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Spray Characteristics in the cross region of twin spray between
impinging F-O-O-F type injectors

K.C. Kwon, E.S. Lee, S.J. Kang and B.J. Rho

Phase Doppler Particle Analyzer(PDPA)
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Abstract

This paper presents twin spray characteristics of two impinging F-O-O-F type injectors in which fuel
and oxidizer impinge on each other to atomize under the various conditions. The droplet size and
velocity in the impinging spray flow field were measured using a PDPA. The droplet size and velocity
were investigated at mixture ratios of 1.5, 2.0, 2.47 and 3.0 for four injectors in which two single
F-O-O-F injectors were arranged at intervals of 20.8, 312, 41.6 and 62.4mm respectively. In general,
the arithmetic mean diameter, SMD and standard deviation of droplet size in the interaction area (X=0
and Y=0mm) were smaller. The axial velocity in the interaction area was slightly higher. Considering
the behavior of impinged droplets using the We number calculated by using the axial velocity instead
of the relative velocity in line C in Fig. 1(b) for four injectors, it is consumed that the We number
over 500 had the possibility to disintegrate, and the We number below 500 had it to cohere after
impingement of twin spray. The results of this study can be used for the design of a nozzle for liquid
propellant rockets.
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(a) Twin spray injector (b) Twin spray schematic

Fig. 1. Shape of Injector
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Table 1 Experimental Condition

rE

K

Injector L(mm) r | mAg/s)| m(g/s)
No.l 208 15 | 2080 | 3120
No.2 31.2 20 | 1734 | 3466
No.3 416 247 | 1500 | 3700
No.4 62.4 30 | 1300 | 3900

(a) Injector interval (b} Spray conditions
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Fig. 5. Dio/(Dig)p  distribution along the
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Fig. 9. Axial velocity distribution at =2.0
for No.l injector(L=20.8mm)
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