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The Measurement of Vacuum
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O The Measurement of Vacuum
Aims
A To understand that it is not in general

possible to measure pressure in a
vacuum directly

A To understand how the pressure may
be inferred from other types of
measurement

A To understand the influence of vacuum
gauges on what is being measured
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= The Measurement of Vacuum
Pressure

A Pressure = Force per Unit Area
A Pascal = Newton per Square Metre

A So if we wish to measure pressure directly by

measuring the force exerted on some sort of transducer,
and the area of that transducer is ®,dimen the force is

Pressure

Force (N)

Force (gf)
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= The Measurement of Vacuum
Pressure

A Pressure = Force per Unit Area
A Pascal = Newton per Square Metre

A So if we wish to measure pressure directly by

measuring the force exerted on some sort of transducer,
and the area of that transducer is ®,dimen the force is

Pressure

Force (N)

Force (gf)

1 atmos
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1020
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= The Measurement of Vacuum
Pressure

A Pressure = Force per Unit Area
A Pascal = Newton per Square Metre

A So if we wish to measure pressure directly by

measuring the force exerted on some sort of transducer,
and the area of that transducer is ®,dimen the force is

Pressure Force (N) | Force (gf)
1 atmos 10 1020
1 mbar 102 1
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= The Measurement of Vacuum
Pressure

A Pressure = Force per Unit Area
A Pascal = Newton per Square Metre

A So if we wish to measure pressure directly by

measuring the force exerted on some sort of transducer,
and the area of that transducer is ®,dimen the force is

Pressure Force (N) | Force (gf)
1 atmos 10 1020
1 mbar 102 1
10-% mbar 108 106
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= The Measurement of Vacuum
Pressure

A Pressure = Force per Unit Area
A Pascal = Newton per Square Metre

A So if we wish to measure pressure directly by

measuring the force exerted on some sort of transducer,
and the area of that transducer is ®,dimen the force is

Pressure Force (N) | Force (gf)
1 atmos 10 1020

1 mbar 102 1
10-% mbar 108 106
10° mbar 10-1 10-°
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) et The Measurement of Vacuum
The beginning
E
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(16081647) S ok
Torricel i ometer
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O The Measurement of Vacuum

Direct and Indirect Measurements

A Direct measurements measure the force exerted by
the gas on a surface of some sort

A Indirect measurements measure a physical property
of the gas (e.g. heat transfer) or measure the number
density by counting the gas molecules
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$= The Measurement of Vacuum  [KGES
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L
) a The Measurement of Vacuum (astec
Direct measurement of pressure

To System

Vacuum

U-tube manometer
McLeod gauge
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= The Measurement of Vacuum
Measuring Total Pressure

O O O
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