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Pressure

& Force over area
<+ Not a fundamental quantity
« Derived from force and area
o Force and area are derivable from mass, length, and time

+ Acts normally to interfacial surface \\}ijﬂ\'{

« Three forms
* Absolute &> measured with respect to
« Gage - measured relative to
« Differential - is the between two pressures
% Units
e English: Ib/inZ (psi) [psia, psig, psid]
o in. Hg orin. H,0
e Sl: N/m2(Pa) [abs, gage, differential]
o mm Hg (torr) or mm H,0

BJ Furman  SJSU MAE




Pressure Measurement

¢ Manometer

Density py,

Well-type [single-leg)
monometer

Transparent

U-tube \

Inclined manometer

EmfE, p. 262 AP=P-P,=pgh |

Doeblin, E. O., Measurement Systems: Applications and Design, McGraw-Hill, NY, rev. ed., 1975
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Pressure Measurement, cont.

¢ Elastic transducers ) -

Tube cross section

< Bourdon tube Q\%‘ @
Section ' i
)

C-type Spiral 7 Twisted tube

Helical
Bourdon tubes

Differentiol

Cﬁfa:b:} Eocuoted

Capsule "N Absolute
Corrugated
Diaphragms
4
Differential or absolute
Bellows
Eme, p 267 Doeblin, E. O., Measurement Systems: Applications and Design, McGraw-Hill, NY, rev. ed., 1975
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Pressure Measurement, cont.

# Strain Gage types - EEM —
signal Pros

Diaphragm
Moving ~ Diaphragm
capacitor
e plate
# Capacitive s el
signal ’_pressule
Fixed Piezoelectric
capacitor element(s)

plate

Zz n

///////7///‘//////_//////4

& Piezoelectric

LT
SRR

N

DN

EmfE, p. 268-270

LVDT core
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Pressure Measurement, cont.

¢ Low pressure measurement

% McLeod gage 10°toltorr ‘;f;:a"f'
Accuracy to ~1% I“
Capillary tube 2

Capillary tube 1

EmfE, p. 268-270
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Pressure Measurement, cont.

¢ Vacuum

Low 760 — 25 torr
Medium 125-10" torr
High 107 - 10 torr

Very high | 10— 10 torr
Ultra high | Less than 10 torr

Electrical
connectors

Vi Power
‘acuum supph
Heated signal [:Fp ul

filaments

Plate-current
measurement

Plate or ion
collector

Vacuum

Applied
chamber

vacuum

(a) )

EmfE, p. 272-273
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