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Sto je mjeriteljstvo...?

e Mjeriteljstvo | e
("metrology") gr¢

e« "Kada mozeS mjer
broj kama, onda z
izrazit. broj kam
- lord Kelvin (1824 - 1907).
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..., @ Obuhvagéa...

— sva mjerenja;
—na svim razinama nesigur nc
—na svim podrucjima znanost

Cilj mjeriteljstva je osigurati dobivanje

usporedivih, to¢nih i pouzdanih
mjernih rezultata

Mjeriteljstvo nekada ...

Kraljevskilakat -dul j i na podl aktice od
srednjaka vliadajuéeg faraona wu
Stranica piramide ne odstupa Vv
230,364 metra.
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.. a danas mjerimo ...

*O
HMD

Primjer USA - zdravstvo
*Godine 2001. procijenjeno | ¢
Sjedinjeni m Dr Z3@0vumalippada ySDed a z ¢

godinu, S t14% @GDP-aSj edi nj eni h Dr z
* Procjenjujesedajeod10% do15%t i h tr osSkoyv
S mjerenjem.

cAiWashingtibMeBosab L abor iavjestil )
su da se od 25 % do 30 % mjerenja povezanih sa

zdr av om provode iz nedi]j ¢
i it nja, sprecavanje i ¢
*TOo zn a bi s eustpdjetileojhd0 do a |
30 milijard



23.5.2011.

Primjer RH - energetika

2009. godine potrosSnja el

17,7 TWh;
*68% potrodSnje kucanstva,;
cerazred tocnosti brojila 2

e cijena (prosjec¢na) cca 0,5
* cca 120 milijuna kuna!!!

Procjena

Procijenjeno je da mjgrenje I postupci povezani s mjerenjem
Cine 1X%dbWodGDP-ai ndustrijskih
l zvj esSt
www.dzm.hr


http://www.dzm.hr/
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Stjecanje povjerenja

Dokazati / validirati da je:

* mjerna oprema kvalificirana i uspostavljena sljedivost do
nacionalnih standarda;

erade s validiranim mjerni m/:¢
e odreDena mjerna nesigurnost ;
* o0soblje educirano;

esve kemikalije koje se kori s
parametara moraju bit.i pozne
» sustav rada s uzorcima pod kontrolom;

e pravilno izrazavanje rezulte
+ validirani nabavljeni sw kao npr. MS-Excel;

euvazeni op¢i propisi za vag:e

filtriranje, vodljivost, pH, centrifugiranje, HPLC, TLC, GC,

Parafraza

a Bog neka nas c¢uva lukavih Kk
naravno i mjeriteljstvo,; bar e



Zamolba mijeritelja korisnicima

Postujte trud mjeritelja!!

Znanstveno, industrijsko i
ZAKONSKO mijeriteljstvo

e Zakonsko mjeriteljstvo dio |
zakonski nadzor.

e “Zakonsko mjeriteljstvo dio
djelatnosti koje su rezultat zahtjeva iz propisa, a odnose se
na mjerenja, mjerne jedinice, mjerila i mjerne metode koje
provode mjerodavna tijela.”

23.5.2011.



“Zakon o mjeriteljstvu”
NN 163/33

Clanak 16.

Zakonita mjerila u smislu odredaba ovoga Zakona su mjerila koja se

rabe za:

— mjerenja u prometu roba i usluga;

—zalStitu zdravlja ljudi i Zivotin]j
prirodnih resursa, zasStitu na rad

— provjeru zapakiranih proizvoda i boca kao mjernih spremnika;

— mjerenja propisana ovim Zakonom, drugim zakonima i propisima
donesenim za njihovu provedbu.

NN 100/03 i NN 123/03

Naredba o mjerilima nad kojima se
obavlja mjeriteljski nadzor

23.5.2011.



23.5.2011.

ZAKONSKO MJERITELJSTVO

U SVAKODW

g Tﬁ —
LI




23.5.2011.

ZAKONSKO MJERITELJSTVO
U SVAKODNEVNOM ZIVOTU

1

Zakonsko mjeriteljstvo u trgovini
(ukljuéujuéi pretpakovine)
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Medunarodni trgovinski centar
UNCTAD/WTDO

B ‘Kakvoca izvoza
Zakonsko mijeriteljstvo i
www.dzm.hr medunarodna trgovina

“Zakonsko mjeriteljstvo
meDunarodna trgowyd na”

Vlairology

10 zine zirolnel Ene rloms

Svjetski dan mjeriteljstva

20.5.1875.
“Dogovor o metru”

Prva proslava 2002.
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World Metrology Day 2009

Measurements in Commerce

Can you imagine a world without trade? Ever since time began,
man has traded: one vilage grew potatoes, another frut, trade
and exchange benefited bolh. Even then, trade raised Iing
standards and created wealh. AS every economist knows, trade
is essental o economic Stabilty and growtn, as wel as o e
alleviation of poverty. Its an essential component of lfs today,
just as it was milennia ago. We don't need to look back far -
just a Short few months — to See how the financial crisis has led
toa decrease of confidence in companies of all Sorts, resuting
in a fall In national revenue, and to a predicted downtum in
world rade of some 9% n 2009.

In this year, the sixin in the series of Worid Metrology Day | o-Ardre . Wlerd
celebrations, we join in marking the contribution metrology pays o
10 trade as:an engine of economic growth,

Looking at allthe histories of metrology, 'm struck by the clear message that metrology and
trade are inter-inked. The eariy trading nations — ike the Greeks n the Medtemanean — kept
copies of the standards of the countries with which they traded, and even the markets of
mediaeval times all had local standards of length, mass and volume. Kings and Queens,
Sultans and Emperors authorized national measures, and made declarations and laws about
national measurement standards, because they saw them as a vital part of the framework of
a stable society. Governments taxed trade, and “weights and measures” became part and
parcel of daily fe. Its no surprise, therefore, that many of today's National Metrology
Institutes (NMIs) saw their beginnings in National Weights and Measures Offices — many of
which survive today. Traders went to gaol for false measures. Throughout society, man
strove towards more precise measures and for a system of measurement which was ever-
improving and which met the needs of their national and intemational economies. Scientists'
efforts were hamessed to improve matters. Many were deeply involved in systems of units,
aiming for the most precise Measurements possible and, even over two hundred years ago,
there are records of comparisons of standards taking piace
regularly. Indesd, compansons of the English and the French
weights in the early 18th century were largely held
responsible for stmulating the emergence of the metric
system in France, over which there had been scienific
debate for nearly a century.

Explicit recognition of the importance of international trade
and measurement was stimuiated by the discussions which
took place througholt the London Great Exhibition of 1851
and the Paris World Exnibition of 1867. Here, engineers and
businessmen rubbed shouiders with each otfier and with the
Great and the Good of the time. Al showed their latest
inventions and innovations. The public swarmed o see them
and newspapers were full of the successes of science and
engineering. Our own Metre Convention resulted, and was
formally signed in Paris in 1875 by representatives of
compe ofthe 2000 Wora | SEVeNleen nations, on what we now celebrate as Worid
posar Metrology Day - the 20th May.

Metrology Underpinning Economic Development
www.worldmetrologyday.com

Trgovina i mjeriteljstvo

Gr € k i Helmesy- glasnik
bogova s Olimpa.

Rimski bog Merkur - Bog
trgovine i profita.

23.5.2011.

Metroloav

Measurements in Commerce

11
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Pocetak “prave” trgovine

Procvat wurebDenih
ranom starom Vvij &
Mezopotamije, Egipta, Levanta, ;
Anatolije i Mediterana.

Razvoj trgovine i
putova narocito |j
vrijeme Rimskog carstva.

Zakoni, mjeriteljstvo,.....

Dr Zavne wuprave p
trgovine pa zakonima

osiguravaju posSt
dobara, uocéavanij ,
kaznjavanje prev_
“pravicno” ubira

12



Sustav mjera

Sustavi mjera:

* proporcijama dijelova ljudskog
tijela

ezrni ma | ec€ ma.

Metricki sustav

Mezopotamije i Egipat

|

Francuske revolucije

Luis XVI Lavoisier

Luis XVI

1754 - 1793

23.5.2011.
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Dogovor o metru

Pariz, 20. svibnja 1875. god.,

diplomatska konferencija o
metru predstavnika 17d r Z av a

Dogovor o metru
(Convention du

“sa Zeljom da s

meDunarodno | ed

usavrSava metr.i
jedinica”

Trgovina i mjeriteljstvo

14
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Metrology

Measurements in Chemistry

Mjeriteljstvo u kemiji

Nobelova nagrada
1911. godine - Marie
Sklodowska Curie.

yChemical measurements
for our life, our future

T 5 c] World Metrology Day
B \$ G TRY 20 May 2011
g

e okt gty 00

Kemijske analize

Po svome broju nadmaSuju fizi
* Ispitivanje kvalitete hrane;
* Mjerenja u medicini;
eForenzi ¢na mjerenj a,;
» Anti-doping kontrole;
*Mjerenja u zasStiti okoli $a
* Ispitivanja proizvoda (npr. elektrokemijske analize —

vodljivost, pH, isl.) ....

15
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Mjeriteljstvo u kemiji

Problem:
ezadaca mjeriteljstva je 1 o0
usporediva i sljediva do du

Razvoj

Razvoj jedinstvene harmonizirane infrastrukture za sva
kemijska mjerenj a =zthpsaoianjem e s
CCQM (Consultative Committee for Amount of Substance)
eCvrsta pravila u dokazivan
CMC (Calibration and Measurement Capabilities) i
provedbe kIl j uK(Kel Compapsian)e d b
* Harmonizacija metoda i mjernih nesigurnosti.

16
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*>
HMD
Zdravstvo
2005. godine osnivanje
JCTLM
Joint Committee for Traceability in Laboratory Medicine
koji vodi
AMeDunarodni ured za utege i
AMeDunarodni savez za klinic¢ku

medicinu (IFCC)

AMeDunarodne organizacije za

(ILAC).

Razvoj kemijskog mjeriteljstva

» Razvoj strategija osiguranja sljedivosti;
* Procjenjivanje mjerne nesigurnosti;

* Razvoj referentnih materija
* Razvoj i validacija metoda

» Razvoj mjeriteljskih alata za mikrobiologiju i molekularnu
biologiju ..........
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HMD
Citat M. Kilhne
“Ukratko, pouzdana kemijska
gl obal ne izazove koji se od:
vode, odrZ2ivu energiju, zdr.
materijale i pouzdane | ijek:
kako bi na njih odgovaral a.
*O
HMD

Najava slijedecée konferencije

‘“Energetska efikasnost i o
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