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Effects of Splitter Blade Length and Circumferential Position on
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Abstract: In order to explore the influence rule of splitter blade length and circumferential position on
the performance of helium-xenon mixed working medium centrifugal compressor, the flow field and charac-
teristics of helium-xenon mixed working medium centrifugal compressor with different splitter blade
lengths and circumferential positions were investigated by numerical simulation calculation methods, and
the optimal design scheme of the splitter blade length and circumferential position was given. The research
results show that the length and circumferential position of splitter blade have significant effect on the per-
formance of compressor, too short splitter blade can not improve the flow field, too long splitter blade will
cause great friction loss, the blades too close to the pressure surface and suction surface can not effective-
ly inhibit the mixing and diffusion of clearance leakage vortex. The splitter blade position available for the

optimal efficiency of helium-xenon mixed working medium centrifugal compressor is [ =70% and 0 =
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40% . At this time, the pressure ratio of the compressor is 2. 502, and the efficiency is 91.67%.
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Tab. 1 Parameters of compressor

Z oOH
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fe/r + min ™! 55 000
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Tab. 2 Parameters of helium-xenon mixture gas

Z BOE
AAEIRE % 71.7
EEIR 538 % 28.3
SF /g - mol ™! 40
WEEHREA/] - (kg - K) ! 522.639
LR 1.671 91
SR/ pPa - s 27.611 2
PFH/W - (m - K) ! 0.070 736
R 0.204
F/m s 335.978
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Fig.2 Computational grids of the centrifugal compressor
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Fig. 3 Verification of grid sensitivity
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Fig. 4 Comparison of efficiencies between numerical

results and experimental values
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Fig. 8 Compressor characteristic curves
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Fig. 9 Mach contours at 60 % span under design condition
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