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WHAT IS THE PRESSURE?

 Pressure “P” is defined as the force acting on the unit area

 Therefore: If we have a Force “F” acting on an Area “A”, then:

P = F / A      and the Dimensional Formula is : ( M x LT-2 ) / L2

In the SI system : Pressure units is: kgf /m2  OR kgf /cm2

 Pressure acts on bodies and surfaces on ALL directions 
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PRESSURE DEFINITIONS

 Pressure is always measured with respect to a datum or reference.

 The reference pressure may be either one of the following:

• Full Vacuum Absolute Pressure 

• Atmospheric pressure Gauge Pressure

• Another pressure with the same reference           Differential Pressure

 Atmospheric Pressure is measured with reference to full vacuum.

 Compound pressure contains two parts : one above the atmospheric &
the other below the atmospheric.  Both parts are referenced to the 
atmospheric. 
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PRESSURE DEFINITIONS

Compound Pressure
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PRESSURE DEFINITIONS
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PRESSURE MEASUREMENTS

The Low Pressure may be :

• Full Vacuum

• Atmospheric Pressure

• Any pressure lower than that applied to the “HIGH” pressure side.

A small change in the High pressure side will produce a considerable 
change in the low pressure side.

MANOMETERS
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BAROMETER OPERATION
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STATIC PRESSURE

Liquid Density = D

h

Dg = W/V , W = VDg 

P = W/A = VDg/A = hADg/A= hDg

Where:

D = Liquid Density

g = gravity acceleration

V = Volume           A = Area

W = Weight           P = Pressure             
h = Liquid head
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P CELLS APPLICATIONS

Filter Flow Meter Line Loss Valve Drop 
Liquid Level 
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PRESSURE MEASUREMENTS

A1 A2



Ahmed Sabry 11

PRESSURE SENSING 
ELEMENTS
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PRESSURE MEASUREMENTS

Mechanical Pressure Elements
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Mechanical PRESSURE Sensors
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BOURDON TUBES
Omega : Process 
Pressure 
Measurement
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Bourdon Tube Overpressure Protection

Omega : Process 
Pressure 
Measurement
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Diaphragm Pressure Sensors
Omega : Process 
Pressure 
Measurement
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P & Delta-P Diaphragm Capsule

Diaphragm Pressure Sensors
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PRESSURE GUAGESPRESSURE GUAGES
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Pressure Gage Movement
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Digital Pressure Gages
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Analog Pressure Gages
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Analog Pressure Gages

Bottom Connection Bottom Connection

Diff Pressure

Back Connection

Surface Mount
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P. GUAGE ZERO ADJUSTMENT
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Pressure Gage Internals



Ahmed Sabry 25

VACUUM GAUGE PRESSURE MEASUREMENT RANGES



Ahmed Sabry 26

3 - Valve Manifold

Omega : Process 
Pressure 
Measurement
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Pressure Gauge Accessories
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PRESSURE SWITCHES
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Pressure Switches -1

Switch Contacts

Push Rod
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Pressure Switches-2
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Pressure Switches- 3



Ahmed Sabry 32

Pressure Switch Components
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Pressure Switch Terminology
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PRESSURE TRANSMITTERS



Ahmed Sabry 35

Electronics Housing

Process Connection

 Electrical Connection                    Measuring Cell

           Pressure Transmitter

PRESSURE TRANSMITTERS



Ahmed Sabry 36

PNEUMATIC PRESSURE TRANSMITTERS

Pneumatic Pressure Transmitters Principle
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ELECTRONIC PRESSURER TRANSMITTER

LVDT = Linear Voltage Differential Transformer

Principle of Operation -1
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Principle of Operation -2

ELECTRONIC PRESSURER TRANSMITTER
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Strain Gauge-Based Pressure Cell

Omega : Process 
Pressure 
Measurement
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Potentiometric Pressure TransducerOmega : Process 
Pressure 
Measurement
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POTENTIOMETRIC PRESSURE TRANSMITTERS
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Omega : Process 
Pressure 
Measurement Capacitance Based Pressure Cell
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ELECTRONIC LVDT PRESSURE TRANSMITTERS
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Resonant Wire Pressure Transducer
Omega : Process 
Pressure 
Measurement
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Piezoelectric Pressure Sensor 
Omega : Process 
Pressure 
Measurement
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Omega : Process 
Pressure 
Measurement

Magnetic Pressure Transducer
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Omega : Process 
Pressure 
Measurement

Optical Pressure Transducer
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PRESSURE INSTRUMENT LOOP

Two Wire Schematic
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PRESSURE TRANSMITTER POWER

Load imitation
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Pneumatic Transmitter Installation

Output Signal : 3-15 PSIG

Isolation Valve

Process Line
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Electronic Transmitter Installation

Output Signal : 4 – 20 ma

Isolation Valve

Process Line
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Notes On Transmitter Installation - 1

• DRY GAS SERVICE:
- Process Tap shall be vertical from top of line. 
- The Instrument to be mounted above line if visibility & accessibility are 

maintained.
- If instrument is to be mounted below the line, Process Tap shall be vertical 

from top of line, then inclined towards the line, then vertical down to the 
location of the instrument.

This is to ensure any moisture or vapor condensate will return back to the 
process line, 
therefore eliminating pockets in the instrument process impulse lines. 

Process Line

Dry Gas 
Tap 

Location 
Angle

Instrument

Instrument
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• WET GAS SERVICE:
- Process Tap shall be vertical from top of line. 
- The Instrument to be mounted above line if visibility & accessibility are 

maintained.
- If instrument is to be mounted below the line, Process Tap shall be vertical 
from top of line, then inclined towards the line, then vertical down to the 
location of the instrument.

- A condensate pot with drain valve shall be added at lower part of impulse 
lines.  

This is to ensure any moisture or vapor condensate will return back to the process line, 
therefore eliminating pockets in the instrument process impulse lines. 

Process Line

Wet Gas 
Tap 

Location 
Angle

Notes On Transmitter Installation - 2

Condensate Pot & 
Drain Valve

Instrument

Instrument
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• VAPOR OR STEAM SERVICE:
- Process Tap shall be as indicated in the left sketch below.
- The Instrument to be mounted below line with Condensate / seal pot as 

indicated on the right sketch below.
- Wet leg shall be taken into consideration in the instrument calibration.

Tap 
Location 
Angle

Notes On Transmitter Installation - 3

Tap 
Location 
Angle

Seal Pot

Instrument

Wet Leg  
Static 
Head

Process Line

Vent & Filing Valves

Seal pots are used for : (a) Steam or vapor applications (b) Isolation of Instrument from direct 
contact with process fluid

Tap location for Steam, Vapor & 
Liquid Services
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• LIQUID SERVICE:
- Process Tap shall be as indicated in the left sketch below.
- The Instrument to be mounted below line
- Seal pot - as indicated on the right sketch below- shall be used for corrosive 

liquids services.
- Wet leg static head shall be taken into consideration in the instrument 

calibration.

Seal pots are used to Isolation of Instrument from direct contact with process fluid

Notes On Transmitter Installation - 4

Tap 
Location 
Angle

Tap 
Location 
Angle

Seal Pot

Instrument

Wet Leg  
Static 
Head

Process Line

Vent & Filing Valves

Tap location for Steam, Vapor & 
Liquid Services
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Omega : Process 
Pressure 
Measurement

PULSATION DAMPER & SNUBBER DESIGNS
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Omega : Process 
Pressure 
Measurement

CHEMICAL SEAL DESIGNS
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Omega : Process 
Pressure 
Measurement

VOLMETRIC SEAL ELEMENT DESIGNS
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PRESSURE INSTRUMENTS TESTING

Pressure Instruments Testing Principle
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Pressure Instruments Testing : Dead Weight Tester -1

PRESSURE INSTRUMENTS TESTING



Ahmed Sabry 61

PRESSURE INSTRUMENTS TESTING
DEAD WEIGHT TESTER -2Omega : Process 

Pressure 
Measurement
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Electronic Pressure Sensor Ranges
Omega : Process 
Pressure 
Measurement
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RANGE & SPAN TERMINOLOGY
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MISCELLANEOUS
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OPERATING CONDITIONS
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PRESSURE GAUGE STD RANGES



Ahmed Sabry 67

PRESSURE GAUGE : CASE SEECT & MOUNT
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PRESSURE GAUGE LOAD
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P. GAUGES : REFRIGERATION & HYDRAULIC SERVICE
Industrial Gauges
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BELLOWS RANGE SELECTION


