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Effects of floating-ring seal clearance on the performance of
the pump

Chang-Ho Choi, Jun-Gu Noh, Dae-Jin Kim, Soon-Sam Hong, Jinhan Kim’
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ABSTRACT

Pumps for a turbopump generally operate under high rotational speeds and large head rise conditions.
Therefore, reliability is a prime design requirement. Floating-ring type seals are frequently employed in a
turbopump because of robustness despite of low hydraulic efficiency. There are many researches on the
floating-ring seal itself, but the effects of the floating ring seals on the performance of the whole pump are

not widely studied in spite of their importance.

In the present study, experimental and computational studies on the effects of the radial clearance of the
floating ring seals on the performance of a pump were performed. The experimental results showed that the

head rise and efficiency increased as the floating-ring seal clearance was decreased. The results also
showed the possibility that the leakage flow which was injected to the inlet of the inducer could enhance
the suction performance of the inducer by diminishing the size of the backflows.
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Fig. 1 Typical layout of a turbopump
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1. Test pump
2. Regulating valve
3. Turbine flow meter
4. Water tank

5. Torque meter

6. Gear box

7. Motor

Fig. 2 Schematic of test section
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Table 1 Pump design specifications

Parameters
inducer design flow coefficient
(9)
inducer inlet hub to tip
diameter ratio (v)
pump design head coefficient
(p)
impeller inlet to outlet
diameter ratio
impeller outlet blade angle
(degree)
floating ring
gap/floating ring
diameter

casel | case? | case3

0.09

0.35

0.85

0.0021
0.0020

0.0016
0.0015

front

rear
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Fig. 3 Measured pump performance curves
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Table 2 Head coefficient and efficiency at 100%Qd

Casel Case2 Case3 CFD

Head coefficient 0.940 0.950 0.967 0936

Pump total
Efficiency (%)

73.3 741 76.4 72.1

Table 3 1D calculation results at 100%Qd

Casel Case2 Case3
Volumetric efficiency (%) 916 93.3 9%.6
Head coefficient 0976 0.984 0.990
Pump total efficiency (%) 737 7.1 76.8
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Fig. 4 Measured suction performance curves
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Fig. 6 Streamline and static pressure distributions
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Fig. 8 Calculated streamline distributions
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