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Abstract: To research the effects of the fins installation position of the fins—tube composite vortex reducer
on the radial inflow pressure loss of the co—rotating cavity, numerical simulation was carried out to calculate the
de—swirl system under different rotating speed, circumferential position and the installation angle. The flow field
structure and pressure loss curve of the radial inflow in the co—rotating cavity under different working conditions
were obtained. The results show that the tube can guide the radial inflow of fluid and reduce the swirl ratio of flu-
id. Compared with the vortex reducer with tube, the fins—tube composite vortex reducer can obviously reduce the
total pressure loss in the disc cavity. Under different rotation Reynolds numbers, the circumferential installation
position a and the installation angle 8 of the fins have the best value. At the middle and high rotating Reynolds

numbers, the optimum values are @=9° and 8=30°, respectively, the total pressure loss under the optimum struc-
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ture is about 40% lower than that of the basic model. Changing the circumferential position and the installation an-

gle of the fins can obviously change the angle of the air flow into the tube. Under the better condition, the flow re-

sistance of the fluid flowing into the tube and the flow resistance in the tube can be reduced, and the total pres-

sure loss in the disc cavity can be reduced as a whole.

Key words: Compressor; Co-rotating cavity; Vortex reducer; Vortex flow; Flow structure; Total pres-

sure loss
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(b) Physical model
Fig.1 Co-rotating cavity with fin

(a) Computational model
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(a) Circumferential position

(b) Installation angle

(¢) Axis location

Fig. 2 Variable definitions
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Fig. 4 Results of turbulence model analysis
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Table 1 Work condition

Parameter Value
Inlet total temperature/K 600
Maximum rotation speed/(r/min) 1.4x10*
Minimum rotation speed/(r/min) 6.0x10°
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Fig. 5 Streamlines on plane
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Fig. 6 Airflow swirl ratio on plane
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Fig. 7 Total pressure loss coefficient of the different fans
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Fig. 8 Streamlines on plane with different fans circumferen-
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Fig. 11 Streamlines on plane with different fans installation angle
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