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Study on the Structures of the Nozzle for the Spray
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Summary

The aim of this study was to provide the reasonable data for design of the nozzle which produces
finer droplets on the same level of the effective travel distance or which transports droplets to the far-
ther target on the reasonable atomization in comparison with the commercial nozzles being used much
in Korean rural areas.

Newly designed twin— fluid atomizers with some commercial nozzles were tested in this study, and
their results were as follows *

1. The characteristics of the spray deposit distribution of No.1 nozzles for farther target were nearly
same in the near or nearer travel distance less than 8m. Therefore it was reasonable to combine
the characteristics of the spray deposit distributions of No.2 and No.3 nozzles to those of No.1 noz-
zle.

2. The effective travel distance was increased with increase of the sectional area of the jet ligament,
and the maximum effective travel distance was reached to about 17m.

3. The droplet size was increased with increase of the sectional area of the jet ligament, and the ma-
ximum droplet size was produced in the front of the point of the maximum spray deposit distribu-
tion.

4. The atomization was excellent in the twin-fluid atomizer in comparison with the hydraulic atomi-

zer and also the effective travel distances were nearly same level in both atomizers.
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Fig. 1. Design features of twin-fluid nozzles.
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Table 1. Experimental design

Exp.No. Nozzle Orifice Operating Remarks
No. Dia.(mm) Angle(o)
1 3.0 +15 1) Pressure -
1 2 18 0 2450 KPa
3 16 -30 (25kg,/em)
1 95 +15 2) Height.I 1m
I 9 9 18 0 3) Operating angle
3 18 —60 + upward angle
—downward angle
1 2.0 +15
3 2 18 0
3 18 —60
Orifice | Air-pipe Sec.area Pressure
ExpNo. Dia.(mm) |Dia.(tmm) | of fluid(mm?*) of air(kg,/cn) Remarks
4 1.8 X 2.65 X 1) Pressure of
5 2.6 X 5.51 X liquid 2942KPa
6 2.6 1.65 3.38 SAL 2,3 (30kg /e )
|7 2.6 1.25 4.29 SAL 2,3 2) Height : 1m
8 3.3 1.65 6.41 SA, 1,23 3) Ooperating angle 15°
9 3.3 1.25 7.32 SA 1,2 3 4) Nozzle No.1
5) SA : Suction air
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Table 2. Coefficients of uniformity for the hydraulic and the air-center nozzles

Exp. No. 4 5 6 7 8 9
Fluid sec.a.(mm?) 2.7 55 34 43 6.4 7.3
Coefficents of uniformity 66.7 770 69.8 744 79.8 80.3
(cw (%)
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