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(a) Predicted dimensionless gas film pressure
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(b) Predicted dimensionless gas film pressure
distribution in S-CO, environment
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Fig. 12 Predicted dimensionless gas film pressure distribu-
tion with static load of 100 N and rotational speed of
10 kr/min
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(b) Predicted dimensionless gas film thickness distribution in S-CO,
environment (Minimum gas film thickness: 0.045 mm)
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Fig. 13 Predicted dimensionless gas film thickness distribu-
tion with static load of 100 N and rotational speed of
10 kr/min
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(b) Influence of width on bearing-load capacity
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Fig. 14 Influence of geometry parameters on bearing-load
capacity
1500 -
—o 44 X AP C=0.04 mm i

—o -2 X [ABFC=0.05 mm ;
—o -2 Y[ C=0.06 mm /
—— 24 Y [A]BRC=0.07 mm &
1000 " ——4 S Ja] [ C=0.08 mm P

AHS /N

500

g

0.
Pl 15 7R R 47 B4 SC IR B Al 0 M 1

Fig. 15 Influence of nominal clearance on bearing-load
capacity
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Fig. 17 Influence of turbulence coefficient on bearing-load
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Fig. 18 Influence of ambient pressure on bearing-load

capacity
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Fig. 19 Influence of ambient gas dynamic viscosity on

bearing-load capacity
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Static characteristics of gas foil bearing for supercritical carbon dioxide system

ZHU Peng-cheng', GUAN Yu-kun', MEN Ri-xiuv’, CHENG Zhen-yu’, FENG Kai'
(1.State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University,
Changsha 410082, China; 2.Science and Technology on Diesel Engine Turbocharging Laboratory,
China North Engine Research Institute, Tianjin 300400, China)

Abstract: The supercritical carbon dioxide power cycle system has a very positive effect on the realization of energy saving and
emission reduction goals. In this paper, a calculation model is proposed for a foil gas dynamic pressure bearing structure. By fitting
the non-ideal state gas supercritical carbon dioxide, the relationship between density and pressure is established. Based on the heat
transfer model and the gas lubrication energy equation, the temperature rise of the bearing gas film is analyzed. The Reynolds equa-
tion of the lubricating gas is corrected in combination with the turbulent effect in the actual operation process, coupled with the me-
chanical analysis model, Reynolds equation and energy equations, the static characteristics of foil gas dynamic pressure bearings
are analyzed, and compared with air as a medium to analyze the influence of different system parameters and turbulence parameters
on the bearing characteristics. The results show that compared with air, the foil gas dynamic pressure bearing using supercritical
carbon dioxide as the lubricating gas has a higher bearing capacity, and within a certain range, the bearing capacity can increase
with the increase of bearing diameter and width, eccentricity, the rotational speed and the reduction of the bearing clearance. For
the turbulent influencing factors, within a certain range, the bearing capacity can increase with the increase of the local Reynolds

number and turbulence coefficient, aerodynamic viscosity, density for ambient gas and the decrease of ambient temperature.
Key words: gas foil bearing ; Reynolds equation; supercritical carbon dioxide ; bearing capacity
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