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Leakage and Rotordynamic Analysis of High Pressure
Floating Ring Seal in Turbo Pump

Tae Woong Ha*, Yong-Bok Lee**, Chang-Ho Kim~
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ABSTRACT

The floating ring seal has the ability of minimizing clearance without the rubbing phenomenon. It is often
used in the turbo pump units of liquid rocket engines due to its superior leakage performance. The exact
prediction of the lock-up position of the floating ring, the leakage performance, and the rotordynamic
coefficients of the seal is necessary to evaluate the rotordynamic performance of the turbo pump unit. The

governing equations(which are based on the

Bulk-flow Model) are solved by the Fast Fourier Transform

method. The lock-up position, leakage flow rate, and rotordynamic coefficients are evaluated according to the

geometric parameters of the floating ring seal.
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Table 1 Geometry and operating conditions for the floating
ring seal of the turbo pump unit

Floating ring seal geometry

Radius of rotor(R) 29(mm)

Radius of supporting ring(Rs) 30(mm)

Length of floating ring seal(L) 8.0(mm)

Height of floating ring seal(h) 5(mm)

Nominal clearance of floating 0.1(mm)
ring seal(Cl)

Relative roughness of rotor and 0.00001

fioating ring surface v )

Friction coefficient between 0.1

supporting and floating ring( z¢)

Density of floating ring material 8600(kg/m”)
Operating condition

Inlet pressure(Pr) 8.59(MPa)

Exit pressure(Ps) 0.8(MPa)

Rotor speed(w) 50000(rpm)

Inlet swirl ratio(U8in/(R + w)) 0.25

Inlet loss coefficient 05

Fluid viscosity L79X10*(N - s/m’)

Fluid density 424(kg/m")
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