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Abstract

Aiming at the problem of aerodynamic loss in the flow passage of centrifugal compressor-driven
centripetal turbine system, numerical calculation and analysis of flow field were carried out to
obtain the optimum performance of centrifugal compressor-driven centripetal turbine system.
The ANSYS-CFX software is used to analyze the compressor blade. The simulation results are ob-
tained and compared with the actual parameters of the compressor impeller. The accuracy of the
simulation is verified. The gas flow law of impeller flow field is studied. The results show that the
main aerodynamic losses in transonic flow of high-speed impeller gas are caused by shock wave,
tip clearance, and the losses increase with the increase of rotational speed, as well as secondary
flow losses.
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Figure 1. ATR engine schematic diagram and section layout
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Table 1. General design parameters of air turbines
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O SREK) 353
OB (pa) 30,300
JEHK L 2.5
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Vi (kg/s) 0.245
e 0.8
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W ERRLAIC) 25
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A% AME (mm) 378
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Figure 2. Diagram of section arrangement of small turbine
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Figure 3. Meridian channel setup window
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Figure 4. Blade parameter design window
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Figure 5. CFX computing grid with final adjustment of parameters
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Figure 6. Mach number of 31,500 r/min impeller
B 6. 31,500 r/min M4 D4

Figure 7. Mach number of 33,500 r/min impeller
B 7. 33,500 r/min M4 D4
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Figure 8. Mach number of 35,000 r/min impeller
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