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Measurement Traceability
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• Uncertainty accumulates at each step – typically due to long-term drift and 
irreproducibility of instruments/measurements

• This is why we need top-level standards with small uncertainty



Highest level of trace water-vapour measurements
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Example 1 – measurement dew point of compressed air
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Example 1 – Dew point measurements in compressed air
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ProMetH2O – a long time coming!
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An evaluation of performance of trace moisture measurement methods
S.A. Bell, T. Gardiner, R.M. Gee, M. Stevens, K. Waterfield, A. Woolley, 
Proceedings of TEMPMEKO 2004, Cavtat-Dubrovnik, Croatia, June 2004, 663-668.



Example 2 – dew point sensors as control
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Traceability vs Accreditation?

▪ No as found results

▪ Non-compliance to FDA requirement
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Example 2 – Dew point sensors as control
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Traceability vs Accreditation?
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https://www.qrometric.com/case_studies/
monitoring-humidity-in-compressed-air-systems/

https://www.qrometric.com/case_studies/monitoring-humidity-in-compressed-air-systems/
https://www.qrometric.com/case_studies/monitoring-humidity-in-compressed-air-systems/


ppb-level Measurement Challenges

▪ Sensor performance and limitations

▪ Measurement drift, contamination by process

▪ Lack of timely calibration, ‘As Found’ results often omitted

Driven by audit-trail in pharmaceutical industry/FDA
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In-Situ Dew Point Sensor Calibration
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FPG: the world’s first transportable dew-frost point calibrator



Qrometric FPG – Principle of Operation
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Qrometric FPG – Compatible with Most Hygrometers
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Three user configurable probe ports >>>
Probe adapters to suit all DPS on the market >>>

<<< External sample loop with VCR fittings



Qrometric FPG - Capabilities
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▪ -100…+15°C frost/dew point  (10ppbV to 17,000 ppmV)
▪ Uncertainty ±0.1…0.3°C



Qrometric FPG – Qualification and Traceability
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▪ FPG validated with high 
performance MBW SLX 
Chilled Mirror Hygrometer 
as part of ProMetH2O

▪ Traceability of SLX to INRIM

▪ Validation demonstrates 
validity of traceability to 
temperature/pressure



Qrometric FPG– ProMetH2O Qualification
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Qrometric FPG – Calibration Uncertainty Budgets 
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Qrometric FPG – Typical Calibration Profile
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Qrometric FPG – Temperature Measurement & Control 
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▪ PRT  for saturator temperature measurement 
and control

▪ Second PRT can be used for independent 
validation of saturator temperature…

▪ Measurement traceability to temperature and 
pressure



Qrometric Accreditated Calibration Laboratory
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▪ ISO17025 Accreditation granted 21.09.2023
▪ https://www.ukas.com/download-

schedule/27982/Calibration/
▪ QroLab - powered by FPG

https://www.ukas.com/download-schedule/27982/Calibration/
https://www.ukas.com/download-schedule/27982/Calibration/
https://www.ukas.com/download-schedule/27982/Calibration/


Further reading
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FPG: the world’s first transportable
dew-frost point calibrator

https://www.qrometric.com/dew-frost-point-calibration-made-easy/

https://www.qrometric.com/dew-frost-point-calibration-made-easy/


Further reading
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Thank you for your interest, may I take your 
questions?

Ned Hawes: ned@qrometric.com

mailto:ned@qrometric.com


ProMetH2O Test Bed 1

PROMETH2O Final Workshop 25

▪ Vaisala Dew Point Sensors compared with FPG/MBW SLX



ProMetH2O Test Bed 1
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▪ Vaisala Dew Point Sensors compared with FPG/MBW SLX



ProMetH2O Test Bed 1
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▪ Dew point measurements in CO2



ProMetH2O Test Bed 1
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▪ Discussion on FPG uncertainty budget



ProMetH2O Test Bed 1
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▪ Prototype High Pressure FPG with pressurized pump



ProMetH2O Test Bed 1
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▪ Far UV Spectrometer testing with prototype high pressure FPG



Other ProMetH2O Achievements
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▪ Prototype High Pressure FPG purged with Argon and 
compared with DTU Far UV Spectrometer. Condition: 13ppb
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