st Al g sl =EF B, #3578 #10Z, pp. 1083~1088, 2011 1083

<St==2> DOI http://dx.doi.org/10.3795/KSME-B.2011.35.10.1083 ISSN 1226-4881
o) = o) = () ] 3T O LN z| = SES
e d F2E ¥ Aol 44 H=Ze] Al vA= IF

AT HEE . BeM . NS
* FagTeTdadTd HEgEd

Effects of Impellers and Floating Ring Seals on Performance of Centrifugal Pumps

Dae-Jin Kim *T, Chang-Ho Choi*, Soon-Sam Hong* and Jinhan Kim"

* Turbopump Team, Korea Aerospace Research Institute

(Received April 19, 2011 ; Revised June 23, 2011 ; Accepted June 24, 2011)

Key Words: Turbopump(E] &3 3Z2), Centrifugal Pump(1 4] H 3Z), Head(% ), Efficiency(& &), Impeller( 2 &),
Floating Ring Seal(Z 2% @ 4)

22 e ¥ TRy Y U9 Faol 94 Bzel Aol MAE JFS FF AW AWE By
AFSATE AT el B WEE 30 BF 2 75 B AARANNEoR A it 948 g2
Azao] FAAAALL, AzNE Tt HuBre) Aol Are FAL QM 7 Z 1
o A, @l &7 e d@e Wk Aow et 9w Art Suy 9 e 13
of wel o mel Abel7k AQom, A7) Fel WE EE F7h mke AA et g

Abstract: The effects of an impeller and floating ring seals on the performance of centrifugal pumps are investigated on
the basis of their test results using water. The pumps are single-staged centrifugal pumps developed for 30-ton- and 75-
ton-class liquid rocket engines, and are components of a turbopump that supplies propellants (liquid oxidizer and
kerosene) to the combustion chamber. The exit width of the impellers and the numbers and exit angles of the impeller
blades are found to have influences on the pump heads. In addition, the pumps have different efficiencies according to
the gaps between the floating ring seals and the impellers, whereas the pump size seems to have less effect on the
efficiency.
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1. Inducer
2. Impeller
3. Rear bearing

4. Bypass pipeline
5. Impeller seal

6. Floating ring seal
7. Mechanical face seal

Fig. 2 Layout of centrifugal pump for liquid rocket
engine
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Table 1 Design parameter of oxidizer pump impeller

Index |30-OP-DM |30-OP-EM |75-OP-DM
r2i [ 7o 0.677 0.694 0.690
by /ry 0.189 0.185 0.200
B 25 30 35
1, 9 9 6+6
A | 7 0.00306 0.00449 0.00366
Ao 7o 0.00300 0.00360 0.00353

Table 2 Design parameter of fuel pump impeller

Index | 30-FP-DM | 30-FP-EM | 75-FP-DM
il Fa 0.470 0.470 0.496
by /7y 0.096 0.090 0.104
B 25 25 30
1, 9 9 6+6
Age !/ e 0.00337 0.00337 0.00255
A/ Fiep 0.00341 0.00333 0.00235

(b) Fuel pump

Fig. 3 Impeller of oxidizer pump and fuel pump
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