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ABSTRACT

Both numerical analysis and experiment of cold and hot tests were performed to obtain basic design
data for the swirl coaxial type injector and to predict the combustion performance. Mass distribution,

mixing distribution, mixing efficiency, characteristic velocity efficiency were measured by the cold tests

and numerical analysis using the commercial thermo-hydraulic program. Test and analysis variables

were recess, pressure drop, velocity ratio, mixing spray, mixture ratio. Hot tests were performed for
the Uni-element injector to compare the performance with the cold test results, and, hot tests for

Multi-element injector were performed to compare the performance with Uni-element injector.

Designed thrust of the Uni-element injector liquid rocket was 3bkgf at sea level and combustion

chamber pressure, 20bar. Kerosene and Lox were used as a propellant.
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[Z% 2] Schematic diagram of cold flow test system
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[22! 3] Combustion test facility
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[ 1] Test Conditions for uni-element injectors

Thrust 3okgf
Chamber Pressure 20bar
Total Mass Flow Rate 100g/s
Mixture Ratio(O/F) 1.8~3.0
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[E 2] Test Conditions for muiti-element injectors

Thrust 245kgf
Chamber Pressure 20bar
Total Mass Flow Rate 700g/s
Mixture Ratio(O/F) 1.8~3.0
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[a& 5] Mass distribution at MR=2.385(Recess=2mm)
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(b} Distribution of Fuel

[22! 6] Plane mass distribution at MR=2.385
{Recess=0)
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(33 13] CMF with Dimensionless Mixture Ratio at
MR=3.0(Recess=2mm)
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[33 14] Mixing Efficiency vs. Mixture Ratio
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[Z328! 15] Characteristic Velocity Efficiency vs.
Mixture Ratio
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[2% 16] Uni—element C’ efficiency w.rt OfF ratio
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[22! 17] Spray pattems

[2& 18] Hot firing tests
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(28] 19] Muli-element C efficiency w.rt O/F ratio
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