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Performance of Mini—Sprinkler — (2) Size of Droplets”
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Abstract

This study was performed to investigate size of droplet sprinkled from mini—
sprinkler. Twelve different kinds of the sprinkler having various structures and
sizes of nozzle orifices were selected and tested. Diameters of the droplet
reached at several distances from a sprinkler were measured by a machine vi-
sion system and the volume median diameters (VMM) were determined statisti-
cally.

The size of droplet was not affected much by the size of nozzle orifice of a
sprinkler but was rather more affected by structure of the sprinkler, especially
by the shape of spreader of the sprinkler. Experiment of varying pressure of
sprinkling water validated that the size of droplet was inversely proportional to
water pressure powered by 1/3. Hence the size of droplet at any water pres-
sure could be easily estimated from experimental data.

The size of droplet increased as travel distance of the droplet increases in a
relationship of 2nd order function. The size of droplet of the tested sprinkler
were in the ranges of 100—300xm within Im of droplet travel distance, 230—
470um within 1—2m of droplet travel distance and 300—770um within 2—3m of
droplet travel distance.
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" Table 1. Specification of mini—sprinkler tested.
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Number Type Manufacturer Nozzle dia.(mm)
1 Upward, Two sides eject Dan, Israel 0.8
2 ” v 1.2
3 ” ” 1.6
4 Upward, One side eject Dan, Israel 0.8
5 v ” 1.2
6 ” ’ 1.6
7 Mist generating(360°) Dan, Israel 0.8
8 ” " 1.2
9 ” ” 1.6
10 Two sides eject Lego, Netherland 1.4
11 One side eject Challenger, Australia 1.0
12 Rotary Ein Dor, Israel 1.8
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Fig. 1. Comparison of particle diameters be-
tween the volume mean and the vol-
ume median.
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Fig. 2. Comparison of diameter of droplets
sprinkled from sprinkler # 1, 2 and 3
which have nozzles of different diame-
ter.
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Fig. 3. Comparison of diameter of droplets
sprinkled from sprinkler # 4, 5 and 6
which have nozzles of different diame-
ter.
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Fig. 4. Comparison of dameter of droplets
sprinkled from sprinkler # 7, 8 and 9
which have nozzles of different diame-

ter.

3. BAlts ot AKX F7(249 A

2z el B g e A4qal T3]
gFE Fr}. 2=y FeHF 2, 5, 8§ Axy
Feld disle] EAgtE & 0.2MPagl 0.5MPa
F £F07 Ao Afdzie] g B
A Aabe 247 29 5, 6 9 73 2ok

5o 2AgE A Adedap 260 @A
= g3 Ze #@AAel 4y}
(Srivastava <, 1993).

1
D (225 (0

D, D

1000

0.2 MPa =-0.5 MPa

Diameter (m)

0 50 100 150 200 250 300 350
Distance (cm)

Fig. 5. Comparison of dameter of droplets
sprinkled from sprinkler # 2 at pres-
sures of 0.2MPa and 0.5MPa.
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Fig. 6. Comparison of diameter of droplets

sprinkled from sprinkler # 5 at pres-
sures of 0.2MPa and 0.5 MPa.
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Fig. 7. Comparison of diameter of droplets
sprinkled from sprinkler # 8 at pres-
sures of 0.2MPa and 0.5 MPa.
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Fig. 8. Diameter of droplets sprinkled from
sprinkler # 10, 11 and 12 at various
distance.
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Table 2. Diameter of droplets (D, ;) sprinkled from the various mini—sprinklers at various dis-

tance. (unit ; ym)

Id. Distance(cm)

No. 20 40 60 80 100 120 150 180 200 250 300
1 178 208 219 231 281 380 465 486 770
2 171 199 226 251 294 335 379 485 615
3 180 167 207 211 241 288 332 433 584
4 100 120 147 191 230 330 439 568 -
5 197 193 252 236 271 360 405 543 735
6 174 189 212 233 271 329 437 551 687
7 197 182 235 244 259 309 - — — -
8 194 185 208 238 279 310 352 — - —
9 179 189 222 251 289 370 408 520 -
10 170 158 191 225 260 290 338 367 365 — —
11 139 170 181 207 264 295 379 420 497
12 180 189 215 228 247 277 305 359 434
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