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ABSTRACT

A numerical study on combustion instabilities in a model combustor was conducted with
various momentum flux ratios. Five ratios are calculated based on an actual operating condition
of rocket engine. As momentum flux ratio increases, the spreading angle on the injector outlet
decreases. And, as increase of axial momentum flux, pressure fluctuation decreases inside the
combustor. By using dynamic mode decomposition method, the acoustic modes inside the
combustor are identified. Combustion stabilities are analyzed by comparing the damping

coefficient of the 2™ longitudinal mode.
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| Combustor Total length : 392.6 mm

Injector Total length : 117.2 mm

Fuel inlet (swirl flow)

Fig. 1 Geometry and Mesh grids of GCSC injector
and model combustor.
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Table 1. Numerical conditions for various momentum

flux ratios.

Oxidizer (g/s)
(O2/N, mixture)

0.59

0.75 1098 | 1.06 | 1.21

Fuel (g/s)
(Methane)

0.09

Temperature
(K)

300

Momentum flux
ratio (MFR)

10

15 | 25 | 30 | 40

Equivalence
ratio (®)
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Fig. 2 (a) Axial velocity fields and (b) Tangential fields
in the model combustor.
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Fig. 3 Spreading angle changes as
momentum flux ratio increases on the
monitor point near the injector outlet.

Fig. 4 Streamline in the combustor with the
variable of fuel mass fraction.
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Fig. 5 Area—averaged CH4 mass fraction on the
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coordinate.
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Fig. 6 (@ Temperature fields in the combustor, (b)
Temperature on the centerline of the
combustor along the axial coordinate.
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