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Reactive Fields Analysis of End-Burning Hybrid Combustor Using
Tangential Oxidizer Injectors with Various Momentum Ratio

Moon-Ki Min* - Soo-Jong Kim** - Jin-Kon Kim** - Hee-Jang Moon**

ABSTRACT

In this study, combustion fields of the end-burning hybrid combustor with tangential oxidizer
injectors are examined. Momentum ratio of oxidizer is used as a main parameter to analyse the
combustion efficiency with temperature, pressure, swirl velocity and mixture fraction field. It was
found that as momentum ratio decreases the overall combustion efficiency is enhanced with the
pressure field being insensitive to momentum ratio keeping quasi-uniform distribution.
Irrespective to the momentum ratio, annular hot region commonly occurred in the upper

combustion chamber where this phenomenon was left for a future improvement to be followed.
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Fig. 2 Schematic of the lab-scale end-buming
hybrid combustor

Table 1. Geometrical specification for hybrid combustor

Fuel diameter : 50 mm
Supply location : z=94.5 mm
Combusioe Oxidizer inlet.diameter : 2 mm
Supply location : z=91.5 mm
Specification chamber height: 24 mm
Combustor | converging section : 35 mm
Corfiguration| exit port & nozzle : 35.5 mm
total height: 94.5 mm
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Fig. 3 Cross sectional view of the combustion chamber for CFD analysis
Table 2. Operating Condition of the end-burning combustor
. . Fuel Oxidizer(GOX)
. Injection | Injector
Injector Anel Port Total Supply Supply Supply Supply O/F Rati
Number nge ot oaz Mass Flow| Velocity | Mass Flow | Velocity / auo
(degree) | Arealtm) | Rate(g/s) | (m/s) | Rate(g/s) | (m/s)
3 (case 1) 120 9.43 0.997 0.277 3.698 300 3.71
4 (case 2) 90 12.56 0.997 0.277 3.698 225 3.71
5 (case 3) 72 15.71 0.997 0.277 3.698 180 3.71
6 (case 4) 60 18.85 0.997 0.277 3.698 150 3.71
8 (case 5) 45 2513 0.997 0.277 3.698 112.5 3.71
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Table 3. Condition of tangential oxidizer injector

Case |case 1|case 2|case 3|case 4|case 5
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MR 208 156 125 104 78
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