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Learning Objectives

@ Pressure variation
@ Scales of pressure measurement

@ Pressure measurement

@ Piezometer
o Barometer
e Manometer
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Pressure Variation

Atmospheric pressure
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Any two points at the same elevation in a continuous mass of the same static fluid will be
at the same pressure
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Pressure Variation
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Scales of Pressure Measurement

Gauge pressure

Absolute Vacuum pressure

pressure
Local Absolute pressure
atmospheric
pressure

Absolute zero
(complete vacuum)
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Pressure Measurement
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Vacuum Pressure

@ At interface, the fluid starts evaporating due to
strong adhesion forces

@ After some time, fluid molecules starts coming

Water molecules —vapor phase back and strikes surface due to strong cohesive

f
e go\ B orces . . | -
& & » L @ At one point of time, evaporation and coming
/ back molecules will be balanced - Equillibrium
PPV P PVWRRPPV B PPV &R condition
e &&»@oe&g’@ SHX R P
Water molecules—liquid phase P, = f( T) (1 )
Py + pgh = P, (2)

Vacuum pressure is a function of temperature and fluid type.
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Pressure Measurement

Manometers

Manometric liquid
@ Depends on range of pressure to be

Patm measured
@ Lower range - lower specific gravity
solutions
@ High range - Higher specific gravity
0 solutions

P1>Patm

@ Mercury, Oil, Salt solution

B
The line PQ is called as Meniscus - line of separation
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Pressure Measurement

Manometers

@ Simple Manometers - Measure pressure at a point

e U-tube manometer
e Single column manometer

@ Differential Manometers - Measure difference in pressure between any two points

e U-tube differential manometer
e Inverted U-tube differential manometer
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Pressure Measurement

Manometers

Measurement of Gauge Pressure

pw - Density of working fluid
pm - Density of manometric fluid

Pi + pwg@(X + ¥) = Patm + pmgx

0 P1—Patm:ngX_ng(X+Y)

P1>Patm
Py = Pam = (pm — pw)9X — pwgy  (3)
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Pressure Measurement

Manometers

Measurement of Negative Gauge/Vacuum Pressure

pw - Density of working fluid
pm - Density of manometric fluid

Pi + pwg@y + pmgx = Pam

Py — Pam = —(pwy + pmX)g (4)
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Pressure Measurement

Manometers

Pressure difference in a flow; Py > P>

pw - Density of working fluid
pm - Density of manometric fluid

Py 4+ pwg(x + ¥) = Po+ pw@y + pmgx

P; —P2:(pm—,0w)gx (5)




THANK YOU !!



