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Fig. 6 The influence on the change of mesh number on the simulation values of windage loss
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Fig. 17 Change of windage loss curve related to the wall roughness height
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Numerical analysis of windage loss of

turbomachinery rotor in carbon dioxide

LIANG Tenghe!, HUANG Hong li?2, MA Le!, HONG Gang*’, LI Ning?,

ZHANG Yaolit

(1. College of Energy, Xiamen University, Xiamen 361102, China; 2. Productivity Promotion

Center, Zhuhai 519000,China)

Abstract: In order to improve the energy conversion efficiency of the supercritical carbon dioxide
Brayton cycle system, it is necessary to accurately predict the windage loss during the system
design. Windage loss is closely related to rotor rotation speed, rotor geometry and the state of the
working fluid. In this paper, the numerical calculation analysis of high-speed (23 kr/min) rotor
windage loss characteristics in 2 MPa pressure carbon dioxide working fluid is carried out. The
results show that rotor roughness height has a significant effect on the windage loss of the
supercritical carbon dioxide Brayton cycle under high rotation speed and high pressure conditions.
The existing empirical relation of windage loss does not consider the influence of roughness, the
direct use of which may cause considerable errors. The windage loss increases with both the
roughness height and rotor rotation speed. The cavity width between the rotor and stator does
not have obvious influences on the windage loss.

Keywords: Carbon dioxide; numerical calculation; turbomachinery; windage loss





