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Abstract; In the actual work of the rotor-stator cavity,the influence of the roughness of the disk surface
on the gas core swirl ratio, flow rate coefficient, pressure coefficient, torque coefficient and axial thrust
coefficient is great. In order to obtain the influence of different disk surface roughness in the low-speed
pre-swirl rotor-stator cavity, ANSYS CFX 19.2 is used for numerical simulation and its accuracy is veri-
fied by experiments in this paper. Under the fixed geometric model, by changing the number of outflow
branches, the rotating speed (1 000 r/min to 3 000 r/min) and the degree of roughness (0 to 50 pm),
the main dimensionless criterion numbers of the disk cavity under the rough conditions of the rotor, the
stator and the both are studied. The results show that the multi-branch outflow will definitely improve the
flow effect in the pre-swirl rotor-stator cavity, and the difference in the boundary layer caused by the

roughness of the rotor and the stator leads to different effects on related coefficients. When both the rotor
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and the stator are rough ,the rotor roughness dominates the influence on the gas core swirl ratio and torque

coefficient ;jamong the influences on the pressure coefficient and axial thrust coefficient, the stator rough-

ness is dominant.

Key words: low speed, pre-swirl rotor-stator cavity ,roughness,flow rate coefficient, core swirl ratio, pres-

sure coefficient, torque coefficient, axial thrust coefficient
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Fig. 1 Geometric structure diagram of rotor-stator

cavity z — r section system
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Tab. 1 Main structural parameters of the

pre-swirl rotor-stator cavity

A Kt
P24 a/mm 335
HMEAZ b/mm 455
[ B s/ mm 20
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Fig. 2 Pre-swirl rotor-stator cavity computational

domain mesh diagram
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