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Sealing Characteristics of a Curbon Segmented Circumferential
Seal for a Liquid Oxygen Turbopump

Mamoru Oike, Yoshiaki WATANABE
Masataka KikucTi, Masataka Nosaka

ABSTRACT

The liquid oxygen turbopump for the LE-T7 rocket engine is driven by fuel enriched
hot gas, and has a helium purge seal placed between the pump and the turbine to
separate the turbine drive gas from the oxygen. An experimental study on a carbon
segmented circumferential seal with Rayleigh steps was conducted in order to develop
a helium purge seal with low leakage and high durability.

The experimental and analytical results concerning the sealing charateristics of this
carbon segmented seal are described, with comparisons between these results showing
that the effects of both the seal pressure and rotational speed on the leakage rate are
fairly dependent on the opening force induced by the Rayleigh steps. Since the
carbon sealing surface was worn in conformity with the profile of the deformed
runner sealing surface, the time dependent relationships which exist between the
static//dynamic leakage rates and the sealed pressure, which are caused by
progression of carbon wear, were clarified.

Keywords : carbon segmented seal, helium purge seal, LE-7, liguid oxygen
turbopump, Rayleigh step,
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