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Abstract The rotor stator interaction (RSI) between impeller and stay vanes affects the internal flow
field and the performance of hydraulic machinery. In this paper, a large-size medium-low specific speed,
ns=106.4, centrifugal pump with stay vanes was studied using two methods: model test of energy,
cavitation and pressure fluctuation carried out in the closed-cycle high accuracy hydraulic machinery
model universal test rig first; and CFD method conducted to investigate flow field inside the prototype
pump. The results show that, the stay vane inlet angle has great impact on the pump’s performance;
larger-amplitude pressure fluctuation occurs in the region between impeller and guide vanes; and
flow around stay vanes is complicated. Stay vane is a principal component causing the pump head loss.
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Fig. 1 Sketch of model centrifugal pump
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Table 1 Parameters of model pump
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Fig. 2 Close-circuit test system for model pump
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Fig. 3 Tested impeller and model unit
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Fig. 4 Stay vane arrangement
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Fig. 5 Numerical simulation domains and grid
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Fig. 6 Energy performance of centrifugal pump
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Fig. 7 Curves of cavitation performance (β3=9.5◦)
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Fig. 8 photographs of critical and incipient cavitation at

representative operating conditions
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Fig. 9 Result of pressure pulsation test
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Fig. 10 Hydraulic loss of pump components
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middle-span plane)
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