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Theoretical Analysis of Vacuum Evacuation in Viscous Flow and Its Applications —— by Yasuhiko Senda—— The

vacuum is classified into three categories depending on the state of gas: viscous, intermediate, and molecular flows.
The viscous flow evacuation is generally regarded as a basic technique, with which pressure decreases along with
the exponential curve of time. However, this is not always the case when the conductance of the pipe is considered.
To begin with, the author theoretically solved the evacuation equation in the viscous flow. In addition, he introduced
the notion of “transferring pressure I1,” calculated as So/Cec; So refers to the pumping speed, while Cec refers to the
ratio of the conductance of the pipe to the pressure.

By examining the two extreme cases, the author has revealed a new fact: (a) when pressure >> II, the evacuation
curve is exponential as generally stated; whereas (b) when pressure << II, the curve is not exponential but inversely
proportional to time. In this paper, the author describes the details of his study and the applications of case (b).
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