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Study on Floating Seal Ring of Hyper-rotate-speed Pump
in Liquid Rocket Engine
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Abstract: The floating seal ring is a non-touch liquid clearance seal with lots of advantages:
large differential pressure, small through-flow, automatically center adjusting and centering,
non-friction in theory, providing auxiliary support for the rotor. The operation loads of the seal ring
are very complex, and many factors influence the form and size of the liquid film. The calculation of
through-flow is much different from those of the common working status. Focused on some important
factors, this paper analyzed many test results of the ring under varying duty and different working
fluids conditions, summarized the working mode of the ring, provided the equations for the
calculations of the size, minimal film thickness and the sealing gap through-flow, pointed out some
key elements in structure design and product manufacture.
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Fig.1 Structure of the floating ring

B2 BoREERHFKRRRE
Fig.2 Assembly configuration of centrifugal impeller

and floating ring
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Fig.3 The loads of floating ring
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Fig.4 The relationship between the pressure and viscosity

of liquid-oxygen

6.5
6.0

5.5

5.0 [
4.5

E 40 /

a
- 35

/
E;E/ ~
[
]
i

2.0
l.i
1.0
0.5
0.0
0.5

0 2 4 6 8 10 12 1416 18 20

N (1X10% rpm)

S HESRNMIREEXR
Fig.5 The relationship between rotate-speed and
minimal film thickness
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