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Abstract: There are few studies on the variation of pressure in pre—swirl system. This paper describes a
combined theoretical, experimental, and computational study of the pressure ratio and entropy increment in a
cover—plate pre—swirl system. The relation between the pressure ratio and non—dimensional temperature drop was
deduced theoretically. In a test rig with rotational speed up to 10000r/min, the static pressure and relative total
temperature were both measured on the rotor to get the pressure ratio and entropy increment of a pre—swirl system.
3D numerical simulations were conducted and the numerical results were compared with the experimental results.
According to the numerical results, the entropy increment of each component and the distribution of entropy gen-
eration in a pre—swirl system were both studied. The results show that the ideal pressure ratio depends on non—di-
mensional temperature drop and rotating Mach number, and the ratio of the actual pressure ratio to the ideal pres-

sure ratio depends on the entropy increment. The theoretical correlation was verified with numerical and experi-
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mental results. The difference is not greater than 2.7%. With a given rotating Mach number, the actual pressure

ratio decreases with the increasing of non—dimensional temperature drop, and the maximum difference between

the actual pressure ratio and the ideal pressure ratio is about 36%. Entropy generated mostly at this domain where

the velocity changes acutely, including the downstream of pre—swirl nozzle, the receiver hole inlet, the down-

stream of receiver hole, and the inlet of feed hole. For most of the components in the pre—swirl system, entropy in-

crement increases with the increasing of mass flow rate. However, for the receiver hole, entropy increment would

be smaller when the nozzle outlet swirl ratio close to 1. Excesses or insufficient mass flow rate would make the en-

tropy increment increase.

Key words: Pre—swirl system; Pressure ratio; Entropy increment; Numerical simulation; Experimental
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Fig. 1 Cross section of a cover-plate pre-swirl system
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Fig. 2 Measurement of rotor parameters
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Fig. 4 Computational model and mesh
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