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The Work Package
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Development and validation of primary standards for trace water vapour measurements in ultra-pure gases:

▪ by using a variety of complementary generation techniques (Task 2.1)
▪ by improving the knowledge of the non-ideal behaviour of humid gas mixtures (Task 2.2 - Task 2.3)

Last WP2 monthly 
meeting – 4 Sept 2023

Several delays due to:
• Experimental issues
• Lack of staff

D5

D4

D3
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Task 2.1
Development of primary humidity standards for trace 

water vapour in an increased range of gas matrices
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06/21 
M1

05/23 
M24

11/23 
M30

05/22
M12

Mixed flow generator (Tfp = -95 °C, P = 1 MPa)

Permeation-based generator (xw = 50 ppb)

Coulometric-based generator (xw = 5 ppb, P =0.11 MPa)

Thermodynamic saturation-based generator 
(Tfp = -90 °C, P = 1 MPa)

Thermodynamic saturation-based generator (Tfp = -105 °C, P = 0.5 MPa)

Task 2.1 Development of primary humidity standards

Report

Report 
sub. to 
EURAMET
D3

11/22
M18

Task 2.1: Activities

A2.1.1

A2.1.3

A2.1.2

A2.1.6

A2.1.5

A2.1.4

A2.1.7

02/23
M21

08/23 
M27

INRiM, VTT

CMI, INTA, UL

PTB, MBW

VSL

CETIAT

Led by 
INRIM



Activity 2.1.1
INRIM, VTT
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INRIM: The definition of the uncertainty budget is underway.

VTT: The system is under characterisation. The plan is to finalise everything by October 2023.

Delay
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INTA: The calibration of the new low frost point generator based on the critical flow nozzle is underway
with all required fluids prepared; the existing generator is operational; the characterisation of the
hygrometers for the new generator has begun. (Extremely Delayed - maybe activity completed by M36).

UL: Generator basically ready, however still waiting for the new LX to arrive by the end of the week.

PROMETH2O M27 Project Meeting

CMI: The traceability of all the equipment was checked. Argon measurements finalized at -80 °C and -70 °C
at different pressures. Last measurements at -60 °C and data analysis underway .

Activity 2.1.2
CMI, INTA, UL

Delay
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PTB: From 2 to 4 weeks of delay. At the moment completion of the activity by M30 is more likely than 
M29.

Activity 2.1.3
PTB

Delay

PROMETH2O M27 Project Meeting
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VSL: Technical issue to be solved by the manufacturer of the suspension balance. Then, collection of data.

The expectation is for all experiments to be completed by October (Delayed M29 – October 2023)

Activity 2.1.4
VSL

PROMETH2O M27 Project Meeting

Delay
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CETIAT: Late in autumn validation of the generator below -80 °C (-85 °C) and up to 1 MPa using the Tiger

Optics CRDS borrowed from Process Insights. (Delayed M29 – October 2023). At the moment, the

generator is at LNE-CNAM for performing the measurement campaign.

Activity 2.1.5
CETIAT

PROMETH2O M27 Project Meeting

Delay
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All partners are asked to:
• fill in the D3 fields they are responsible for by adding text and all 

information they already have about their standard generators;

• provide their contributions by 15 September 2023 (Friday), so that a first 
draft of the D3 deliverable can be discussed at the M27 meeting on 21 
September.

Deliverable D3: M30 - NOVEMBER 2023

INRIM sent a table of content
(9 July 2023)

PROMETH2O A2.1.7 Deliverable3_v1.docx

PROMETH2O M27 Project Meeting
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Deliverable D3: M30 - NOVEMBER 2023

PROMETH2O A2.1.7 Deliverable3_v1.docx

Contribution received from:
PTB
UL
VSL

Missing:
CMI
VTT
INTA

INRIM
CETIAT

PROMETH2O M27 Project Meeting

FIRST DRAFT

Ask to MSU to postpone 
the delivery date of D3
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Task 2.2
Measurement of the enhancement factor in selected 

humid gas mixtures
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Report

By using a microwave-based trace water analyser
(-80 °C< Tfp < -30 °C, 0.1 MPa < P < 1 MPa)

06/21
M1

05/23
M24

08/23
M27

05/22
M12

By comparing 
thermodynamic saturation-
based generator with 
amount fraction analyser(s) 
(-90 °C < Tfp< -30 °C
0.1 MPa < P < 1 MPa )

Cylinder production and upgrade of 
microwave – based frost point 
hygrometer

By using a microwave-based frost point analyser
(-75 °C <Tfp < -30 °C, 0.1 MPa<P< 1 MPa)

Task 2.2 Measurement of the enhancement factor

Task 2.2: Activities

11/22
M18

A2.2.1

A2.2.2

A2.2.3

A2.2.4

A2.2.5

TASK NOT
COMPLETED

Measurements 
not completed.

CNAM, CETIAT

CMI, VSL, UL

CEM, UVa

UVa, INTA

Led by CNAM
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CETIAT: Generator moved to CNAM.

CNAM: Measurements of enhancement factor in Ar in the temperature range from -70 °C to -

20 °C between 114 kPa and 186 kPa. Absolute measurement of f. Measurements to be started

in September.

Activity 2.2.1
CETIAT, CNAM

PROMETH2O M27 Project Meeting

Delay
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CMI: Absolute measurement of f. Argon measurements finalized at -80 °C and -70 °C at different pressures. Last

measurements at -60 °C and data analysis underway.

VSL: Measurements of enhancement factor in N2 in the temperature range from -60 °C to -40 °C up to 1 MPa have 
been completed. Data analysis is underway. Relative measurement of f. 

UL: Experimental data of enhancement factor in N2 and Ar in the temperature range from -90 °C to -30 °C up to 1 MPa

by the end of September (M28). Relative measurement of f.

Activity 2.2.2
CMI, VSL, UL

PROMETH2O M27 Project Meeting

Delay
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CEM: 8 humid H2 gas cylinders sent to VSL for analysis (5, 10, 15, 80 ppm).

VSL: Analysis on H2 cylinders sent by CEM.

UVa: H2 cylinders received

PROMETH2O M27 Project Meeting

Activity 2.2.3
CEM, VSL, UVa

OK



17

UVa+INTA: The new saturator, borrowed from INTA, is in use. Tests with nitrogen conducted

instead of argon. By the end of September measurements of f in Argon. Absolute measurement

of f.

Activity 2.2.4
UVa, INTA

PROMETH2O M27 Project Meeting

Delay
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VSL: Between -60 °C and -40 °C up to 1 MPa in N2.

CMI: Down to -80 °C up to 0.8 MPa in N2 , some points in Ar.

UL: Between -90 °C to -30 °C up to 1 MPa in Ar/N2.

UVa: Down to -40 °C up to 1 MPa in Air/H2/Ar/N2.

CNAM: Between -70 °C and -20 °C up to 0.186 MPa in Ar.

Enhancement factor data 
that will be available

PROMETH2O M27 Project Meeting

Summary - f measurements 
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M27 - AUGUST 2023

Report

CNAM: Preparation of a report collecting new enhancement factor data to be used for

the validation of equation (A2.3.2). CNAM sent a table of content to the partners.

Final draft due by 21 SEPT 2023 – v3

PROMETH2O M27 Project Meeting

Delay

No data are present in the report

Initial contributions from: CEM, CNAM, UL, VSL

Missing: CMI, UVa, INTA



20

• Status of Measurements: Please provide an update on the status of your measurements. Indicate if this is already
finished, is in the process of finishing, or you cannot complete the measurements timely.

• Essential Data Parameters: Please provide at least the following but include more parameters if they are available and
relevant: Dew/Frost Point (Tdp/fp) - Total Pressure - Mole Fraction - Conversion Equations: If utilized, ensure to provide
the conversion equations. It would be beneficial if links to the equation numbers are supplied, referencing the report of
activity A2.3.1.

• Data Description: As previously agreed, each partner is kindly requested to provide:
A brief description of their data headings.
The general method employed for data acquisition.
Uncertainty levels associated with the data.

• Uncertainty Budget: Each partner should also provide a provisional uncertainty budget. This step will be instrumental as
we delve deeper into understanding the details and ensuring precision in our correlation equations.

Recommendations provided by VTT about the information and data needed from partners

PROMETH2O M27 Project Meeting

Email sent by VTT on September 4, 2023 

Kindly ensure that the aforementioned data and information are shared by the 4th of October.
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Task 2.3
Development of correlation equations for humid gas 
mixtures between -30 °C and -90 °C from 0.1 MPa to 

above 1 MPa
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Task 2.3: Activities

Revision and comparison of 
existing models 

01/24
M32

05/23
M24

Development and 
validation of 
correlation equations

Numerical 
tools 
available to 
users

Report 
sub. to 
EURAMET  
D5  

Task 2.3 Development of correlations equations for humid gas 
mixture

10/22 
M17

User guide 
submission 
to 
EURAMET –
D4

11/22 
M18

PROMETH2O M27 Project Meeting

A2.3.1

A2.3.2

A2.3.3

A2.3.4

A2.3.5

11/23
M30

09/23
M28

UNICAS

VTT, UNICAS

UNICAS, VTT

UNICAS, VTT

VTT, UNICAS

ACCUMULATED 
DELAY
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UNICAS:
A review activity of the scientific literature about the non-ideal humid gas mixture models with
reference to hydrogen, argon and nitrogen is completed, as well as a collection of available water
vapour enhancement factor measurements in selected gases in the frost-point temperature
range between -90 °C and -30 °C at selected pressures from 0.1 MPa to above 1 MPa (Delayed
M28 – September 2023).

Activity 2.3.1
UNICAS

PROMETH2O M27 Project Meeting

OK
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UNICAS, VTT:

• The measurement data obtained must be added to existing knowledge derived mainly from the literature review.
The aim would be to use all available information for correlations.

• What is obtained from this project would be added to the existing information to advance beyond the current
state-of-the-art. It is also essential to review the data sets available in the publications and try to have them
digitally.

PROMETH2O M27 Project Meeting

Activity 2.3.2 and 2.3.3
UNICAS, VTT

Delay

Delay

Not in 
delay if 
report 
A2.2.5 

completed 
by Oct 4
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Activity 2.3.4 and 2.3.5
UNICAS, VTT

Delay

Delay

• Need to quantify the delay
• Do we need to ask to MSU to postpone the delivery date of D4 and D5?



Thank you for your attention

26PROMETH2O Kick-off Meeting
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