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TRAJECTORY OF FINE WATER DROPLET EMITTED BY THE
SPRINKLER NOZZLE

Shunichi OKAMURA¥*, Kyoko IWAYA** and
Kenji NAKANISHI***

Water losses of sprinkler irrigation occur in many ways. Especially the parts of evapotranspiration
and wind drift are apparent losses. And these losses are directly concerning with the behavior of fine
water droplet. So in this report, trajectory of fine water droplet are treated.

The equation of flying water droplet in the moving air are as follows;

for x direction
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for y direction

.. a 3 7’ ., ”
y= —CD-%D—.TD——.q (y—w )

for z direction
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Drag coeflicient is formulated as follows
Re<?2 Cp= —12;; 15 (Osen’s equation)
2<Re=<100 C(C,=33.3/Re—0.0033 Re+1.2

100<Re<1000 C,=72.2/Re—0.0000556Re +0.48

Re=1000 C,=0.45

Using a electronic computer, the equation of motion of flying water droplet are solved. These data
shows that the initial velocity of fine water droplet emitted by the sprinkler nozzle is redused rapidly by
air drag force and also carried away by the wind. Wind drift are occured by the upward component of
wind. Relations between maximum drop diameter, which is not fallen on the earth’s surface, and upward

velocity component of wind are theoretically calculated.
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Table 1. Velocity component of wind

Wind velocity x component z component
wm/s w’ m/s w’’" m/s
2 1.96 0.42
3 2. 94 0.62
4 3.91 0.83
6 | 5.87 1. 25
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Table 2. Reference velocity g” of droplet

Wind velocity w m/s ‘ Reference velocity ¢”
2 0.42
3 0.62
4 0.83
6 ‘ 1.25
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Table 3. Re number

Wind velocity w/s ' Re

2 26. 33 Dd
3 38.87 Dd
4 52.04 Dd
6 78.37 Dd
Dd: Drop diameter (mm)
'xDd
Re=177%

v
Reference velocity of droplet (m/s)
v : Kinematic viscosity of the air (m?/s)
D: Drop diameter (m)
(t,=30°C, 760 mmHg, 1. 604 10~°m?/s)
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Table 4. Drop diameter Dd mm

Wind velocity w m/s Dd mm
2 (w”=0.42) 0.1
3 (w”’=0.62) 0.19
4 (w’=0.85) 0. 24
6 (w” =1.25) 0.34
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Fig. 2. Relation between drop diameter Dd
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