






































Measurement of Pressure: U-Tube Manometer

• Simple U - tube manometer

• Inverted U - tube manometer

• U - tube with one leg enlarged

• Two fluid U - tube manometer

• Inclined U - tube manometer



Simple U - tube manometer
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Inverted U - tube manometer
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U - tube with one leg enlarged
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used for more 

accurate readings



Two fluid U-tube manometer

used for more 

accurate readings of 

small pressure 

differences



Inclined U-tube manometer

used for more accurate readings of 

small pressure differences
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Measurement of Pressure: U-Tube Manometer

Closed End 

“Container”

pA

Since, one end is open we can work entirely in gage pressure:

Moving from left to right: pA + g1h1 = 0- g2h2

Then the equation for the pressure in the container is the following:

If the fluid in the container is a gas, then the fluid 1 terms can be ignored:

Note: in the same fluid we can 

“jump” across from 2 to 3 as 

they are at the sam level, and 

thus must have the same 

pressure. 

The fluid in the U-tube is known 

as the gage fluid.  The gage fluid 

type depends on the application, 

i.e. pressures attained, and 

whether the fluid measured is a 

gas or liquid.
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Types of Pressure Instruments 

Pressure Gauges (Vacuum, Compound, Absolute, Gauge)

Differential Pressure Gauge

Pressure Switch (Vacuum, Absolute, Gauge)

Differential Pressure Switch

Pressure Transmitter  (Vacuum, Absolute, Gauge)

Differential Pressure Transmitter

Pressure Instruments

PRESSURE 

GAUGE

PRESSURE 

SWITCH

DIFFERENTIAL

PRESSURE 

TRANSMITTER
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Measuring Principle

Bourdon tube measuring element is made of a thin-walled C-shape tube or 

spirally wound helical or coiled tube. When pressure is applied to the measuring 

system through the pressure port (socket), the pressure causes the Bourdon 

tube to straighten itself, thus causing the tip to move. The motion of the tip is 

transmitted via the link to the movement which converts the linear motion of the 

bourdon tube to a rotational motion that in turn causes the pointer to indicate the 

measured pressure.

Coiled Bourdon

Helical Bourdon

Pressure Gauge

“C” Type Bourdon
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Differential Pressure Gauge
Measuring Principle:

• Differential pressure gauges have two 
inlet ports, each connected to one of the 
volumes whose pressure is to be 
monitored. 

• In cases where either input can be higher 
or lower than the other, a bi-directional 
differential range should be used. 
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Pressure Gauge
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Differential Pressure Gauge

Unidirectional and Bidirectional DP Gauges

http://www.omega.com/ppt/pptsc.asp?ref=PGD&nav=
http://www.omega.com/ppt/pptsc.asp?ref=PGD&nav=


36#

Pressure Gauge - Accessories

COIL PIPEPIG TAIL

Pressure Limit Valve 
Protects pressure instruments against surges and 

pulsations. Provides automatic positive protection and 

accurate, repeatable performance. Automatic pressure 

shut-off, built in snubber enhances instrument protecting 

performance.

Siphon Tubes

Used to dissipate heat by trapping condensed liquid to

keep high temperature steam or condensing vapor 

from damaging the pressure gauge.



37#

Diaphragm Seals
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When selecting a Pressure Gauge, care should be 

given to a number of parameters which have an effect 

on the gauge’s accuracy, safety, and cost.

• Accuracy required 

• Dial size 

• Operating pressure range 

• Chemical compatibility with gauge construction 

materials 

• Operating temperature range 

• Vibration, pulsation, and shock 

• Pressure fluid composition 

• Mounting requirement

Pressure Gauge Selection Guideline
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Pressure Gauge Installation

Gas Service

Liquid Service

• Top connection preferred for gas installations & side connection preferred 

for liquid installations.

• The pressure gauge can be connected to the pipe by individual block and 

bleed valves or a two way manifold.
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Pressure Transmitter
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Pressure Transmitter

• A Pressure Transmitter is used where indication 
and/or record of pressure is required at a location 
not adjacent to the primary element.

• A Pressure Transmitter is used for both indication 
and control of a process.

• A Pressure Transmitter is used where overall high 
performance is mandatory.

• Both Electronic and Pneumatic Transmitters are 
used.

• These can be either Gauge, Absolute or 
Differential Pressure Transmitters.
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Transmitter Measuring Principle
• The diagram shows an electronic differential 

pressure sensor. This particular type utilizes a 

two-wire capacitance technique.

• Another common measuring technique is a 

strain gauge. 

• Process pressure is transmitted through 

isolating diaphragms and silicone oil fill fluid to 

a sensing diaphragm.

• The sensing diaphragm is a stretched spring 

element that deflects in response to the 

differential pressure across it.

• The displacement of the sensing diaphragm is 

proportional to the differential pressure.

• The position of the sensing diaphragm is 

detected by capacitor plates on both sides of 

the sensing diaphragm.

• The differential capacitance between the 

sensing diaphragm and the capacitor plates is 

converted electronically to a 4–20 mA or 1-5 

VDC signal.

• For a gauge pressure transmitter, the low 

pressure side is referenced to atmospheric 

pressure.
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Pressure Transmitter
• Typical Outputs

–4 to 20 milliamp (mA). analog signal
–Smart HART digital signal (superimposed on analog 

signal)
–Fieldbus digital signal
–3 to15 psi pneumatic signal
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Diaphragm Seal System
• A diaphragm seal system consists of a pressure transmitter, diaphragm seals, a fill fluid, and 

either a direct mount or capillary style connection.

• During operation, the thin, flexible diaphragm and fill fluid separate the pressure sensitive 
element of the transmitter from the process medium. The capillary tubing or direct mount 
flange connects the diaphragm to the transmitter.

• When process pressure is applied, the diaphragm transfers the measured pressure through 
the filled system and capillary tubing to the transmitter element. 

• This transferred pressure displaces the sensing diaphragm in the pressure-sensitive element of 
the transmitter. 

• The displacement is proportional to the process pressure and is electronically converted to an 
appropriate current, voltage, or digital HART output signal.
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Pressure Transmitter installation
• Mounting above tap is typical for gas service and mounting below 

tap typical for liquid and steam services.  

• Direct mount is possible for low temperature services.
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Diaphragm Seal installation
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Pressure Instruments

Selection of Pressure Instruments: Rules of Thumb:
• Application: Understand your application. Examine the 

particulars of your application. Is it necessary to know 
if the pressure is negative or positive? Do you need to 
know the difference in pressure between two points? 
Answering these questions about your application will 
go a long way in helping select the right pressure 
transmitter. 

• Wetted Parts: Selecting the transmitter with wetted 
parts that are compatible with the medium to be 
measured helps to ensure a long-lasting measurement 
solution. 


