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ABSTRACT

The direct simulation Monte Carlo (DSMC) method is applied to investigate the flow field of a disk-type
drag pump. The pumping channels are cut on both sides of a rotating disk. The rotor has 10 Archimedes’
spiral blades. In the present DSMC method, the variable hard sphere model is used as a molecular model,
and the no time counter method is employed as a collision sampling technique. For simulation of diatomic
gas flows, the Larsen-Borgnakke phenomenological model is adopted to redistribute the translational and

internal energies.
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Fig. 1 Disk-type drag pump:
{a) side view: (b} solid model
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Table 1 Boundary conditions for the present

calculations

Kn 0.09

inlet 273K

Temperature outlet 273K
wall 273K

inlet 10Pa

Pressure

outlet 20Pa

Table 2 Comparison of the numerical
results between collision models

016 p=

Unit: Pa

840 P

Unit: Pa

¥ {m)
2
i

{b)
Fig. 4 Pressure disiibutions: (a) inelastic collision
model(FD); (b} inelastic collision model(FS)
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Fig. 7 Pressure distributions along the pump
channel
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