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Numerical Investigation on Static and Dynamic Stiffness Characteristics of Porous Air
Bearing Considering Roughness Effects
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ABSTRACT

This study aims to investigate numerically the static and dynamic stiffness characteristics of porous air bearing and to
estimate appropriate permeability values of porous medium. In particular, a new roughness model is proposed and implemented
into the commercial CFD code (FLUENT Ver.6.2). The predicted results are extensively compared with experimental data for
static cases. The roughness model is also validated through comparison with the results from open literature. For the dynamic
cases, the deforming and re-meshing technique is used for describing fluid-solid interactions. It is found that the predictions for
static stiffness are in good agreement with experimental data and the dynamic stiffness appears to be relatively smaller than the
static stiffness. In addition, moving and dynamic analysis of air bearing seems to be possible to provide qualitative predictions
even if there are somewhat discrepancies quantitatively, compared to experimental data.
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Fig. 2 Roughness effects on loads at the fixed diameter
and pressure
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Fig. 3 K with increasing diameter (5.5 bar)
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Fig. 4 Comparison of the predictions with the curve
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Prediction | Exp. Data '
Gap (um % Error
PEm | v ™) °
5 1342.24 1256.18 6.85 %
10 542.17 535.73 1.20 %
15 280.68 275.24 1.97 %

Tab. 1 Relative error with the predictions and

experimental data (4.1bar)

Gap (:m) Pre((ll;c)tmn Ex;zN [))ata % Error
5 1705.2 1712.42 0.42 %
10 698.98 728.47 4.05 %
15 377.94 370.09 212 %

Tab. 2 Relative error with the predictions and
experimental data (5.5bar)
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