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Figure 1. The layout of the experimental apparatus.
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Table 1. Dimensions of DTDP rotors.
Geometry parameters Symbols Dimensions
outer radius R 86 mm
inner radius R 39 mm
depth of channel (first stage) 5 mm
depth of channel dh 3 mm
(second & third stage)
vertical clearance between Ad, 0.5 mm
rotor and stator
radial clearance_ between rotor AR 1 mm
and casing wall
angle of channel inlet A 36°
angle of channel wall B 8°
radius of channel R 56 mm
radius of channel center R 32 mm
length of channel Ip 218 mm
number of grooves N 10
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Figure 2. (a) DTDP, (b) geometry of DTDP.
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The Measurement of Vacuum Pressure for the Multi-Stage Rotors
of Disk-Type Molecular Drag Pump
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In this study is performed to investigate the pumping characteristics of three-stage disk-type
molecular drag pump (DTDP). The experiments are measured using five vacuum pressure
gauges in the positions for rotors of DTDP. The experimented DTDP is consisted of three
rotors and four stator. In the DTDP, spiral channels of three rotors are cut on the both
upper surface and lower surface of a rotating disk, and corresponding stator is a planar
disk. The experiments are performed in the outlet pressure range of 0.2~533 Pa. The pressure
of each rotors are measured under the various condition of outlet pressure and throughputs,
and nitrogen gas is used for test gas. In the numerical study, the pumping characteristics
of each rotor are studied for the variation of throughputs in the all rotating channel. Pressure
contour and velocity are obtained by the numerical simulation.

Keywords : Molecular drag pump, Disk-type rotor, Compression ratio, Pumping speed
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