mises stress distribution at 1.1 kgf/cm? pressure.
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Fig. 4. Displacement distribution at 1.1 kgf/em? pressure.
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Fig. 5. Strain distribution at 1.1 kgf/em” pressure.
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Fig. 6. von Mises stress distribution at 3 kgf/lem? pressure.
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Fig. 7. Displacement distribution at 3 kgf/cm® pressure.
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Fig. 8. Strain distribution at 3 kgf/om® pressure.
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Table 3. Spray characteristics at different pressure and 0.2 m height.

Spray characteristics Pressure (kgfiom’)

1.1 1.5 2.0 2.5 3.0
Effective radius (m) 238 2.50 253 255 2.89
Effective area (m?) 4.12 493 5.01 522 6.98
Mean application depth (mm/h) 4.68 481 5.05 575 6.10
Absolute max. application depth (mm/h) 13.9 16.4 20.0 23.0 25.8
Effective max. application depth (mm/h) 12.8 15.4 17.8 19.9 213
Coefficient of variation (%) 125 120 117 112 94
Dropped water (naked eye distinction) None None None None None
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Table 4. Spray characteristics at different heights with 2.0 kgf/cm?.

. Heights (m)

Spray characteristics 03 03 04 03
Effective radius (m) 2.53 324 3.10 2.89
Effective area (m?) 5.01 8.28 7.54 7.38
Mean application depth (mm/h) 5.05 4.00 3.52 3.43
Absolute max. application depth (mm/h) 20.0 172 19.8 19.6
Effective max. application depth (mm/h) 17.8 114 13.1 14.5
Coefficient of variation (%) 117 115 101 96
Dropped water (naked eye distinction) None None None None
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