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Figure 1. Ideal scheme for measuring incoming pressure,
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Figure 2. Pumping speed can be measured using a va—
cuum gauge installed on any location in infinite
test dome (D>>>d), because P=P;, everywhere,
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Figure 3. Standard test dome installed on the pump.
Measured pressure is the average of down—
ward and upward pressures,
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Figure 4. Ratio of measured and original pumping speeds
as a function of the pumping probability.
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Figure 5. Larger test dome installed on the pump with
an abrupt change in the cross—section,
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Figure 10. Gate valve can be considered as a short pipe.
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Table 1. Summary on characteristics of various schemes for measuring pumping speed.

Method

A=S,—S

Remark

Infinite test chamber

0

Very large sphere

Ideal, but unrealistic

Standard Equal cross—section

~0 (}\sz/()\sm+00), A=0.01563) max, 1,5% larger, error from fixing at L=a

test Abrupt change ~0 (max, 5% larger) Shadow effect
dome Cone transition sz/ (Sin—Ceone) <0 Ceone cOmpensation
Blank dome S/ (SmtCo) >0 Pressure compensation
In—situ measurement Sefr=Sm Gas injection at upstream

Gate valve

sz/(smfcvalve) < 0

Cvalve compensation
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Compensation of Systematic Error of Various Schemes

for Measuring Pumping Speed
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Standard devices and procedures for measuring the pumping speed, one of the most
important parameters indicating the operation performance of the vacuum pump, have been
developed and widely utilized. Though the standard system has a firm theoretical basis, it
is, sometimes, inevitable to alter something in the system for a practical purpose compared
with ideal conditions, which may lead to a large measurement error. In this paper,
characteristics and systematic errors of various ideal or practical schemes for measuring the

pumping speed are analyzed, and compensation terms are proposed.

Keywords : Vacuum pump, Pumping speed, Standard dome, Measurement error, Compensation
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