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Computation of High-Speed Flow in Aerostatic Journal Bearing with Surface Roughness
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Aerostatic journal bearings are employed in alot of engineering fields because of the high endurance under severe conditions
in current technology. Asthe flowfield in an aerostatic journal bearing is formed by a clearance of micron order, it is difficult to
investigate the flowfield experimentally. Moreover, the flow in the bearing clearance could be affected by the roughness on the
shaft surface due to the narrow flow passage. In the present study, the effect of roughness is investigated numerically with the
roughness element model. Computations are made for various cases of five different bearing clearance and three kinds of
roughness elements. The flowfield is examined in terms of the velocity distribution, the static pressure distribution and pressure
change on the shaft surface. The results suggest that by introducing the roughness element model into the computation,
predictability of static pressurein the journal region is modified.
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Table 1 Computational Conditions
Bearing Clearance (mm) || 15 | 20| 25| 30 | 40 | 50
Mass Flow Rate (x10”kg/s) || 2-76]6-02|8.02(9.19]9.51 [9.65
Exit Pressure (atm) 6.66|6.20]|5.01(4.23]2.75]2.08
Reynolds Number 133|177 | 222 | 266 | 354 | 444
Table 2 Computational Conditions
BC Roughness Height (Cb)
(mm) |[Smooth Wall | 1 (0.5) | 3 (0.5) | 5(0.5) | 1(2.5)
15 S15 R15-1 | R15-3 | R15-5 [R15-1C
30 S30 R30-1 | R30-3 | R30-5 |R30-1C
50 S50 R50-1 | R50-3 | R50-5 |R50-1C
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(a) Velocity Vectors
Fig.5 Computational Results (S30)
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Fig.7 Computational Results (S15, 590mm)
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Fig.10 Static Pressure Distribution of the Journal Region
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Fig.11 Computational Results (270 nm)
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Fig.12 Computational Results (470 mm)
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Fig.14 Static Pressure Distribution of the Journal Region
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Fig.15 Static Pressure Distribution of the Journal Region
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Fig.16 Static Pressure Distribution of the Journal Region
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