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Abstract

In order to explore the influence of the volute on the aerodynamic performance and internal flow
of a diagonal flow compressor, three numerical simulation calculation domain schemes are estab-
lished in this paper, and the steady-state flow simulation of the compressor without volute and
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with volute is carried out. The results show that the compressor pressure ratio increases after the
volute is installed, and the main reason is that the total pressure loss in the diffuser in the axial
flow section decreases; the uneven pressure distribution in the volute causes the circumferential
pressure distortion at the compressor outlet, the leading edge attack angle of some diffuser blades
increases, the reverse pressure gradient in the flow direction increases, a high-entropy area ap-
pears on the suction surface, and the airflow is easier to separate, so that the stall occurs in a larg-
er flow condition, and the surge boundary moves to the direction of high flow; the volute has no
appreciable effect on the compressor blockage boundary.
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Table 1. Representative parameters of the diagonal flow compressor
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Figure 1. Schematic diagram of the computational domain
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Figure 2. Schematic diagram of cross-section setting
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Table 2. Three sets of grid schemes
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Figure 3. Efficiency and pressure ratio characteristic curves under three
grid quantities
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Figure 4. Compressor pressure ratio characteristic curve
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Figure 5. Compressor efficiency characteristic curve
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Figure 6. Compressor outlet pressure cloud diagram (dimensionless flow rate 0.986)
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Figure 7. Pressure characteristic curve of each flow channel at the compressor
outlet
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Figure 8. Entropy cloud and local streamline diagram inside the diffuser (dimensionless
flow 0.986)
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Figure 9. Impeller pressure ratio characteristic curve
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Figure 10. Total pressure recovery curve of oblique flow section and axial flow section
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Figure 11. Cloud map of volute pressure distribution (flow
rate 1.0)
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Figure 12. Internal streamline diagram of the volute (flow 1.0)
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