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An Experimental Study on Feasibility of Actively Tuned
Passive Control in a Liquid Ramjet Engine

Jaecheon Song* - Jinkwan Song* - Jeongjae Hwang* - Youngbin Yoon**

ABSTRACT

Combustion oscillations are caused by a coupling between acoustic waves and unsteady heat release.
They can be eliminated using passive controller such as a helmholtz resonator. But, helmholtz
resonator is normally only effective over a narrow frequency range. In this work, helmholtz resonator
is applied for reducing the combustion oscillations and we vary the helmholtz resonator volume using
piston in oder to tune in the wide range of operating conditions. As the result, it is found that the
dominant combustion oscillations can be reduced by optimizing the size of resonator volume. Also,

from these results, we investigate feasibility of actively tuned passive control.
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Table 1. Experimental Condition

Inlet Air Massflow Rate 28.65 g/s
Inlet Air Temperature 50015 K
Equivalence Ratio(}) 0.55

Table 2. Geometry of Helmholtz Resonator

Throat diameter 10 mm
Throat length 80 mm
Resonator diameter 1254 mm
Resonator length from 0 to 140 mm
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Fig. 3 Amplitude of 1L Mode according to Piston
Position
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Fig. 4 Damping Ratio according to Piston Position
at Resonance Frequency
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Fig. 5 Maximum Amplitude Ratio according to Piston
Position when Combustion

Without Helmholtz Resonator
ratio = 0.55 (Air mass flow rate = 28.65g/s), Sensor position = 56cm
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Fig. 6 FFT Spectrum on Dynamic Pressure Sensor
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