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Investigation of helium resonance ignitor and kerosene/ oxygen ignitor
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Abstract:  In order to reliably realize the multiple ignition of liquid rocket engine, the gas dynamic resonance ignitor, which
creates the ignition resource of high temperature and high energy, was applied to ignite kerosene/ oxygen. Two ignitors were devel
oped. The helium resonance ignitor with light and simple structure was powerful and reliable. It can be concluded from experiments
that the helium resonance ignitor has good resonance performance even when gas lemperature or inlet pressure has large variance,
which leads to more application of helium resonance ignitor. The kerosene/ oxygen ignitor, which is utilized as an indirect ignition
method, is able to multiple ignition and produce ignition torch successfully. Since the flux of kerosene and oxygen and the temperature
of ignition torch can be varied in a wide range, the kerosene/ oxygen ignitor satisfies various ignition requirements of liquid rocket en-
gines. The present research shows that the helium resonance ignitor and the kerosene/ oxygen ignitor characterized with advantages of
are prospective to be applied for multiple ignition of liquid rocket engine.

simple structure, high reliability, and non— poison. etc. ,
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Fig. 1 Resonance temperature of helium and
oxygen ( p;= 1.33MPa)
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Fig.2 Helium resonance heating surface ignitor
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Fig. 6 Kerosene/ oxygen ignitor with indirect ignition
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Fig.7 Typical flow rate of oxygen and pressure of ignition chamber

Table 1 Some experiments of kerosene/ oxygen ignitor

Flow rate of Flow rate of Mikirg rat Basik
oxygen/ ( g/ s) kerosene/ ( g/ s)
4.8 12.0 0. 40 Ignition
5.2 10. 0 0.52 Ignition
4.8 8.0 0. 60 Ienition
5.6 8.0 0.70 lgnition
6.4 7.0 0.91 Ignition”
6. 8 7.0 0.97 lenition
10.0 8.0 1.25 Iznition
94.8 7.0 13. 54 Ignition”
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