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ABSTRACT

The cold-flow and hot-fire tests were conducted to investigate the spray characteristics and the
combustion performance of the bi-swirl injector with varying the recess number. The recess number
was varied from 0 to 1.5 in increments of 0.5. The results from both cold-flow and hot-fire tests
showed the same performance trends. As the recess increased from zero to 1.0, the breakup length
and SMD decreased, and the combustion performance enhanced. The engine performance was most
favorable at the recess number of 1.0, but as the recess exceeded this and reached 1.5, the overall

performance deteriorated significantly.
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Fig. 1 Schematic of bi—swirl injector.
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Fig. 2 Schematic of the recess area with varying RN.

Table 1. Conditions of cold-flow and hot-fire tests.

Cold-flow test Hot-fire test
Parameter Specification Parameter Specification
Injection-pressure differential of 0 Mass flow—rat§ of total 16
inner swirler, AP, [psia] propellant, m, [g/s]
Injection-pressure differential of . .
outer swirler, AP [psial 20-60, A10 Equivalence ratio, ¢ [-] 1.0
Simulant Water Propellant combination GCH,4-LOx
Recess Number, RN [-] 0, 05, 10, 1.5 Recess Number, RN [-] 0, 0.5, 10, 1.5
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Fig. 3 Comparison of spray configurations according to the RN variation.
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Fig. 4 Enlarged image of the spray formed under RN
of 0 and AP, of 20 psia.
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Fig. 5 Post—processing results of the HSC image
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Fig. 6 Comparison of test result between RN of 1.0
and 1.5.
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