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The Experimental Study on the Lift-off Height
due to Momentum Ratio in Swirl-Coaxial Injector

*

L Y. Moon" - Y. Kim™ - H. H. Park™ - S. J. Kim"™

ABSTRACT

The experimental study on the lift-off height of diffusion flames was conducted to
investigate the damage of swirl-coaxial injector used in GOx/kerosene rocket engine during
initial stage of ignition. To investigate the causes of damage and to prevent further damage
of the injector, experimental injector was designed and hot fire tests were performed with

Momentum of GO,
Momentum of Kerosene

varying propellant momentum ratio( ) from 1 to 12. In experimental

coaxial injector, kerosene is sprayed from the central nozzle with swirl and GO:. sprayed
around the kerosene nozzle in the direction parallel to the axis of combustion chamber.
Chamber pressure are close to the atmospheric condition. Lift-off height was measured by
still images from camcoder and average values were used as data.
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Fig. 1. The schematic of swirl coaxial injector
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(@) ignitor  (b) window (90mm X 50mm)
(c) chamber (L=630mm)
Fig. 2 The schematic of thrust chamber

(d) injector
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(@) GN2 bombes (b) kerosene storage tank

(c) solenoid valve units

(d) GHz & GOz bombes

(e) GOz bombes (f) camcoder

(8) mass flow meters  (h) thrust chamber
Fig. 3. The schematic of the experiment setup
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(@ MR = 1.9, lift-off height = 0 mm

(b) MR = 3.6, lift-off height = 21. 2mm

() MR = 57, lift-off height = 46.5 mm

d) MR = 10.5, lift-off height = 57.1 mm
Fig. 4. Lifted flames due to momentum ratio
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Fig. 5. The schematic illustration of the lift—off
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Fig. 6. The graph of lift-off height due to
momentumn ratio
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