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Very important Questions to be an Instrumentation Engineer 

• Why should We Calibrate?

• What is calibration?

• Risk Involved in Not Calibrating an Instrument !



Why should We Calibrate?

• Testing a new instrument.

• Testing an instrument after it has been repaired or modified.

• Periodic testing of instruments.

• Periodic testing of instruments.

• Testing after the specific usage has elapsed.

• After events such as:

1- An instrument has had a shock, vibration, or exposure to adverse 
conditions, which can put it out of calibration or damage it.

2-Sudden weather changes.



What is calibration?

1- a calibration is a comparison of measuring equipment against a 
standard instrument of higher accuracy to detect, correlate, adjust, 
rectify and document the accuracy of the instrument being compared.

2- calibration of an instrument is checked at several points throughout 
the calibration range of the instrument. The calibration range is defined 
as “the region between the limits within which a quantity is measured, 
received or transmitted, expressed by stating the lower and upper 
range values.” The limits are defined by the zero and span values.



Risk Involved in Not Calibrating an Instrument !

1. Safety procedure: In case of instruments involving perishable 
products such as food or thermometers with area of sensitive 
nature, un-calibrated instruments may cause potential safety 
hazards.

2. If the instrument is improperly calibrated, the chances of faulty or 
questionable quality of finished goods arises. Calibration helps 
maintain the quality in production at different stages, which gets 
compromised if any discrepancy arises.



Type Of Field Instruments .

1. Pressure , (Indicators, switch, Transmitters, differential).

2. Level , (Indicators, Switch, transmitters).

3. Flow , (Indicators, Switch, transmitters).

4. Temperature , RTD+TC (Indicator, Switch, transmitters).

5. Valves , MOV,ON/OFF valves,& Manual Valves.

6. PH, Conductivity , PH analyzer & Conductivity transmitter.



Type Of Pressure detector

1. Barometer

2. U-Tube Manometer 

3. Bourdon Tube.

4. Bellows.

5. Diaphragm.

6. Capsule. 

7. DP Capsule.



Bourdon Tube





Bellows



Diaphragm



Capsule Gauge



Differential Pressure Transmitters (DP capsules)



Type Of Valve Manifold 









Pressure 

1- Pressure Indicator, Gauge PI. PG

1. Apply pressure from any pressure source or Dead weight tester. 

2. Increase the pressure source in steps of 25 % (0 ~ 100%) of gauge 
full scale. 

3. Decrease the pressure source in steps of 25 % (100 ~ 0%) of gauge 
full scale.

4. All calibration procedure shall be recorded in a certificate.







2- Pressure Switch , PSH
1. Apply pressure from any pressure source or Dead weight tester. 

2. Use digital multi-meter in Ohms mode. 

3. Connect digital multi-meter leads to common and Normal close 
contact NC (NO contact may also use but care should be taken 
while connecting to the live circuit wiring details should followed). 

4. Start increasing the pressure value from the injector until reaching 
the required actuated set point of the switch; at this point the 
multi-meter should indicate that the switch NC contact opened. 

5. Decreasing the value of the injector with watching the multi-meter 
value to check the reset point of the switch. 

6. In case of mismatch set point trimmer should be adjusted. 

7. All calibration procedure shall be recorded in a certificate







3- Pressure Switch , PSL
1. Apply pressure from any pressure source or Dead weight tester.

2. Use digital multi-meter in Ohms mode.

3. Connect digital multi-meter leads to common and Normal close 
contact NC (NO contact may also use but care should be taken 
while connecting to the live circuit wiring details should followed).

4. Start increasing the value of the pressure source above the required 
set point value.

5. Start decreasing slowly the switch should actuated bellow the set 
point value; watching the multi-meter to check whether the contact 
changed or not.

6. Increasing one more time above the set point to check the reset 
point.

7. All calibration procedure shall be recorded in a certificate.





4- Pressure Transmitter

1. Connect a pressure source (Druck device), HART communicator, and 
a digital readout device to the pressure transmitter (Multi-meter).

2. Establish communication between the transmitter and the HART 
communicator; 250 Ohms resistor may use. 

3. Apply pressure from the pressure source device from 0 ~ 100 % of 
measuring range of the given loop; approved calibration values 
should be used.

4. Decrease the pressure from 100 ~ 0 % in steps of 25% of the given 
calibration values. 

5. In case of any mismatch of the calibration values then sensor 
trimming is required. 

6. All calibration procedure shall be recorded in a certificate.







5- Differential Pressure Transmitter
1. Connect a pressure source (Druck device), HART communicator, and a digital 

readout device to the pressure transmitter (Multi-meter). 

2. Establish communication between the transmitter and the HART 
communicator; 250 Ohms resistor may use. 

3. Apply pressure from the pressure source device to HP side from 0 ~ 100 % of 
measuring range of the given loop in steps of 25 %; approved calibration values 
should be used.

4. Decrease the pressure from 100 ~ 0 % in steps of 25% of the given calibration 
values.

5. While injecting the pressure from source device keep LP side vented. 

6. In case of any mismatch of the calibration values then sensor trimming is 
required; in case of installation the transmitter in lower place so suppression 
values should be taken to compensate the level difference between the 
transmitter port and process tapping point. 

7. All calibration procedure shall be recorded in a certificate







Flow Measurements
Flowmeters are grouped into four classes:

1. DP flowmeters

2. Velocity flowmeters

3. Mass flowmeters

4. Positive displacement flowmeters (also called volumetric 
flowmeters)





DP Flowmeters
- Most common type of flowmeter.

- Flowmeters in this class measure the differential pressure (DP) caused    by an 
obstruction in the flow stream

- DP flowmeters work because of the equation of continuity and Bernoulli’s 
principle.

V1 A1 = V2 A2

- The flow equation used for DP flowmeters is based on Bernoulli’s equation,

which shows that flow rate (Q) is proportional  to the square root of    
differential pressure







Type of DP flowmeters Detector

1. Orifice plate

2. Pitot tube

3. Wedge flow element

4. V-cone

5. Venturi tube

6. Flow nozzle

7. Elbow





Orifice Plate
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Velocity Flowmeters

1. Magnetic flowmeter

2. Vortex flowmeter

3. Turbine flowmeter

4. Ultrasonic flowmeter



Magnetic flowmeter









Vortex flowmeter





Turbine flowmeter





Ultrasonic flowmeter







Mass flowmeters , Coriolis Mass Flowmeter







Positive displacement Flowmeter 







Level Type

1. Level Gauge.

2. Float Level.

3. Hydrostatic Pressure Measurements.

4. Echo Level .

5. Capacitive Level type



Level , (Indicators, Switch, transmitters).





Hydrostatic level Transmitter



Displacer Level Transmitter







Ultrasonic Level Transmitter



Resistant Level Measurements







Capacitance Level Measurements.



Level Switch







Temperature Measurements.

1. Thermocouples

2. Resistive Temperature Measuring Devices

3. Infrared Sensors

4. Bimetallic Devices

5. Thermometers

6. Change-of-state Sensors

7. Silicon Diode







Temperature Calibration.

1. Connect the temperature calibrator to the correct place in the 
transmitter (RTD /Thermocouple). 

2. The calibrator will feed the required power to the transmitter and 
will measure the current resulting from temperature changes into 
the transmitter In case of using Thermocouples we have to obtain 
the correct type from the calibrator. 

3. Increase the simulated temperature input in (bases of 25%) 0 
~100% of the required approved calibration range. 

4. Decrease the simulated temperature input in (base of 25 %) 100 ~ 
0% of the required approved calibration range.

5. All calibration procedure shall be recorded in a certificate.

















Loop Test.

• Type of signal

1. Analog signal

2. Digital Signal

3. Pulse Signal















Valves





Type of valve actuator

1. Manual

2. Pneumatic

3. Hydraulic

4. Electric

5. Spring



valve Positioner

• valve Positioner is a device used to increase or decrease the air load 
pressure driving the actuator until the valve's stem reaches a 
“POSITION” balanced to the output SIGNAL from the process variable 
instrument controller



Globe Valve



Globe Valve



Gate Valve



Gate Valve



Diaphragm Valve



Diaphragm Valve



Butterfly Valve 



Ball Valve



Ball Valve



Ball Valve



Plug Valve



Check Valve (one way)



Check Valve (one way)



Motorized Valve



Motorized Valve


