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EMPIR = European Metrology Programme for Innovation and Research
- dio EU programa za istrazivanje i inovacije Horizon 2020
- 2014 - 2020
- 600 M€ (300 M€ zemlje ¢lanice + 300 M€ Europska komisija)
- 2014 - 2018: 169 projekata
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Tipovi projekata

Industrija
Zdravlje
Okolis
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Ciljani programi

Zdravlje
 pouzdano, usporedivo i uCinkovito koristenje dijagnostike i terapije

* razvoj novih tehnika u zdravstvu, ogranicenje troskova, poticanje kompetitivnosti

Energija
 Uvodenje poboljsanja za stabilnost energetskog sustava

* Predvidanje promjena u ponudi i potraznji, smanjivanje ogranicenja pri trgovini i
uvodenje raznih vrsta energije u distribuciju

* Podrska transformaciji elektricne i plinske mreze u tzv. ,,pametne mreze”



Ciljani programi

Okolis
 robusna i stabilna mjerenja za pracenje klimatskih promjena

* inovativni sustavi i tehnologije za utvrdivanje utjecaja na okolis

Industrija
* razvoj novih instrumenata i metoda za stavljanje na trziste

e cilj: unapredenje kompetitivnosti europske industrije

Temeljno mjeriteljstvo

° hlicka ctiradnia NMI-a c<vericilicta i ictrazivackih inctitiiciia
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Ciljani programi

Standardizacija
e jstrazivanje kao podrska razvoju medunarodnih normi s ciljem:
 povecanja kompetitivnosti industrije

 omogucavanje i olakSavanje trgovine za nove proizvode, usluge i
tehnologije

* znanstvena potpora pri donosenju regulativa povezanih s klimatskim
promjenama, ocuvanjem okolisa i zdravlja ljudi i zastitom potrosaca
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Ciljani programi

Potencijal za istrazivanje (Research Potential)

 koherentan, uCinkovit, odrziv i integrirani razvoj europskog mjeriteljstva kroz poticanje
istrazivanja u slabije razvijenim NMI-ima

Diseminacija
e dalje koriStenje rezultata zavrsenih zajednickih istrazivackih projekata (JRPs)
e utjecajizvan mjeriteljske zajednice:

 doprinos normama i regulativnim procesima

* prijenos znanja ili tehnologije kao podrska inovacijama
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Potential Research Topic

Traceability in humidity

A. KEY DATA FOR THIS PRT
A.1. Targeted Programme

Targeted Programme: Research Potential

Classification the topic: RPOT

A.2. Details of submitter

Proces prijave

Name Organisation / Affiliation Country
Nemeof | Necisdets HODZIC IMBIH Bosnis snd
Submitter Herzegovina

A.3. Optional details of co-authors

Name Organisation / Affiliation Country
Co-author | Jovan BOJKOVSKI MIRS/ULFELMK Stovenia
Co-suthor | Domen HUDOKLIN MIRS/UL-FEAMK Stovenis
Co-author | Vito FERNICOLA INRIM italy
Co-suthor | Seds OGUZ AYTEKIN TUBITAK UME Turkey
Co-suthor | Stavics SIMIC DMOM Serbis
Co-author | Danijel SESTAN FS8 Crostia
Co-author | Davor ZVIZDIC Fs8 Crostia
Co-author

Note: Anyone named in this section must have given explicit permission to the submitter for their
name to be included in support of this submission. EURAMET may attempt to contact anyone named

here,
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B. TOPIC DESCRIPTION

B.1. Title
Traceability in humidity
B.2. Abstract

mlmmhmlwﬂmsmnhmbﬂwmm.ndlnhmlbenll
standards. This leads to ncross different locations and users.
antyoflnhmuﬂyc\dmollmnmw-‘wbnmdmdnenbhwnmmyhvd
Many |zborstores use two-pressure or si humidity genersators as s stsble source of humidity
and high-quality chilled-mirror dew-point (dp) as ftransfer andlor
precision thermometer in case of relative humidity tracesbilty. On the primary level, ncubinyulywl’y
assured by using a primary dew-point generator which directly feeds hygrometer under calibratios

B.3. Keywords

Humidity, tracesbility. dew-point tempersture. relstive humidity. uncertainty analysis. interlaboratory
comparison

B.4. Scientific and technological objectives
The objective of this PRT is to support the establishment of traceable measurements in humidity in less

experienced EURAMET member countries or regions in this field, assuming that such needs sre recognized
and meet the needs of local industry and other stakeholders.

The specific objectives sre

s Knowledge transfer, reslized in the form of joint of (including
analysis, development of guidelines taking into sccount participants’ specific equipment, survey of
participants’ cument and future needs, etc ) on sl levels of humidity snd moisture measurements
(refative humidity, and of humidity, primary resization) to enable
the development of research capacities.

* Interlaboratory comparison, which would serve as s fool to undempin and validste developed
and of parti

¢ To ensble lster sctive participation of less expenenced EURAMET member countries in future R&D
projects in the field of humidity and moisture messurements

C. BACKGROUND

C.1. Justification of need for the proposed objectives

Measurement and control of humidity is critical to many industrial processes and environmental snd
nmolopcol areas, as well. For example. the printing industry needs to control humidity tightly because
changes in humidity sfiect the handling properbies of paper in high speed presses. There are also many
industrial processes where low humidity could promote eledneal discharges, and where high humidity could
uuscundesndd\umullndphyswﬂda\o& most common humidity sensors, based on

dnft over time and therefore require reguiar calibration. The main
challenges for NMI have bnn 1o develop standards and to provide a fast. cost effective calibration service
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for the various instrument types, Different reslizstions have been introduced by vanous nstional lsborstories,
each resulting in & stand-alone complex generation system. In the field of hygrometry, 8 primery dew-point
standard can be realized according to several proven principles, such as single-pressure (1-P), two-pressure
{2-P) or divided flow. Recent trends in generstor design favour the single-pressure principle (with or without
recirculation) becsuse it promises theoretically lower uncertsinty and in principle avoids problems regarding
the lesk tightness. Recirculstion systems pose less demand to the saturator efficiency. In case of non
recirculation system, the efficiency of seturation, s key factor, is increasaed by preconditioning the inlet gas
entering the saturator, For preconditioning. @ pre-saturator or purifier is used to bring the dew point of the
inlet stream close to the saturator temperature

C.2. Current state-of-the-art

Most countries hold their own authoritative nationsl standard for dew point and humidity, which forms the
primary standard. iglly in small and ing countries in transiion period from one to
another economic system, national metrology systems need their own nafional standard for dew point and
humidity, which forms the primary measurement standard. Some of them have only secondsry devices or
transfer standard rs. Reference standards may be shared across s region. The reference
instruments of calibration facilities in @ country or 8 region have to be cslibrated sgainst the primary
standerd, and sre then used as references or "transfer stendards' to calibrate other instruments. Highest level
of calibration services should be provided by the NMis. but unti now some EURAMET member countries
still have not their primary measurement standard in humidity.

D. POTENTIAL IMPACT/ BENEFITS

D.1. Impact of this proposed research

To establish traceable measurement in humidity and moisture, on the level needed by each participating
country in EURAMET. It can provide important inputs for future aspects for research, innovation and
patenting in this field in EMPIR JRPs. Important point in this PRT is the collsborstion of less experienced
NMis/Dis with experienced NMIs/Dis They will assist the emerging institutes in estsblishing their metrology
capabilities in the field of humidity and will provide an appropriste internal knowledge transfer in humidity
traceability on primary level.

D.2. Impact at the European level

The traceabiity in humidity on the European level will be established through this PRT. EURAMET member
countries can participste in inte Wnummnmmnnmmwpwmssm
spp!ovdofClleAlEURAMETmsvbefswﬂbendudedlolhem h\lmi!ymdmolslue
measurement (it was part of the EUROMET iMERA projel in the

Research Ares”. simed st incressing impact of rnoui hwulmcn( in Europesn m«mioqy research and
development )
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EMPIR Call 2014 - Industry and Research Potential

, _ EURAMNME
Selected Research Topic number: SRT-i29 Puropean Assocition of Natioral
Version: 1.0

Title: Industrial temperature measurement: quantitative thermal
imaging

Abstract

Thermal imaging |s |he fashesl grwnng sector of the world temperature sensing malket and is becoming a
widely used and leanng in a large cross
section of industrial ﬁelds like i i process control
and material processing. It is predicted that the thermal |mnger market will continue growing: it already
represents 4bn € and increases at a yearly rate of about 10 %. It is the responslbcmy of the metrology
institutes to help set up adapted ion and il means and methods to
assist industrial using or thermal imagers over a wide temperature range.

Keywords
Tempet_’alure, @heppal imaging,_infrpred. surface ic industry, ive testing,

g to the Metrological C|

9! &)
Thermal imaging is a rapidly i for It has a huge potential
but this is currently limited by poor and i il i
sources. For example, currently in the low-temperature range thermal imagers suffer from large uncertainties
(in the order of 1 % to 2 %); and in the high temperature range 200 to 1800 °C, measurements suffer from a
number of uncertainties related to calibration to S units via secondary standards.

Thermal imaging in me low temperature region is the most used techmque in safety, nondestmchve testing,

building energy medical Even if

the temperature evolution in ume is usually sought, some appﬁcahons require absolute temperature
with a low For other industrial or medical apprcanons hlgh thermal and high

spatial uniformity are required to distinguish hidden defects or with

differences in the image in the order of 0.1°C. Moreover factors lnke the response time of the measuring

device, in case of fast ion, and the of the target material(s) will need to

be for in the of the inty budgets.

In many like ing and roll plating suffer from difficult temperature measurement,
as the emissivity varies largely dunng Ihe process. Especially for high reflecting metals, like Al or Cu, a
stable il due to changes of surface quality during the

process (roughness, oxidation). The result is that the process tuning is usually achieved by multiple tests
oriented to the empirical optimisation of the process results (and to large waste rates). The application of
thermal imaging systems would reduce the optimisation time significantly, if the thermal image represents the
surface true temperatures. The difficulties are quite similar in the glass and semiconductor industries in
which remote are and emissivity unknown.

Objectives

Proposers should address the objectives stated below, which are based on the PRT submissions.
Proposers may identify amendments to the objectives or choose to address a subset of them in order to
maximise the overall impact, or address budgetary or scientific / technical constraints, but the reasons for
this should be clearly stated in the proposal.

The JRP shall focus on the and isation of in
industrial applications.

EURAMET-MSU Phne: 4442000420065
Nationa Physical Laboratory
e meurznaﬂ

H; X
Midgiesex, TW11 LW, UK
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The specific objectives are

1. To measure traceable temperatures using thermal imagers at low temperatures (below
120 °C) in an industrial and medical settings and to develop common approach towards
standardisation and uncertainty analysis.

2. To develop validated techniques for quantitative thermal imaging using radiation
thermometry methods in the range 200 °C to 1800 °C applied to highly reflective surfaces.

3. To develop validated bi-chromatic or multispectral thermal imaging techniques for use in

industry.

4. To develop characterisation and calibration methods for use with high temperature thermal
imaging with CCD or CMOS type thermal imagers (above 800 °C).

5. To ensure that the outputs from the JRP are i i to and exploited

industry using thermal imagers. To facilitate the take up of the technology and measurement
infrastructure developed by the project, and to support the development of new, innovative
products and thereby enhance the competitiveness of EU industry.

Proposers shall give priority to work mat meets documented mdustnal needs and include measures to
support transfer into industry by and by ctive of i
stakeholders is expected in order to align the project with their needs — both through project steering boards
and participation in the research activities.

Proposers should establish the current state of the art, and explain how their proposed project goes beyond
this. In particular, proposers should outline the achievements of the EMRP JRPs INDO1 HiTeMS, and IND13
T3D and how their proposal will build on those.

EURAMET expects the average EU Contribution for the selected JRPs to be 1.5 M€, and has defined an
upper limit of 1.8 M€ for any project.

EURAMET also expects the EU Contribution to the extemal funded partners to not exceed 30 % of the total
EU Contribution to the project. Any deviation from this must be justified.

Any industrial partners that will receive significant benefit from the results of the proposed project are
expected to be unfunded partners.

Potential Impact

Proposals must and to the “end user” community,
describing how the project partners will engage with relevant communities during the project to facilitate
knowledge transfer and accelerate the uptake of project outputs. Evidence of support from the “end user”
community (e.g. letters of support) is also encouraged.

‘You should detail how your JRP results are going to:
« Address the SRT objectives and deliver solutions to the documented needs,
e Drive mnovanon in mdustnal production and facilitate new or significantly improved products through

top-level
e Improve the competitiveness of EU industry,
« Feed into the of urgent v through i bodies,
e Transfer to the sector.

‘You should detail other impacts of your proposed JRP as specified in the document “Guide 4: Writing Joint
Research Projects”

You should also detail how your approach to realising the objectives will further the aim of EMPIR to develop
a coherent approach at the European level m the ﬁeld of metrology and include the best available
contributions from across the the for:
« improvement of the efficiency of use of available resources to better meet metmloglcal needs and
to assure the traceability of national standards
o the metrology capacity of EURAMET Member States whose metrology programmes are at an early
stage of development to be increased
« organisations other than NMis and DIs to be involved in the work

Time-scale
The project should be of up to 3 years duration.

EMPIR Call 2014 - Industry and Research Potential
SRT-i20.docx -2-
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Annex | — JRP protocol
Version Date: 06 July 2015

14RPTO05 Eura-Thermal

Developing traceable capabilities in thermal metrology

Start date: 01 June 2015

Duration: 36 months

Coordinator
Jean-Remy Filtz
LNE
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EMPIR Grant Agreement 14RPT05 Eura-Thermal v1.0

GRANT AGREEMENT
FOR EUROPEAN METROLOGY PROGRAMME FOR INNOVATION AND
RESEARCH (EMPIR)'

NUMBER: 14RPT05 Eura-Thermal

This Agt (‘the Ag i) is b the following parties:

on the one part,
EURAMET e.V, Bundesallee 100, 38116 Braunschweig, Germany,
and

on the other part,

1. ‘the coordinator’:

Lal ional de métrologie et d'essais (LNE), official registration no. 313320244,
established in 1 rue Gaston Boissier, FR-75724 Paris Cedex 15, France, VAT no.
FR92313320244 as ‘National Metrology Institute’ (NMI).

and the following other beneficiaries, if they sign their ‘Accession Form® (see Annex 3 and
Article 56):

2. Cesky Metrologicky Institut Bmo (CMI), official registration no. 177016, established in
OkruZni 31, CZ-638 00 Bmo, Czech Republic, VAT no. CZ00177016 as ‘National Metrology
Institute’ (NMI).

3. Conservatoire national des arts et metiers (CNAM), official registration no. 197534712,
established in 292 rue Saint-Martin, FR-75141 Paris Cédex 03292, France, VAT no.
FR11197534712 as ‘Designated Institute’ (DI).

4. Sveuciliste U Zagrebu, Fakultet Strojarstva | Brodogradnje (FSB), official registration no.
80365931, established in Ivana Lucica 5, 10000, Zagreb, Croatia, VAT no. HR22910368449
as ‘Designated Institute’ (DI).

5. Institut za mjeritelistvo Bosne i Hercegovine (IMBiH), official registration no.
CF4201178930001, established in Augusta Brauna 2, BA-71000 Sarajevo, Bosnia and
Herzegovina, as ‘National Metrology Institute’ (NMI).

6. Magyar Kereskedelmi Engedelyezesi Hivatal (MKEH), established in Németvdlgyi Ut 37-
39, HU-1124 Budapest XII, Hungary, VAT no. HU15329657 as ‘National Metrology Institute’

? Decision no U of the I andofmecaum-ldlfbMayzOMomhepamupanmd

the Union in a for and (EMPIR) jointly undertaken by
several Member States (OJ L 169/27. 7 8.2014)

= DZM

EMPIR Grant Agreement 14RPT05 Eura-Thermal v1.0
(NMI).

7. Ministry of Economy (MoE), official registration no. 17862154, established in Kneza Milosa
20, RS-11000 Belgrade, Serbia, VAT no. RS108213421 as ‘National Metrology Institute’
(NMI).

8. National Standards Authority of Ireland (NSAI), established in 1 Swift Square, Northwood,
Santry, Dublin 9, Ireland, VAT no. IE9586652U as ‘National Metrology Institute’ (NMI).

9. Turkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK), official registration no. 278,
established in Ataturk Bulvari 221, TR-06100 Ankara, Turkey, VAT no. TR1750003600 as
‘National Metrology Institute’ (NMI).

10. Univerza v Ljubljani (UL), official registration no. 5085063, established in Kongresni trg
12, SI-1000 Ljubljana, Slovenia, VAT no. SI54162513 as ‘Designated Institute’ (DI).

11. Institut Za Nuklearme Nauke Vinca (VINCA), official registration no. 660-02-00249/93-02,
established in Mihajla Petrovica Alasa 12-14 , 11001, Belgrade, Serbia, VAT no.
PID101877940 .

Unless of i i to iary’ or iaries’ include the
coordinator.

The parties referred to above have agreed to enter into the Agreement under the terms and
conditions below.

By signing the Agreement or the Accession Form, the beneﬁaanes accept the grant and
agree to implement the action under their own resp ility and in with the
Agreement, with all the obligations and conditions it sets out.

The Agreement is composed of:

Terms and Conditions

Annex 1 Description of the action

Annex 2 Estimated budget for the action

Annex3  Accession Forms

Annex 4 Model for the financial statements

Annex 5 Model for the certificate on the financial statements
Annex 6 Model for the ceriificate on the methodology

Annex 7 Model for the technical reports

TERMS AND CONDITIONS
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Proces prijave — timeline

PRT—ovi: veljaca

SRT—ovi: lipanj

sastanak partnera: kraj lipnja/pocetak srpnja
protokol i budzet: kraj rujna/pocetak listopada
sastanak s recenzentima: pocCetak studenog
odobreni projekti: sijecanj

pocCetak projekta: 1. lipnja
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RH projekti = DM

Advanced Computed Tomography for dimensional and surface FSB-LPMD 2017
measurements in industry
RPOT A digital traceability chain for AC voltage and current FER-PEL 2017
RPOT Research capabilities for radiation protection dosimeters IRB-SSDL 2017
ENV Metrology for mobile detection of ionising radiation following a IRB-SSDL 2016
nuclear or radiological incident
RPOT Traceability routes for electrical power quality measurements FER-PEL 2015
RPOT Expansion of European research capabilities in humidity FSB-LPM 2015
measurement
RPOT Towards the propagation of ac quantum voltage standards FER-PEL 2014
RPOT Absorbed dose in water and air IRB-SSDL 2014

RPOT Developing traceable capabilities in thermal metrology FSB-LPM 2014
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Industrija
Temeljno mjeriteljstvo

Normativni

15
16
5

Potencijal za istrazivanje 9

Diseminacija

0.5

70%
60%
70%
100%
100%
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https://msu.euramet.org/calls.html

msu@npl.co.uk
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Hvala na pazniji!

Kristina.sariri@dzm.hr




