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Experimental Study on the Leakage Performance
Characteristics of Floating Ring Seal

Kyoung-Min An, Yong-Bok Lee’, Chang-Ho Kim and Tae-Woong Ha*

Tribology Research Center, KIST
*Kyungwon University

Abstract — The floating ring seal is used in an oxidizer and a fuel pump of the turbo pump unit in the liquid
rocket engine to optimize a leakage without rubbing phenomenon. The damper floating ring seal, one of the float-
ing ring seals, is with round hole pattern surfaces. It can reduce the leakage by increased friction factor that
obtained from experimental data. In this paper, the leakage test about floating ring seal and damper floating ring
seal was conducted. The test result showed the leakage performance of damper floating ring seal was better than
the leakage performance of floating ring seal. With the leakage test the lock-up and rotation test about seal was
conducted and that position is measured. The relatively large lock-up eccentric ratio was obtained from the test
result of damping floating ring seal. The attitude angle of seal increases with increasing of shaft rotation.

Key words — turbo pump, damper floating ring seal, lock-up position, leakage, clearance.
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Fig. 1. Structural arrangement of floating ring seal.
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Fig. 2. Construction of floating ring seal.
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Fig. 4. Damper floating ring seal.
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Fig. 5. Measuring the lock-up position.

Fig. 6. Test rig for rotation test.
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Fig. 7. Coordinate of floating ring seal.
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Fig. 8. Schematic of test facility.
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Table 1. Specification of floating ring seal

Geometry of floating ring seal Test value
Inner radius of seal (R,: mm) 26.5
Length of seal (L : mm) 8
Height of seal (b : mm) 4.5
Nominal clearance (C,. : mm) 0.1
C/R 0.0038
LD 0.1509

Operating condition
Pressure difference (P, : MPa) 3.0, 50, 7.0
Rotor speed (@ : RPM) 1682 g(%’ 122;‘;(())0 ’
Fluid density (p : kg/m’) 997.1
Fluid viscosity (it : N-s/m’) 0.000894
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(b) Damper floating ring seal
Fig. 11, Eccentric ratio.
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(b) Damper floating ring seal
Fig. 12. Attitude angle.
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