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Experimental study on high mixture ratio torch ignitor

Sun Jiguo, Wang Jue

(Beijing Fengyuan M achinery Inst.,

Beijing 100076, China)

Abstract: A preliminary experimental study, including the design and test, on the cryvogenic torch igniter was in—

troduced. Liquid hydrogen and oxygen was fed to the igniter through a coaxial injector. are ignited by a spark exciter.

The most portion of the hydrogen was used to dump cool the torch igniter. Overall 3 tests with a total of 50 s hot fir-

ing tests of this igniter were carrid out. The hotfire tests show the oxidizer—rich igniter has the ability to ignite reli—

ably cryogenic hydrogen-oxygen propellant and has a wide working range.
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Fig. 1 Oxidizerrich torch igniter configuration
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Table 1 Main design parameters of

oxidizerrich torch igniter

Flow rate of oxygen/ (kg/s) 0. 145

Flow rate of hydrogen/ (kg/s) 0.171
Total mixture ratio 0. 85
Core mixture ratio 37

Injector element type

One coaxial injector

Cooling type of igniter

Dump cooling

Input voltage of exciter/ Ve 27x3
Input current of exciter/ A =4
Output voltage of exciter/V 25004125
Pulse frequency/ Hz =200
Pulse energy/m) =14
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Fig. 2 Fire test range of oxidizer-torch igniter
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Fig.3 Flow characteristic of oxygen injector
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Fig. 4 Flow characteristic of hydrogen injector
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Fig.5 Measured temperature of combustion product

near to igniter injector
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Fig. 6 Typical pressure history
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