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1. GUM (Guide to the Expression of Uncertainty in 7. Educational

Measurement)
8. Monte Carlo method (MCM)
2. QMSys GUM Enterprise o
9. description
3. Qualisyst Ltd )
10. quantity
4. Enterprise
11. GUF
5. Professional
12. Covariance

6. Standard

<

[1] Handbook for calculation of measurement uncertainty in environmental laboratories (NORDTEST NT
TECHN REPORT 537).

[2] Uncertainty of measurement — part 3: Guide to the expression of uncertainty in measurement (ISO/IEC
Guide 98-3:2008)

[3] Measurement and uncertainty for metrological applications-Repeated measurements and nested experi-
ments (ISO/TS 21749).

[4] Uncertainty of measurement-part 4: Role of measurement uncertainty in conformity assessment (ISO/IEC
Guide 98-4:2012).

[5] Measurement uncertainty revisited: Alternative approaches to uncertainty (Eurolab Technical Report
1/2007).

[6] Quantifying uncertainty in analytical measurement, published by eurochem, third edition (QUAM 2012).
[7] The expression of uncertainty and confidence in measurement, Edition 4, October 2019 (UKAS M3003).

[8] EA guidelines on the expression of uncertainty in quantitative testing, rev 00, December 2003, European
Cooperation for Accreditation (EA-4/16).

[9] Evaluation of measurement data guide to the expression of uncertainty in measurement (JCGM 100:2008).

[10] Evaluation of measurement data- Supplement 2 to the “Guide to the expression of uncertainty in

measurement”- Extension to any number of output quantities (JCGM 102:2011).

[11] Evaluation of measurement data- An introduction to the “Guide to the expression of uncertainty in
measurement” and related documents (JCGM 104:2009).

[12] Introducing the concept of uncertainty of measurement in testing in association with the application of the
standard ISO/IEC 17025 (ILAC-G17).
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Evaluating of the
measurement
uncertainty in
laboratories

by presenting

an objective
example

Abstract

In order to evaluate the measurement uncertainty, laboratories should identify the
uncertainty contribution of various influencing factors on the measurand uncertainty and
regularly review the measured uncertainty. In this research, the results of calculating the
uncertainty of measuring the mass of a ball sample are presented using the QMSys GUM
enterprise software. In order to validate the obtained results from the software, the uncertainty
calculation was also done manually and compared with the results of the software. The results
show that the obtained uncertainty by the manual method and the software are the same. Also,
the results indicate that the contribution of the uncertainty of repeatability on the uncertainty
of the measurand is greater than the other factors; therefore, the optimization of the obtained
uncertainty is possible by increasing the number of repetitions of the test or training the
examiner to provide more accurate results.

Uncertainty, Influencing factors, Measurand,
GUM method, Mass.
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Evaluating of the measurement An overview of the importance Preparation of a High-Order Calibration and The role of the COMAR data-
uncertainty in laboratories by pre- and classification of Real-Time  nano-biocomposite film based on  Data Analysis in Chromatog- base for reference materials
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