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ABSTRACT

Recently, we have developed a shut-off valve for a liquid rocket engine that can supply a reduced
amount of oxidizer during ignition and start-up. By partially opening the valve and supplying a small
quantity of oxidizer, it is possible to enhance ignition reliability and achieve flexible engine start-up.
This paper presents the results of operating tests performed on a two-step opening oxidizer shut-off
valve, which enables gradual control of the oxidizer supply amount. Experimental tests were conducted
to validate the operational characteristics of the valve by adjusting the orifice diameter, which
regulates the pilot gas pressures. The tests confirmed the valve’s performance, including its extremely

short operating time required during the ignition and starting sequence of the actual engine.
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Fig. 1 Operating mechanism of a two-step opening valve (F,;: Pneumatic force by p,;, F,,* Pneumatic force by
Daz» F,+ Hydraulic force by the operating flow, F,: Spring force, F: Friction force).
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