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ABSTRACT

We are developing a compact ignition device that can provide a multi-ignition capability for an
upper stage methane engine of a two staged small satellite launch vehicle. Firstly, the
multi-ignition device is designed and built as an integral part of an additively manufactured
mixing head. Secondly, the ignition device requires no separate high-pressure vessels to store
ignition propellants as they are branched out from the main feed lines for the mixing head. We
performed experiments at various levels, including igniter autonomous tests, thrust chamber
ignition and combustion tests on the new compact ignition device which is integrated in the
thrust chamber of one-tonf class liquid oxygen/liquid methane engine, and confirmed stable

ignition performance.
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Fig. 1 Representative engines using hypergolic propellant
ignition system.

Fig. 2 Ignition system of the 75-tonf class liquid rocket
engine for KSLV-II.
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TEA/TEB Ampule Assembly (single)

Fig. 3 Configuration of hypergolic propellant ampules
for the successive multiple firing tests.

Filling Port

Fig. 4 Hypergolic propellant system scheme and concept
of a ampule for multiple ignitions
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Fig. 5 Ignition system of Vinci engine.

Fig. 6 Augmented spark igniter of SSME.

Table 1. Rocket engines using gas torch igniter.

LOX/LCH LOX/LH LOX/LH LOX/kerosene(RP-1) LOX/LH LOX/LH
101f (vac.) 18.35 tf (vac.) ~10.8 tf (vac.) 101tf (sl.) 2001tf (sl.) 301 tf (sl

Vega-E Ariane 6 Delta IV Launcher Light Space Shuttle Delta IV
Upper Stage Upper Stage Upper Stage 1+ stage SLS 1 Stage 1+ stage
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Fig. 9 Laser ignition systems for cryogenic liquid fuel
rocket engine.
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Acoustic Igniter & its Autonomous Test

Fig. 12 Acoustic igniter development in FCP.
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Fig. 13 Upper stage methane engine development for
a small satellite launch vehicle.
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31 A7 74
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GCH4S Z3F3t1, 2332818 B8 EXS
A 7IAl B Th(Fig. 14).
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2o 74 7t E 83ty =9 tRE
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TC#HE A2, YAse @ dduwaoz 74
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Fig. 15 Configuration of the mixing head integrated
gas torch igniter for AM TCH#2.
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Fig. 16 Torch igniter propellant supplying scheme
branched from main feed line.
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Fig. 17 Torch igniter autonomous tests.
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Fig. 18 Pressure trend in 5 times of gas torch

autonomous test.
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Fig. 20 AM TCH#2 ignition tests.
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Fig. 21 Pressure trend in 4 times of the thrust
chamber ignition test.
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