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Optimal Design of an Exhaust System of a Vacuum-Compatible Air Bearing
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Fig. 1 Structure of vacuum-compatible air bearing system
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Table 3 Comparison of chamber pressure between initial and optimal design

Chamber I Io Is di & ds Si (Us) S, (Us) S5 (Us)

_ pressure (Pa) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) P, (Pa) P, (Pa) P, (Pa)
312?1;11 3.21%10* 5 10 10 5 10 10| o200 | 1 d8 | o
Qpamal | 13ox10* | 35 | 55 | 6r | 70 | o | 160 | 0200 | 0% | Loxte’
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Table 1 Specification of parameters in exhausting system

Pumping | Ultimate Tube Tube
speed pressure | diameter length
Si(m’/s) | Pu(Pa) | di(mm) | I;(mm)
i" exhaust (i=1,...,3) - - - 1000
Chamber exhaust 4x107 [ 1.0x 10 40 1000
Dimensions of seal pad
Length of i™ seal, Is;(mm) (i=1,...,3) -
Circumferential length of i seal, ¢; (mm) (i=1,...,3) 200
Maximum length of seal region, L (mm) 50
Dimensions of porous pad
Porous pad (mm) Vertical 50%30x%5
P Horizontal 50%30x5
Number of pads Vertical 2
(double pads) Horizontal 2
Bearing clearance (Seal gap), # (um) 10
Permeability of porous material, £, (mm®) 7.5x107
Supply pressure, P, (N/m’) 4.0x10°
4.2 =M st Aot
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Fig. 4 Objective function during optimization process
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2nd exhaust ® Optimum solution
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Fig. 5 Verification of optimization result in pumping speed
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