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Analysis of the Spray Distribution Characterization of Impinging
Jet Injectors for Liquid Rockets Using PLIF Technique

K.H.Jung", Y.B.Yoon", S.S.Hwang™

ABSTRACT

Most researches for impinging jet spray have been focused on understanding the breakup
mechanism of a liquid sheet formed by the collision of jets and modeling the spray breakup
using experimental data. For this reason, there have been few studies on the characteristics
of the spatial spray distribution which affects significantly the combustion efficiency. Hence,
we measured the radial distribution of fuel massflux using a like-doublet type injector.
Instead of PDPA(Phase Doppler Particle Analyzer) which has been used only for the point
measurement of the drop size of spray, PLIF(Planar Laser Induced Fluorescence) technique
was developed for the 2-D measurement of the massflux distribution of spray. Indirect
photography technique was also used to verify PLIF data.
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Areasoy (%) ' Ratio of region covered by half
of mass to total spary region

Areasess (mm) : Area of the half of mass

C; , C; ' Constants

Dy, : Length-mean diameter

Dy, ! Volume-mean diameter

d, . Orifice diameter

Gy : Intensity of fluorescence signal

I;(x,y) ' Intensity of incident beam at point x,y

m : Mass of liquid drop
U; . Injection velocity of liquid
We : Weber number, plU%d,/o, based on
liguid property
/) : Half of the impinging angle
4P ! Injection pressure drop
0 . Density of liquid
c  Surface tension
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