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Abstract: To study the effects of the height change of the fins installation on the total pressure loss in in-
flow of co—rotating cavity, numerical simulation was carried out to calculate the gas in de—swirl system with var-
ied installation heights under different rotational speeds. The flow structures and the diagrams of total pressure
loss under different conditions were obtained. The results show that the installation height of fins can affect the
distribution of swirl ratio in the cavity. The flow rate of the fluid in the suction surfaces of the fins is greater than
that of the pressure surfaces. And as the height of the installation of the fins increase, the total pressure loss of the
vortex reducer tends to decrease at first and then increase. Under the studied conditions and structural parame-
ters, the drag reduction effect of the vortex reducer is the best when the ratio of the radial height of the lower end
of the fin to the height of the cavity is 0.476. And the pressure loss coefficient is reduced by about 16%. Under
certain conditions, the total pressure loss of finned vortex reducer is mainly concentrated in the cavity area where
the fin is located. The total pressure loss at the upper and lower end of the fin cavity exert a decisive part in the in-

fluence of drag reduction performance, and the influence of the upper end is greater than that of the lower end.
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Fig. 4 Results of turbulence model analysis

Table 1 Work condition

Parameter Value
Inlet mass flow rate/(kg/s) 1.3
Outlet static pressure/kPa 801.6
Inlet total temperature/K 600
Maximum rotation speed/( r/min) 1.6x10*
Minimum rotation speed/(r/min) 6x10?
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Fig. 6 Airflow swirl ratio on plane 1
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