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The Experimental Study of Liquid Phase Mixing Mechanism of Split
Triplet Impinging Spray

Seong-Woong Lee*, Yong-Ho Cho* and Woong-Sup Yoon**

ABSTRACT

Liquid phase mixing of impinging injector is a resultant byproduct from the momentum
exchange between a pair of impinging jets and penetration of opponent jet. Principal aim of the
present study is revealing the liquid phase mixing mechanism of split triplet impinging injection
sprays, and thus extending our understanding on this particular injection element. Overall mixing
extent is estimated from pattenation tests by the use of purified tap water and kerosene to
simulate the real propellant components, respectively, and with the liquid jet momentum ratio, a
contolling mixing parameter, in the range of 0.5 to 6.0. Emphasis is placed on the effect of
liquid  sheet superposition and disintegration, and the results with detailed spray visualization
revealed the fact that superposed liquid sheet disintegration is the main pathway of liquid phase

mixing of split triplet impinging injector to yield enhanced mixing qualities.
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Photo. 1 Mixing process of split triplet )
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split triplet impinging element versus momentum

ratio with diameter ratio from 1.00 to 1.50
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Fig. 1 (a) Mixing performance of split triplet
impinging element versus momentum ratio with Photo. 3 (b) FOOF at MR=1

diameter ratio from 1.00 to 1.50

_22_



Photo. 3 (d) FOOF at MR=1

Photo. 3 Liquid sheet formed by jet impinging
for half split triplet impinging element(Photo.
3 (a) and (c)) and liquid sheet superposition
and disintegration of split triplet impinging
element(Photo. 3 (b) and (d) at unity
momentum ratio for De/D¢=1.00.
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Fig. 2 Propellant spatial distribution of unlike
doublet(Fig. 2 (a) and (b)) and
impinging element(Fig. 2 (¢) and (d)) at unity

split triplet

momentum ratio for Dy/D¢=1.00.
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Fig. 3 Propellant spatial distribution of unlike
doublet (Fig. 3 (a) and (b)) and split triplet
impinging element(Fig. 3 (¢) and (d)) at
MR=4.0 for Dy/Df=1.00.



