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A Study of Interaction Effect from Spray Fan
Formed by Impinging Jets

J.SHan", S.J.Kim", D.Y.Moon", Y.Kim"

ABSTRACT

The Analysis of spray characteristics for combined spray group are necessary to develop
large rocket engine. In this study, basic effects of interaction from spray fan formed by
impinging jets were investigated with respect to mass distribution, droplet velocities and
diameter. Patternater and PDPA are used for experimental apparatus. Water was used as a
test fluid

When momentum ratio is 1, effect of interaction from collision of spray fan on mass
distribution are small. Also, effect of interaction from collision of spray fan on droplet
velocities and diameter are small. But, droplet diameter is smaller near collision point due to
second collision. Therefor, for the same momentum ratio from spray fan formed by
impinging jets, we may neglect effect of interaction on mass distribution, droplet velocities
and diameter.
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d,: Orifice diameter for oxidizer [mm] 2.1 AR

D,y : Arithmetic mean diameter [ ¢z m ] 2 29 ASE 29T 4Ad 49 2o
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¢ : Impingement half angle of jets [deg.] Patternater®} 9j&e] 3] £58 ZAsk= PDPA
#  Angular coordinate in the plane of the (Phase Doppler Particle Analyzern)2 ¥ <

liquid sheet [deg.]
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Photo 1.

Photograph of injector assembly
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Fig. 1. Experimental set-up for measuring mass
distribution

Photo 2 Experimental Set-up for measuring
Droplet Velacity/Size
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Fig. 2. Schematic diagram of atomization process
during impingement of two jets
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Fig. 3. Hlustration of the injector variables for a
like impinging doublet injector design
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(b} Impingement
Angle=120°
Photo 3. The image of the spray pattern formed by

impinging jets( d,= 0.98mm, V;=4m/s)

(a) Impingement
Angle=90°
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Fig. 4 The effect of impingement angle on

mass distribution formed by like
impinging jets (d=0.98mm, V;=16m/s)
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Fig. 5. The effect of interaction of spray fan on
mass distribution
(d=0.98mm, V;= 16m/s,20=60" )
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Fig. 6. The spatial distribution of droplet size
(d=0.98mm,20=60°, V;= 16m/s )
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Fig. 7 The spatial distribution of droplet velocity
(d=0.98mm, V;= 16m/s,20=60" )
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(b) Droplet velocity

Fig. 8. The effect of interaction of spray fan on
droplet size and velocity
(d=0.98mm, V;= 16m/s,20=60" )
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