rir
MO

O
O Original Paper

t.Q

g™ ANME E2
7= BHEEHIZo £

o &

DOI: https://doi.org/10.5293/kfma.2021.24.5.030
ISSN' (Print): 2287-9706

High Frequency Signals Analysis of Real-propellant Test for
7—tonf Turbopump Using Anti—rotating Floating Ring Seal

Joon—Hwan Bae"”, Hyun—-Duck Kwak’, Chang—Ho Choi’, Jong—Soo Choi™

Key Words : Floating ring seal(ZZ5 3 2), Turbopump(El:Z-E3), Oxidizer pump(<FEA] #2), High frequency signal( 23 3/

2), Acceleration(” |

-T), Pressure fluctuation( %% +7&)

ABSTRACT

A floating ring seal in turbopump is frequently employed to control the leakage through the secondary flow passage.

Depending on its shape and operating conditions of the turbopump, the floating ring seal can have excursive motions and such

motions induce strong pressure fluctuations, wear, and frictional oxidation due to rubbing between impeller and pump casing.

It affects pump inlet and outlet pressures resulting in unstable operation or, in severe cases, failure of the turbopump. In this

study, high-frequency signals from an accelerometer and pressure fluctuation sensors installed on the LOX pump were measured.

Frequency spectrums and Root Mean Square (RMS) values were calculated in the real-propellant test for 7-tonf turbopump using

two types of floating ring seal, the normal floating ring seal and the anti-rotating floating ring seal. The specific instability

frequencies were investigated, and visual inspection was conducted to estimate the structural and hydrodynamic stabilities for

7-tonf turbopump. In consequence, the anti-rotating floating ring seal is able to effectively reduce the unstable pressure

fluctuations and the wear compared to the normal floating ring seal.
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Fig. 1 Layout of 7—tonf oxidizer pump and installed position

of high frequency signal sensors
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Fig. 2 Two types of LOX rear floating ring seals
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