
InterpretationParticipants’ performance
Score zêtaScore z

Acceptable result.AcceptableAcceptable
No significant bias compared with other participants.
Bias in relation to the reference value and/or possible 
underestimation of uncertainty.

UnacceptableAcceptable

Bias in relation to other participants.
No bias in relation to the reference value or bias 
covered by the participant's uncertainty.

AcceptableUnacceptable

Significant bias.UnacceptableUnacceptable

Score En
Reference values (°C)Robust mean and standard deviation (°C)Values 

number
Mesurand

U(xref) à k=2xrefU(x*) à k=2S*x*

-0,30,2236,940,0630,12536,87125Ѳm1

-0,80,1637,180,0780,15537,03325Ѳm2

-0,10,1936,880,0950,19036,85725Ѳm3

-0,50,1236,960,0900,18136,88225Ѳm4

-0,50,1237,140,0540,10737,06824Ѳm5

-0,30,3536,190,180,3736,0926Ѳm6

0,20,3636,010,140,2936,0925Ѳm7

-0,20,3536,720,140,2836,6425Ѳm8

0,60,5236,100,230,4736,4326Ѳm9

-0,10,2236,680,0560,11536,66726Ѳair

 In 2024, the CT2M (Centre Technologique Méditerranéen de Métrologie), in partnership with the Côte d'Or departmental laboratory, organized an 
inter-laboratory comparison on the characterization of a thermostatic chamber. There were 26 participants from France and abroad. The comparison 
was based on the characterization at 37°C of a thermostatic chamber located in the Côte d'Or departmental laboratory in Dijon (France). The 
recommended characterization method to be used by participants is the one described in FD X15-140. Each participant carried out the 
characterization of the incubator using their own resources (temperature probes, data acquisition unit, etc.)
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1- PT ITEM AND CHARACTERISATION METHOD
 PT item: Refrigerated incubator "FIRLABO Bioconcept BCR240" with

an internal volume of 240L.
 Recommended characterization method: FD X15-140 or any other

method provided that the results requested can be supplied.
 Results provided by participants:

• the average temperatures at each of the 9 points in the
volume (at the center and at each of the corners of the
workspace) and their associated uncertainties,

• the average temperature of the air in the workspace and its
associated uncertainty.

2- PARTICIPANTS’ RESULTS

For each of the 9 points and the mean temperature, a frequency plots
and a graph have been drawn:
 The distribution of results is symmetrical and follows a normal

distribution
 Results are presented below for the point 6 :

3- ASSIGNED VALUES AND PERFORMANCE EVALUATION

Two different performance scores:
 Score z: comparison with robust mean x* and interpretation using the

PT standard deviation S*.
 Score zêta: comparison with reference value xref and interpretation

taking account uncertainties.𝑧 = 𝑥௟௔௕ − 𝑥∗𝑆∗ 𝜁 = 𝑥௟௔௕ − 𝑥௥௘௙𝑢௟௔௕ଶ + 𝑢௫ೝ೐೑ଶ

Two assigned values:
 Robust mean x* determined from the participants’ results (ISO 13528 -

Algorithm A) after removing outliers.
 Reference value xref : weighted average of results traceable to the SI, i.e.

the results of ISO 17025 accredited participants (weighting based on the
uncertainties of the individual results).
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