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PRELIMINARY INVESTIGATION ON GAS DYNAMIC
RESONANCE IGNITION FOR LIQUID PROPELLANT
ROCKET ENGINE
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(School of Astronautics. Beijing Univ. of Aeronautics and Astronautics. Beijing. 100083)

Abstract: Gas dynamic resonance ignition (GDRI). based on the gas dynamic resonance
heating phenomenon, is a new type of gas dynamic ignition method. The ignition device consists of
a resonance tube which is a hollow cylinder closed at one end and an excitation nozzle. Under
particular resonance conditions . the interaction of the high velocity jet and the intemal cavity flow
in the resonance tube generates periodic traveling shock and expansion waves which convert the
flow energy of compressed gas into thermal energy irreversibly. Hence, a high temperature and
high energetic ignition source which is used to ignite rocket propellants can be obtained. This paper
presents a simplified theoretical model to predict the maximum attainable temperature of this
heating process, and discusses possible conceptual schemes that may be applied to liquid propellant
rocket engines.
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Fig. 1 Physical model of resonance tube system

(a) Inflow phase of resonance tube (b) Outflow phase of resonance tube
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Table 1 Properties of resonance gases

Gas k M Cpo/ pr)er S /Hz
Oxygen (0O) 1. 396 32.000 53.958 8 ~1 811
Air 1. 400 28. 965 5. 976 3 ~1 906
Nitrogen (N;) 1. 400 28.016 5.976 3 ~1 938
Hydrogen (H.) 1. 405 2.016 5.998 2 ~7 239
Helium (H.) 1. 666 4. 003 7.181 7 ~5 594
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Fig. 4 Schemes of gas dynamic resonance ignition for LPRE

(a) Opposed flow (b) Premixed flow (c) Hot flow extraction (d) Surface heating
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