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ABSTRACT

The stability and the leakage performance of turbo pump unit seals supported by elastic-ring ball

bearings are investigated for the improvement of onset speed of instability (OSD).

The numerical

analysis of floating ring seal in consistence with its geometry and operating conditions Is executed

with detailed comparison of various seal types. The results show that the floating ring seal has

superior performance in ferms of rotordynamic stability compared to the other type seals while it

shows slightly inferior leakage performance, To improve the leakage performance, floating ring seal

could be combined with hole pattern damper or labyrinth seal surface.
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Table 1 Geometric and operating conditions for
floating ring seal of turbo pump unit

Floating rings seal geometry LOX | LCHs
Radius of rotor ( R: mm) 26.5 29.0
Radius of supporting ring( R,: mm) | 275 30.0
Length of seal ( L: mm) 8.0 8.0
Height of seal ( : mm) 45 45
Nominal clearance of seal( C;: mm)| 01 0.1
Relative roughness 0.00001 | 0.00001
Friction coefficient between suppo- 0.1 0.1
rting and floating ring( «)

Operating condition
Inlet pressure ( P, MPa) 6.83 8.59
Exit pressure ( P;: MPa) 042 0.80
Rotor speed( @ : RPM) 50000 | 50000
Inlet swirl ratio( U g4,/ (Rw)) 025 | 025
Inlet loss coefficient 0.5 0.5

0.00018 | 0.00017
1110 424

Fluid viscosity (N-s/m")
Fluid density (kg/m")

Fig. 4 Floating ring and supporting ring
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