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An Experimental Study on Pumping Speed of Disk-Type Drag
Pumps for Spiral Channels in Rarefied Gas Flows

Myoung-Keun Kwon, Seoung-Min Yang, Seung-Jac Lee
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Abstract

Experimental investigations are performed for the rarefied gas flows in a disk-type drag pump
(DTDP). The pump considered in this paper consists of grooved spiral channel on rotors and planar

stators.

The flow-metre method is adopted to calculate the pumping speed. Compression ratio and

pumping speeds for the nitrogen gas are measured under the inlet pressure range of 0.001~4 Torr. The
maximum of compression ratio was about 3300 for three-stage DTDP, 1000 for two-stage and 100 for
single-stage DTDP at zero throughput. The number of stage influences the pumping speed of DPDT
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Fig. 1 Schematic diagram of the
experimental apparatus.
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Fig. 2 BSC disk-type drag pump rotor.
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Table. 1 Geometrical parameter of disk-type
drag pump rotor (BSC & OSC disk-typerotor).

outer radius Ry 86 mm

inner radius Ry 39 mm

clearance Ad 0.5 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
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Fig. 5 Pumping speed vs inlet pressure.
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