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Analysis of Pumping Performance of a Helical Drag Pump
Using the Diffusion Equation
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Abstract

A simple analytical model of rarefied channel flow is developed to predict the compression ratio in a
helical drag pump. If the surface velocity is zero, the model reduces to a capillary leaks. Predictions of
our model agree well with the Knudsen's data for capillary leaks in transition flow, in addition to giving a
good account of the Knudsen minimum. Also, the present results are compared with experimental data, and
good agreement is obtained over the entire pressure range from molecular to slip flow.
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Fig. 2 Holweck-type molecular drag pump
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Table 1 Dimensions of the helical rotor
Rotor
diameter D 168.6mm
Rotor axial ,
length L 132.0mm
Helix angle a 15°
Channel width w 13.6mm
Channel depth h 4.9mm
Clearance 6 0.9mm
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