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Abstract

Experimental investigations are performed for the rarefied gas flows in a multi-stage disk-type drag pump. The pump
considered in the present study consists of grooved rotors and stators. The flow-meter method is adopted to calculate the
pumping speed. Compression ratios and pumping speeds for the nitrogen gas are measured under the outlet pressure
range of 0.13~533 Pa. The present experimental data show the leak-limited value of the compression ratio in the
molecular transition region. The rotational speed of the pump is 24,000rpm, and nitrogen is used as a test gas. The
pumping characteristics of various drag pumps are performed. The inlet pressures arc measured for various outlet
pressures of the test pump. The ultimate pressures for zero throughput are measured for three-stage, two-stage and
single-stage disk-type, respectively.
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Fig. 1. Schematic diagram of theexperimental apparatus.
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Fig. 3. Geometry of a BSC rotor.
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Table I. Geometrical parameter of a disk-type rotor.

outer radius Ry 86 mm
inner radius R2 39 mm
clearance Ad |05 mm
depth of channel (BSC) d 3 mm
depth of channel (OSC) 5 mm
angle of channel inlet A 36°
angle of channel wall B 8°
radius of channel Rc 56mm
radius of channel center Rs 32mm
81
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Fig. 4. Schematic diagram of the three-stage disk-
type drag pump.
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Fig. 5. Comparison of inlet pressure of the vacuum
pumps at zero throughput.
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Fig. 6. Comparison of compression ratio of the
vacuum pumps at zero throughput.
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Fig. 8. Comparison of compression ratio of the
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