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Analysis of the Flow in Turbomolecular Pump

Using DSMC
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Analysis of the Flow in Turbomolecular Pump
Using DSMC
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Vacuum systems have been widely
employed in a variety of industry
manufacturing processes, including the IC
manufacturing which have been flourishing in
the past years.  In vacuum systems the vacuum
pump plays the role of a power plant.
Among a variety of vacuum pumps, the
turbomolecular pump (TMP) is the most
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popular in the IC industry because of its large
pumping speed, low working pressure, and high
reliability etc. In the past, the Monte Carlo
method of Kruger is the most wildly used to
anayze the flow in the turbomolecular pump.
However, this method is only applicable to the
free molecular flow regime and it cannot be
used to predict the flow filed. Therefore, the
direct smulation Monte Carlo method (DSMC)
is adopted to investigate the flow field in the
pump under different pressure levels. The
working pressure range will include both the
transition flow and the free molecular flow
regimes. In addition to the single stage blade,
two-stage and three-stage blades will also be
under investigation. The results show that when
the back pressure is increased up to the
transition or viscous flow regime, the
performance of the pump declines rapidly. Thus,
the theory originated from the Monte Carlo
method of Kruger is not adequate.
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