Laboratorni méreni aerosolu a environmentalni aplikace
24. konference Zdravi a zivotni prostredi, 2. rijen 2019

Jifi Sperka

jsperkagcmi.cz

VA CZECH
< M METIELEIEY Cesky metrologicky institut

UL LES Oddéleni primarni nanometrologie a technické délky
Okruzni 31, Brno




Q1 Pojmy

Metr x Metro x Metronom x Meteor x Metrolog x Meteorolog




CZECH

v. I y, ,
(MI oo M&Feni délky

INSTITUTE

Nahore vpravo: Cesta do pravéku (Stegosaurus)

Vlievo: Do-It-Yourself Mr. Bean
\ 4




(1 Oddéleni primarni nanometrologie a technické délky

- Vyzkum, méreni a kalibrace v oboru délky.
- Makro- az nano- svét, vCetné aerosolovych castic.

- Numerické modelovani, vyvoj software a zpracovani experimentalnich dat.
- Poradenska a konzultacni ¢innost, spoluprace s pramyslovou, v.v. a akademickou sférou.

- Statni etalon délky a tvaru v oblasti nanometrologie.
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M Uvod do metrologie & doprava, zdravi, ZP
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M Uvod do metrologie

,

> Definovani mezinarodné uznavanych jednotek mereni.

> Realizace rtznych jednotek méreni pomoci védeckych
metod — rdzné obory.

> Retézce navaznosti: definice jednotek, primarni etalony,
referencni etalony, pracovni etalony, méreni (uzivatelé
meéridla). Zajisténi navaznosti — kalibrace. Porovnatelna
meéreni v prostoru a case.

> Védeckd, primyslova, legalni, fFundamentalni.

Reference & dalsi informace pro zdjemce viz cesky preklad dokumentu ,,Metrology in short”
(3rd edition, EURAMET e. V.) s nazvem Metrologie v kostce, volné dostupny na
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https://www.cmi.cz/sites/all/files/public/download/2400-ID-C_ZVE%C5%98EJN%C4%9ANO.pdf

ProcC metrologie?

> Prava hodnota mérené veliciny versus vysledek
meéreni. Presnost méreni.

> Opakovatelnost méreni.

> Nejistota méreni - kvantitativni mira kvality vysledku
meéreni.
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Reference & dalsi informace pro zajemce viz cesky preklad dokumentu ,,Metrology in short”
(3rd edition, EURAMET e. V.) s nazvem Metrologie v kostce, volné dostupny na
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https://www.cmi.cz/sites/all/files/public/download/2400-ID-C_ZVE%C5%98EJN%C4%9ANO.pdf

Mi Méreni ovzdudi
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Méreni -> data -> zpracovanidat -> wvysledky.
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M Méfeni ovzdusi a porovnatelnost

Nasledné zpracovani

pro ziskani vysledku,
napf. hmotnostni méreni,
mikroskopie, atd.

‘Vzorkovani & Primé ziskani
nasledna analyza. NG vysledku.




@M Co si (ne) zapamatovat

> Nemoznost néco (spolehlivé) zmérit
=> nemoznost to zlepsit. (Lord Kelvin)

> K méreni potrebujeme (spolehlivy) .
pristroj. ‘ n
> K pristroji potrebujeme (spolehlivého) o © ; @&

odbornika, ktery je schopny méreni *
provést, o pristroj se starat a vysledky :
interpretovat.

Vysledek méreni:
(- 19) castic ve staroceském sahu
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(El] Metodika pro kalibrace prumeéru kulovych castic pomoci AFM
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Single Particle Measurement Uncertainty

Easy task?
Var_ious_ methods _for | Optical microscopy, AFM mixture of 100 nm
estimation of particle size: 25 micrometre particles’  and 300 nm particles®

@ Optical microscopy.

* Electron microscopy.

@ Atomic force microscopy.
* Light scattering.

Typical uncertainty of polystyrene particle standards size
(spherical particles, available on market):
2 % for particles with micrometre diameter,
10 % for particle with 20 nm diameter.

" Courtesy of Vaclav Hortvik.
2 Courtesy of Marek Havlicek.
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Ringelmann scale:
Quantitative or Qualitative?
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Ringelmann number 0, 1, 2, 3, 4 and 5 are equivalent to an opacity of 0 %, 20 %, 40 %,
60 %, 80 % and 100 %. Equivalent to percent of black on white in Ringelmann chart
(image from reference [2]).

Uncertainty?
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How fire was obtained. Zdenék Burian
http://www.proistoria.org/lower-paleolithic-by-zdenek-burian.html
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“History of air pollution is almost a history of fuel”.
Peter Bromblecombe

- Roku 1302 kovari nespaluji
uhli v noci uhli kvuli zdravi sousedu.

- Zakaz spalovani uhli
v roce 1307 (kral Edward ).

- Velky smog 1952.

(hovori se 0 12 000 obétech, vydany regulacni
predpisy omezujici pouziti znecistujicich paliv).

Brimblecombe, Peter. Aftitudes and responses towards air pollution in medieval

England. Journal of the Air Pollution Controvl Association 26.10 (1976): 941-945. 11
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Fight the power: why climate activists
are suing Europe’s biggest coal plant
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Health risk assessment
of air pollution
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EUROPEAN AIR QUALITY - HOURLY ANALYSES - Copernicus Atmosphere Monitoring Service
http://www.regional.atmosphere.copernicus.eu

Thursday 24 January 2019 00UTC CAMS Analysis t-024 VT: Wednesday 23 January 2019 00UTC
Model: EMEP Height level: Surface Parameter: PM2.5 Aerosol [ pg/m3 ]
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Massive Open Online Course:
Monitoring Earth’s Atmospheric Composition

https:/lwww.atmospheremooc.org/course-overview

ysicist and BBC broadcaster Helen
Sity College London, five weeks.

-

Enrol at:

-k

www.futurelearn.com/courses/atmospReric-composition

#FLatmosphericcomposition
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