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An Experimental Study on the Characteristics of Spray Pattern
and the Mixing Performance of Unlike-impinging
Split Triplet Injector(F-O-O-F)

K.J.Lee" - D.Y. Moon” * Y. Kim’

ABSTRACT

Mixing efficiency of the unlike impinging split triplet injector({FOOF type) were measured
to investigate the effect of the momentum ratio variation. HzO/Kerosene were used as a
propellant simulant. The maximum mixing efficiency occured at the momentum ratio 1.5
(total mixture ratio 1.89). Calculated mixing efficiency of real propellant LOX/Kerosene
showed similar trend but maximum efficiency of characteristic velocity occurs at the
momentum ratio 2.0(total mixture ratio 2.17). Although there exist a little discrepancy
between calculated mixing efficiency based on simulant cold test and hot fire test results,
this calculated mixing efficiency can be used to predict hot fire mixing efficiency.
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Table 1. Design values of injector

Impinging Length(Li) 10.4 mm

Impinging Angle(20) 60°

Oxi. orifice dia. 2.2 mm

Fuel orifice dia. 1.6 mm
20 30

Fig 1. Design of injector
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Fig 2. Schematic Diagram of Simulant feed System

Photo 1. Spray of simulant propellents
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Table 2. Conditions of experiment

Oxidizer : water

simulant propellant
Fuel : kerosene

Total mass flow rate | 260 g/s
Momentum ratio (0.99~5.00)
Collecting time 6 sec
Collecting distance 182 mm
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Photo 2. Impinging Angle of Unlike Impinging
Split Triplet Injector
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Fig 6. Efficiency of Mixing vs. Momentum Ratio
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Fig 7. Efficiency of Mixing vs. Momentum Ratio
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