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ABSTRACT

A high-speed centrifugal pump requires more attention to the control of its axial thrust due to the high discharge pressure

than a conventional industrial pump. Vanes employed toward the rear cavity of the impeller can be an effective device to

control the axial thrust of the pump. The vanes disturb circumferential flow of the cavity and it can modify the axial force

acting on the impeller. In this paper, three types of vanes are installed in the high-speed centrifugal pump for liquid rocket

engines and the thrust of the pump is measured with an additional thrust measurement unit. According to the results, shapes

of cavity vanes have effects on the axial thrust of the pump. As the height of vanes increases, the outlet pressure of the rear

floating ring seal decreases which results in a decrease of the thrust. On the other hand, head of the pump is almost same

regardless of cavity vanes. Also, the pressure drop of the bypass pipeline increases when vanes are removed.
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Fig. 1 Layout of oxidizer pump
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head coefficient = (B, — P, )/(0.5pU;) o))
pressure coefficient G, = (P,—P,)/(0.5p07) @)
avial thrust coefficient(Fy)= F,/(ar)/(0.5p0) (3)
h'= h/r} (4)
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1. Test pump

2. Regulating valve

3. Turbine flow meter

4. Water tank

5. Axial thrust measurement unit
6. Gear box

7. Motor

Fig. 2 Schematics of pump test facility

Fig. 3 Bearing supporter with vanes

Table 1 Test conditions of the pump
Axial vane height Radial vane height
Index .. . .
coefficient coefficient
T1 0.000 0.000
T2 0.029 0.029
T3 0.048 0.038
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Fig. 10 Unstructured grid of secondary flow
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Fig. 11 Numerical calculation result of secondary flow
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