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What type of instruments do we calibrate?What type of instruments do we calibrate?
Transducers, Transmitters, Sensors

Analogue pressure gauges 
are still among the most 
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, Gauges
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are still among the most 
common instruments 
calibrated in laboratorys 
and workshops.



Deadweight Tester Disadvantages:Deadweight Tester Disadvantages:
1.1. Must correct for local gravityMust correct for local gravity
2.2. Lots of parts to calibrateLots of parts to calibrate
3.3. Needs to be level and stationaryNeeds to be level and stationary
4.4. Pressure units are limited to the one                            Pressure units are limited to the one                            
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4.4. Pressure units are limited to the one                            Pressure units are limited to the one                            
that masses and piston are sized forthat masses and piston are sized for

5.5. Limited pressure resolution based on smallest massLimited pressure resolution based on smallest mass
6.6. Does not measure pressure Does not measure pressure –– Sets specific pressure Sets specific pressure 

defined by masses loaded, must ensure that correct defined by masses loaded, must ensure that correct 
mass is loadedmass is loaded

7.7. For more accurate applications we need to know a wide For more accurate applications we need to know a wide 
variety of operating and environmental conditionsvariety of operating and environmental conditions



Characteristics:Characteristics:
•• StabilityStability
•• LinearityLinearity
•• HysteresisHysteresis

Transfer Standards
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•• HysteresisHysteresis
•• RepeatabilityRepeatability



StabilityStability
•• A key quality of any transfer standard is that A key quality of any transfer standard is that 

ideally it does not change due to age or use. ideally it does not change due to age or use. 
In reality everything drifts. As long as this drift In reality everything drifts. As long as this drift 
is small and known it can be predicted and / or is small and known it can be predicted and / or 
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is small and known it can be predicted and / or is small and known it can be predicted and / or 
compensated for.compensated for.



LinearityLinearity
•• Another key requirement is linearity over its Another key requirement is linearity over its 

range. Ideally we want to see a straight line. range. Ideally we want to see a straight line. 
Again, in reality this is not possible but can be Again, in reality this is not possible but can be 
compensated for mechanically, electronically compensated for mechanically, electronically 
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compensated for mechanically, electronically compensated for mechanically, electronically 
or within firmware. or within firmware. 

•• We could We could characterisecharacterise the device at ‘Spot the device at ‘Spot 
Points’ but this makes for a less flexible Points’ but this makes for a less flexible 
measurement system.  measurement system.  



HysteresisHysteresis
•• This is a lag or delay within the device and is This is a lag or delay within the device and is 

easily seen when calibrating pressure gauges easily seen when calibrating pressure gauges 
using an increasing and decreasing pressure using an increasing and decreasing pressure 
cycle. Transducers also have this cycle. Transducers also have this 
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cycle. Transducers also have this cycle. Transducers also have this 
characteristic that we compensate or allow for.characteristic that we compensate or allow for.



RepeatabilityRepeatability
•• Or precision is a key requirement also. When Or precision is a key requirement also. When 

we repeat a measurement in short succession we repeat a measurement in short succession 
we need to get the same output within a we need to get the same output within a 
known tolerance. Without precision we can known tolerance. Without precision we can 
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known tolerance. Without precision we can known tolerance. Without precision we can 
never have accuracy.never have accuracy.



Various Types to choose from:Various Types to choose from:
•• CapacitiveCapacitive
•• LLinear inear VVariable ariable DDifferential ifferential TTransformerransformer
•• Strain Gauge TypesStrain Gauge Types

The Transducer
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•• Strain Gauge TypesStrain Gauge Types
•• QQuartz uartz RReference eference PPressure ressure TTransducerransducer
•• Many othersMany others

All sensors are sensitive to over pressure so All sensors are sensitive to over pressure so 
protection needs to be built into any protection needs to be built into any 
instrument that uses them. instrument that uses them. 



Q-RPT

• At Fluke, DH Instruments we use the Digiquartz® range 
of sensors.

• In our products these sensors are unique due to the 
proprietary characterisation process that we put them 
through to sort them into various performance classes.
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through to sort them into various performance classes.
• 20 years of history shows that many of these sensors are 

far better than the 0.01% of Full Scale they are delivered 
with.



Q-RPT
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Q-RPT
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Q-RPT

• With a sample of over 100 sensors there is no influence on 
stability caused by frequency or intensity of use, it is only a 
function of time.

• Stability is a combination of the offset and change in slope over 
the full range of the Q-RPT and that the dominant change in 
stability is the offset and not the slope drift error.
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stability is the offset and not the slope drift error.
• A single point calibration is required at zero or ATM pressure 

to recalibrate any offset.
• The drift is proportional to the span, so the lower the range the 

lower the drift in pressure terms.
• With our data we are able to provide a 1 yr stability uncertainty 

of 0.005% of reading without the use of zeroing any offset.  



Q-RPT

• Each sensors goes through the characterisation process.
• For sensors less than 10 MPa this provides 1 yr 

uncertainty classes of:
• Premium 0.008% of rdg to 30% of Autorange Span
• Standard  0.01% of rdg to 30% of Sensor Span
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• Standard  0.01% of rdg to 30% of Sensor Span
• Full Scale Standard  0.015% of Autorange Span



Measurement Uncertainty

Full Scale Standard Class:
�s0.015% of AutoRange Span

Q-RPT

NLA Conference 2009

�s0.015% of AutoRange Span

Standard Class:
�s0.01% of reading to 30% of 
Q-RPT Span

Premium Class:
�s0.008% of reading to 30% of Q-
RPT AutoRange Span



Q-RPT

• For sensors greater than 10 MPa where smaller 
uncertainties are not required ‘Standard’ class 
uncertainties are 0.013% or 0.018% reading depending 
on pressure range.

• We also have 0.02% class for lower accuracy 
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• We also have 0.02% class for lower accuracy 
requirements.  



Characterisation
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Characterisation limits for an absolute 700 kPa Q-RPT



Q-RPT in an Instrument
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Advantages

• Generate higher pressures in one instrument
• Easily select any unit of pressure
• Higher resolution
• Instrument does not have to be level
• No concerns over gravity
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• No concerns over gravity
• The displayed pressure is the correct one
• Easier to calibrate
• These modern instruments weigh less so are easier to 

transport to the field
• Allows test routines to be programmed allowing semi or 

full automation



Conclusion

• Modern Transducer technology and careful 
characterisation allows for transducers to be built into 
instrumentation and meet or exceed the specifications of 
traditional deadweight testers

• Lighter and more efficient products
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• Lighter and more efficient products
• Less expertise required to use them
• Easy to transport and set-up in the field
• Can easily change pressure units
• Allows for calibrations to be semi or fully automated 



Questions
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