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Effect of Clearance between a Rotor and Stator of a Disk-Type
Drag Pump on the Pumping Performance
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Abstract

The pumping characteristics of a single-stage disk-type drag pump ( DTDP ) are calculated,for the
variation of the vertical clearance between a rotor and stator and of the radial clearance between a
rotor and casing wall, by the three-dimensional direct simulation Monte Carlo (DSMC)method. The
gas flow mainly belongs to the molecular transition flow region. Spiral channels of a DTDP are cut
on the both the upper and lower sides of a rotating disk, but the stationary disks are planar. As a
consequence of results, the vertical and radial clearances have a significant effect on the pumping
performance. Experiments are performed under the outlet pressure range of 0.4 = 533 Pa. When the
numerical results are compared to the experimental data, the numerical results agree well
qualitatively.
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Fig. 1 Geometrical shape of a rotor: (a) rotor
configuration, (b) side view.

Table 1 Geometrical parameter of the rotor.

inner radius R; 39 mm
outer radius R; 86 mm
Vertical | Numerical g 0.1,0.3,0.5,0.7 mm
Clearance | Experimental 0.5 mm
Radial | Numerical AR 0.5,1.0,1.5 mm
Clearance| Experimental 1 mm
Depth of channel d 3 mm

Rotor Bloclk 2

Fig. 2 Computational grid model for a single
channel of a disk-type rotor.
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Fig. 3 Schematic diagram of the experimental
apparatus.
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Fig. 4 Inlet pressure P; vs. outlet pressure P,
(d=3mm, A4d = 0.5 mm).
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Fig. 5 Compression ratio K vs. outlet pressure P,
(d=3mm, 4d=0.5 mm).
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Fig. 6 Pressure difference vs. throughput at P, = 106.7 Pa
(d=3mm, 4d=0.5 mm).
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Fig. 7 Pressure distribution for rotor at P, = 40 Pa:
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Fig. 9 Pressure difference vs. throughput at various

vertical clearances (d =3 mm, P, =40 Pa).
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