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Controlling Factors of Open-Loop Combustion Response to
Acoustic Pressures in Liquid Propellant Rocket Engine

Gilyong, Lee* - Woongsup, Yoon**

ABSTRACT

This paper targets to define controlling factors of pressure-coupled combustion response and
estimate their effects on droplet evaporation process. Dynamic characteristics of hydrocarbon
propellant vaporization perturbed by acoustic pressure are numerically simulated and analyzed. 1-D
droplet model including phase equilibrium between two phases is applied and acoustic wave is
expressed by harmonic function. Effects of various design factors and acoustic pressure on
combustion response are investigated with parametric studies. Results show that driving frequency
of acoustic perturbation and ambient pressure have important roles in determining magnitude and
phase of combustion response. On the other hand, other parameters such as gas temperature,
initial droplet size and temperature, and amplitude of acoustic wave cause only minor changes to
magnitude of combustion response. Resultant changes in phase of heat of vaporization and
thermal wave in droplet highly influence magnitude and phase of combustion response.
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Fig. 1 Calculation of Combustion Response
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Fig. 2 Damping of Thermal Wave
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Fig. 4 Phase shift due to Driving Frequency
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Fig. 7 Phase of Thermal Wave
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