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Introduction

Need for being certified to ISO 9001 or equivalent quality standard?
Difference: OEM — academic organization

Independent confirmation obtained from
third party,
national or
international certification bodies

Accreditation
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Introduction

What is basically required?
* Quality policy
* Quality manual

You will have to:

* Create and maintain documented processes
e Establish organizational positions accordingly.
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2. Requirements

o Co-funded by the
Accreditation Erasmus+ Progrdmme
of the European Union




Requirements

Quality manual:

1. Control of documents
2. Control of records, including test results, calibration, etc.

3. Internal audits, including risk analysis, calibration certification, etc.

4. Control of nonconforming product/service, including customer contract,
feedback, etc.
5. Corrective action

6. Preventive action, including training.
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Requirements

Cell-to-cell correlation:
- atmospheric conditions

- variations in fuel, lubrication oil, cooling fluid temperature

- ventilation air louvres

- data correction factors: drive control system, dynamometers, data acquisition system
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- Round robin Experiment Py e
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Management Roles

Facility staff and management charged with building, maintaining, and
developing the installed plant, its support services, and the building fabric.

The internal user group charged with designing and conducting tests, collecting
data, and disseminating information.

A quality group charged with ISO 9001 certification, if applicable, internal
audit, and management of instrument calibration system.
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Allocation of Tasks

. Executive management
Quality rogram control
control & Pros

audit

Building
: Test-piece .
m | p.
rigging
collection creation
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3. Measurement Traceability
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Measurement Traceability

* Standards: a'
— |ISO EN 17025 https://www.beuth.de
_ ISO 17025
— |LAC P10 https://ilac.org/ tssemony
. ILAC — International Laboratory Accreditation Cooperation
. ILAC P10 - ILAC Policy on the Traceability of Measurement

Results
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Measurement Traceability

Measurement traceability: Why is that so important?
— To ensure that comparable measurement results are achieved in all parts of the world.
— For testing centres that selling measurement results = This is a core competence!

ISO EN 17025 § 5.6.1
All equipment used for tests and/or calibrations, including equipment for subsidiary
measurements (e.qg. for environmental conditions) having a significant effect on the
accuracy or validity of the result of the test, calibration or sampling shall be calibrated

before being put into service.
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Measurement Traceability

@ S \;b The seven
MEASUREMENT TRACEABILITY PYRAMID / Sl base units

N\
- S| Units \

- National Metrology Institutes

Primary Laboratory

E.g.: RTD sensor for

PFisobudgets
temperature measurements
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Measurement Traceability

I . output dilution air
dilution air

\\\\\/ SlCEER

.
»

bag sample system

exhaust

gas

CVS analysis

Example: Chassis Dynamometer
= The main objective is to measure the mass emissions M in g/km.
= Many individual measurement values influences the result.

= Each of these measured values must be traceable to an Sl base unit via a national
standard.

= We must calibrate each sensor to guarantee this.
2 The calibration devices must also be calibrated!
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Measurement Traceability

I . output dilution air
dilution air

N\ / / /

\\}diluted ekhaust gas _ F‘Tj L @

CVS analysis
roller | |
bag sample system

Some measurement values with influence on the result (pollutant given in g/km)
- Specific volume (given in m3)

- Pollutant concentration (given in ppm)

- Atmospheric pressure (given in kPa)

- Ambient temperature (given in K)

- Specific humidity H (given in g/kg) - Is a calculated value, based on
addition
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Measurement Traceability

Example: Specific humidity H - calculation according to EU Regulation 2017/1151

R, Relative humidity of the ambient in %
— 6,211 - R, - PQ_ Py Atmospheric pressure in kPa
Pg—P4-R, 1072 : :
B d  "a P, Saturation vapour pressure in kPa

Measurement device for P,, R, and Pg: Vaisala PTU303

Pq = f@ T Ambient temperature in K
N £ o 0-0 T has (via H) a direct impact on the final result (mass
must be 0-0 . .
TN emissions in g/km).
traceabletoansSl @ @ g/km)
base unit 0o o @
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Measurement Traceability

Example: Absolute humidity H — Impact of ambient temperature Acquired at each exhaust
gas measurement.

Periodically
calibration with
working standards is
neseaccary.
_\
o\

ﬂ

Sensor Vaisala PTU303
Probe for T
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Measurement Traceability

Example: Absolute humidity H — Impact of ambient temperature

Also working
standards must be
verified from an
external laboratory.

Our working standards:
- Gauge: Druck MCX I
- Pt100 Resistance temperature detector (RTD)

S
4 \
/
4 N\
AL i

-

18884555‘

D
0604

09-2018

18870543

1D
0604
09-2018

\ Pt . }
|

Used to calibrate the temperature probe once a year
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Measurement Traceability

Pt100 Calibration Certificate:

Requirements to the external

laboratory (according to ILAC P10):

Calibrations can be done by

- aNMI

- alSO EN 17025 accredited
laboratory

A calibration certificate documents the
results and the traceability to a Sl base
unit.

(2) Unique ID to assign certificate and
device.

Trescal

Calibration laboratory for electrical quantities, frequency, temperature and pressure.

Kalibrierlaboratorium fiir Elektrizitiit, Frequenz, Temperatur und Druck. W g =

akkreditiert durch / accredited by
AKKREDITIERTUNG AUSTRIA
Kalibrierschein nach ISO/IEC 17025
Calibration Certificate according to ISO/JEC 17025
Gegenstand I'emperaturfithier PT100
Object

Hersteller -

Manufacturer

Typ Widerstandstemperaturfiihler
Type

Prifmittelnummer  Prizisions Winkelplatinsensor |
Asset number

Herstellernummer
Serial number
Auftraggeber FH Joanneum Gesellschaft m.b.H.

Costumer Alte Poststrafie 149,
A-8020 Graz

\

guerung
it 7 9 A,

e O My 18BT0543
.-;_‘f;.. 0604 'v:!. .
e ID
Kalibrierzeichen 0604
Calibration mark 09-2018

Dieser Kalibrierschein dokumentiert die
Ruckfithrbarkeit auf nationale Normale zur
Darstellung der physikalischen Einheiten in
(Jbereinstimmung mit dem Internationalen
Einheitensystem (SI).

Akkreditierung Austria ist Unterzeichner
der multilateralen Ubereinkommen der
European Co-operation for Accreditation
(EA) und der Intemnational Laboratory
Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der
Kalibrierscheine.

This calibration certificate documents the
traceability to national standards, which
realize the physical units of measurements

manandime te tha lntammatinnal ciinbase 8

J

|

Abstract from the calibration certificate (cover sheet).
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Measurement Traceability

Pt100 Calibration Certificate:
Documentation of the Results with deviation.

Important: The uncertainty
of measurement must be

MESSERGEBNISSE: -
Results: specified!
Referenz- am Prifling Messun-
messwert angezeigter sicherheit
reference Messwert  Abweichung measurement
- measured value. measured value  deviation uncertainty
-0,02°C 0,06 °C 0,08 °C +Q1I7%¢ =
200,01 °C 200,00 °C -0,01°C +0,23°C
100,06 °C 100,28 °C 0,22 °C + 0,24 °C
-0,01 °C 0,12°C 0,13°C + 0,17 °C
-30,08 °C -30,12 °C -0,04 °C +0,18°C
0,00°C 0,10°C 0,10°C £0,17%

* Eingangsprilfung vor Kalibrierung
** Kontrolle der Stabilit4t nach Kalibrierung

* Measurement before start calibration
** Check stability after calibration

Eine positive Abweichung bedeutet, dass der Pridfling mehr anzeigt, als der tatsiichliche Referenzwert.
A positive deviation indicates that the unit under test appear more than the actual reference measured value.

r—% Co-funded by the
o= Accreditation Erasimies P e
of the European Union




Measurement Traceability

Pt100 Calibration Certificate: A traceability chart documents the
laboratory standards from the external

[_é_] oose  laboratory (Trescal). Trescal

KALIBRIEHSTELLE S ——
— TRACEABILITY CHART TRESCAL - TEMPERATURE LABORATORY
I Bundesamt fir Eich- und Vermessungswesen
Physikalisch Technischer Priifdienst
— 1 Natonal Stanceros lor Temperature
— IT5-90 Fuma Point Cell 17550 Finoa-Point Call ITS-80 Fined Pom Coll <
Triple Point of Water Mercury Caeum
ITSG0 Fixna-Point Coll (TS890 Fixed-Point Coll TS 00 Fiepd-Point Cell
Ingism Tin NG
Milkolvin. Thesrmometer Ouartz- Shauh SPRTs Standard rosiston
Anton Paar MKT 50 100 Otwn
Dugtat Muttimeter Digital Thermomotor Outalogger Thotmomedons ‘
heahloy Gro Ellnty PRT ot 1C
Diry Block Calitrrabor Dry Block Calibrator Kaye IRTD 400 Fluke 4180 Sories Pracision
Ametek Joka Infrared Calbeatons
Primary Crteing U 5 Coiing Uy 50 ~ ey —
Hart Scienific Fluke Julabo Lauda
Laboratory

[ Liguid Narogen Companson I
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for Accreditation

OAA

Organismo
Argentino de
Acreditacion

CGCRE

Coordenacao
Geral de
Acreditacao,
General
Coordination

Measurement Traceability

Economy

ARGENTINA

BRAZIL

Original Signing Date

Calibration: ISO/IEC 17025 11 Aug 2005
Testing: ISO/IEC 17025 11 Aug 2005
Medical Testing: ISO 15189 11 Aug 2005
Inspection: ISO/IEC 17020 26 Oct 2013

Calibration: ISO/IEC 17025 02 Nov 2000
Testing: ISO/IEC 17025 02 Nov 2000
Medical Testing: ISO 15189 02 Nov 2000
Inspection: ISO/IEC 17020 27 Feb 2013

Accreditation

Website &
Accredited
Facilities

Website

Website
Accredited
Facilities
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Measurement Traceability

Economy

ema MEXICO

entidad
mexicana de
acreditacion
a.c.

AUSTRIA

Original Signing Date

Calibration: ISO/IEC 17025 17 Nov 2005
Testing: ISO/IEC 17025 17 Nov 2005
Medical Testing: ISO 15189 17 Nov 2005
Inspection: ISO/IEC 17020 24 Oct 2012

Calibration: ISO/IEC 17025 22 Sep 2002
Testing: ISO/IEC 17025 22 Sep 2002
Medical Testing: ISO 15189 22 Sep 2002
Inspection: ISO/IEC 17020 24 Oct 2012

Accreditation

Website &
Accredited
Facilities

Website

Website
Accredited
Facilities
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4. University Test Facilities
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University Test Facilities

Formal facility safety briefing and NDA

Typical: Too risk averse

Frequent changing student body
Organizational fracture between laboratory user and facility maintenance group

Students should be prepared for industrial test work!
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