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A man with one thermometer knows what
temperature it is; A man with three
thermometers is never quite sure.
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PTB We love comparisons

= Key Comparisons: Transmitting Correct Measures All Around

the World _ _
Blind comparisons
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Number of Calibration and Measurement Capabilities (CMC)

. Ay EM L M FR oM Rl T TF )

Physikalisch-Technische Bundesanstalt @ Braunschweig and Berlin
2021-10-14 3

Mumber of CMCs

“Make use of the metre”
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PTB The new International System of Units (SI)

Usage des Nouvelles Mesures.

EZPIB

Physikalisch-Technische Bundesanstalt
Nationales Metrologieinstitut

Das neue Internationale
Einheitensystem (SI)

Historical international prototype of the metre,

Tiabrodoe Soalp

L LoTitee (e e Pinte) | 4.TAve (o 4o Toise ) made of an alloy of platinum and iridium, that was
2 le Gramme (e & Livee) | 5. e Franc(Zuwe ame LaveeTonrnois)
e om el N e the standard from 1889 to 1960

Woodcut dated 1800 illustrating the new

decimal units which became the legal norm
across all France on 4 November 1800 November 2018

Physikalisch-Technische Bundesanstalt @ Braunschweig and Berlin National Metrology Institute
2021-10-14 4 Workshop on VOCs




@PTB The new Kelvin — combining different methods

= Acoustic thermometry

= DCGT(dielectric-constant gas

thermometer)

= JNT(Johnson Noise 4

Thermometry) measurements i

= Doppler thermometry
4 b e

AT, NIST DCGT, PTB

The Boltzmann constant kB in a revised Sl is 1.380649 x 1023 ] K1,
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A man with one thermometer knows what
temperature it is; A man with three
thermometers is never quite sure.
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@PTB How confident we are?

PDF: Relationship between
the outcome of an event and
its frequency of occurrence.

Mean, Median, Mode

Confidence statement:
level of confidence 95%,
coverage factor k=2,

20

Normal distribution is most
+« commonly used for evaluating

Type A data:
Data from experimental testing, such
as repeatability, reproducibility, and

The normal Probability Distribution Function (PDF)

A. Coskun and W P. Oosterhuis Stab”'ty teStmg
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B2P1B Nature of uncertainty

* The uncertainty of the result of a measurement reflects the
lack of exact knowledge of the value of the measurand

» Uncertainty arising from
« Random effects (Type A)

« Imperfect correction of the result for systematic
effects(Type B)

= <Uncertainty> is not <error>!
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BEPIB The “vim«

= JCGM 200:2012

= International \Vocabulary of Metrology — Basic
and general concepts and associated terms
(\VIM)

= This is important because it define the terms
that pretty much unique to metrology and they
mean exactly

2.28

Type A evaluation of measurement
uncertainty

Type A evaluation

evaluation of a component of measurement uncer-
tainty by a statistical analysis of measured quantity
values obtained under defined measurement condi-
tions

JCGM 2002012

International vocabulary of
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ncepts and a i
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EEP1B The “Gum*

= JCGM 100:2008

= Evaluation of measurement data —
Guide to the expression of uncertainty
IN measurement

v’ Evaluating standard uncertainty

v Determining combined standard
uncertainty

v Determining expanded uncertainty
v Reporting uncertainty

nnnnnnnnnnnnnnnnnnnnnnnnnn

Evaluation of Measurement

data — gy
unumimt,‘,’, the expression

musuumem
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‘a'PTB Free resources from the BIPM website

Bureau
International des

T Poids et
{ Mesures

Guides in Metrology Joint Committee for Guides

Published by the JCGM in Metrology (JCGM)

“Maintaining and promoting the
Guide to the Expression of Uncertainty
in Measurement and the International

GUM: Guide to the Expression of Uncertainty in Measurement

| JCGM 100:2008(E) - in English
Evaluation of measurement data

I JCGM 100:2008(F) - in French
Evaluation des données de mesure

| Jcem 101:2008

Supplement 1 - Prepagation of distributions using

a Monte Carlo method

| Jcem 104:2009

An introduction to the "GUM" and related

documents

| Jcem Gum-6:2020
Guide to the expression of uncertainty in

measurement — Part 6: Developing and using

measurement models

| Jcem 102:2011
Supplement 2 - Extension to any number of
output quantities

| Jcem 1062012
Evaluation of measurement data - The role of
measurement uncertainty in conformity
assessment

www.bipm.org/en/co
mmittees/jc/jcgm

Vocabulary of Metrology”

Chair

| or MyT. Milton

Director of the BIPM
Bureau international des poids et mesures
France

Members

I Bureau international des poids et mesures
= BIPM

I International Federation of Clinical Chemistry and
Laboratory Medicine
+ IFCC

I International Organization for Standardization
<150

I International Union of Pure and Applied Chemistry
= IUPAC

Executive Secretary

| Mr R sitton

Bureau international des poids et mesures
France

| International Electrotechnical Commission
» IEC

| International Laboratory Accreditation
Cooperation
+ ILAC

| International Organization of Legal Metrology
< 0IML

| International Union of Pure and Applied Physics
= IUPAP
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@PTB Who requires Iit?

= Accreditation bodies

= JCGM 100:2008

= |SO/ICE 17025: 2017 standard
= [LAC P14
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