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An Experimental Study on the Disintegration of Liquid Sheet
Ejecting from Spray Nozzle

—Effect of the Condensable Environment—
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Abstract

The effect of condensation of ambient gas(steam) on the breakup of liquid(water) sheet were
studied through experiments. In case of condensation of ambient steam on the water sheets from
spray nozzles, the perforation(formation of holes)breakup mode occured dominantly except for laminar
water sheets ejecting from fan spray nozzles. This implies that the perforation mode is more easily
affected by the condensation of ambient steam than the aerodynamic wave mode is. The effect of
flow conditions inside the nozzle is shown to be responsible for the initial local point disturbances
which are the origins of the holes in the water sheets. Thus the perforation depends on the internal
shape(or type) of nozzles as well as the flow motions of ambient steam by condensation effect.
Generally the breakup length of water sheet decreases in case of condensation of ambient steam due
to the perforation near the nozzle orifice, and for the low sheet velocity, the breakup length decreases
as the sheet temperature decreases(subcooling temperature increases). However, at the high sheet
velocity, the effect of subcooling temperature on the breakup length turned out to be insignificant

due to the flow instability of water sheet itself.
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Table 1 Specieications of nozzles tested

Nozzle| Type ' Specifications/Descriptions
No.
1 | Swirl spray; Nozzle hole diameter : 0. 96 mm
(centrifugal)
nozzle Initial spray angle: 60°~65°
2 Nozzle hole size: 1. 26 mm
>0, 64 mm
3 Fan spray Nozzle hole size: 1. 06 mm
nozzle ~ 0,62 mm
4 Nozzle hole size: 0.62 mm
=0, 48 mm
5 |Solid- Nozzle hole diameter: 2, 5 mm
ggzezcltéoafith Angle of conical deflector: 125°
conical Base size(diameter) of
deflector conical deflector: 5 mm
2.3 Mg
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Table 2 Experimental conditions

Nozzle | Water Water flow rate(m//min)
No te{np. ]
: (°C) | Air environmentSteam environment

1 ' 30~90 } 248~600 159~499

2 | 30~90 [ 603~1058

8 30 693~1000
50 600~1000
O 600~1000
90 600~893

4 |s0~70| 278~499 | 338~499
90 338~499 | 279499

5 177 30 955~2859 | —
40 — | 693~1600
50 955~2859 ] 693~1785
70 - { 693~2450
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Fig. 4 Breakup of water sheet air/steam environ-
ment(nozzle #1)

Ervironment
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Fig. 5 Breakup of water sheet in air/steam envi-
ronment(nozzle #4)
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Fig. 6 Breakup of water sheet in air/steam envi-
ronment(nozzle =5)
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