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Nartst intenzity dopravy zplisobuje, Ze témér polovina emisi pevnych
castic pochazi z mobilnich zdrojii
v Praze doprava vyprodukuje 10,8 Gg (mil. tun) castic rocné

— to je 14-15x vice 0,7-0,8 Gg/rok ze stacionarnich zdroji
(dle Praha — Zivotni prostiedi 2009)
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Zdroj data v grafu: Roéenka Zivotniho prostiedi, MZP CR, 2007; Centrdlni registr motorovych vozidel; Ministerstvo dopravy
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Typickeé velikostni spektrum castic
- vznetové motory
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Zachycovaci ucinnost dychaciho systemu
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A. Mayer, 12th ETH Conference on Combustion Generated Nanoparticles, Zurich, 2008
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Muir, R. et al., High-level symposium on nanotechnology safety, Praha, 30.11.2011
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B. Alfoldy et al., Aerosol Science 40 (2009) 652—663.
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Barbara Rothen-Rutishauer, as quoted by A. Mayer, 12th ETH Conference on Combustion Generated Nanoparticles
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Ekvivalentni z hlediska ,,PM2,5"
- ale ekvivalentni zdravotni riziko?

According to the current particulate matter measurement standards (total mass),
the following three are equivalent:

Tisic Castic sazi

(element. uhlik) Milion
nanocastic o organickych
Jedng , prdméru 200 nm nanocastic o
Lo organlg:kav ve vyfuk. plynech ~ primeru 20 nm
castice o prumeru ,
2000 nm (2 um) ' . :
x 1,000 x 1,000,000

Vojtisek: Nanocdstice emitované spalovacimi motory a jejich rizika — Uvodni setkani MEDETOX, UEM AV CR Praha, 19.12.2011



- Katedra ) OV
vozidel a motoru * l/ *
Fakulta strojni * *

Technicka univerzita v Liberci L *

~— AIR RESOURCES BOARD ASSOCIATION.
of California

Recent Research Findings:
Health Effects of Particulate Matter and Ozone Air Pollution, January 2004

Air Pollution Causes Premature Death
Attaining the California PM standards would annually prevent about 6,500

premature deaths, or 3% of all deaths. These premature deaths shorten lives by
an average of 14 years. This is roughly equivalent to the same number of deaths
(4,200 - 7,400) linked to second-hand smoke in the year 2000. In comparison,
motor vehicle crashes caused 3,200 deaths and homicides were responsible for
2,000 deaths (CARB 2002a, and CDHS 2000).

Mikroskopickeé pevné castice vznikajici spalovanim
jsou jedna z nejcasteéjsich pricin predcasného umrti.
V Kalifornii zabijeji vice lidi, nez dopravni nehody, a

priblizné stejne jako druhotny cigaretovy kour.
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“Fine particulate matter (PM2,5) is responsible for significant
negative impacts on human health. Further, there is as yet no
identifiable threshold below which PM2,5 would not pose a
risk. As such, this pollutant should not be regulated in the
same way as other air pollutants. The approach should aim at
a general reduction of concentrations in the urban
background to ensure that large sections of the population
benefit from improved air quality. However, to ensure a
minimum degree of health protection everywhere, that
approach should be combined with a limit value, which is to

be preceded in a first stage by a target value.”
(Smérnice 2008/50/EC, Uvodni Cast)
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k Obr. B1.2.3 Celkové a mérné emise ze stacionarnich zdroja, Praha, 1984-2009
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(Malé procento motorti ve spatném stavu = velky podil na celkovych emisich)
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Graph: Prof. Donald Stedman, University of Denver,
University lecture on vehicle emissions, 1995
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Euro 5.

Pohled do vyfukového

potrubi fomu neodpovida.
(Kdesi v CR. Foto: autor.)
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Nakladni automobil DAF (40 t) na prazském okruhu
e Primérna rychlost (30 s préimér) a emise NOx a PM na kg paliva (120 s préimér)
e Pfi jizdé ,cestovni rychlosti" se emise vyrazné nelisi od limitd Euro 5 i pfi stafi motoru 109%
deklarované minimalni zivotnosti (500 000 km).
e Pri snizeni primérné rychlosti NOx i PM na kg paliva i spotreba paliva vyrazné nar(staji!
(napt. pri 0.2 g PM/kg paliva, 50 kg/100 km: 0.1 g PM/km, 0.0025 g PM/t-km)
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Emisni modely se pouzivaji pro odhady soucasnych nebo budoucich emisi z
dopravy pri planovani staveb apod.
Jsou zalozené zpravidla na mérenich v laboratori pri ustalenych rychlostech,
coz nevyjadruje (a podhodnocuje) celkové emise...
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Emise za provozu
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e 1.14 million heavy trucks annually [1]
e 7.66 million private vehicles annually
 Frequent delays, during which trucks idle [2]
e On Buffalo side, trucks often use residential
streets as staging areas

Low-income
residential area
adjanced to U.S.

toll/customs

plaza

{’-
_ — winds ~

Fort Er Ontaio, nada i

Jamson S. Lwebuga-Mukasa, Journal of Asthma, Vol. 42, No. 5, 2005, pp.337-348.



Health issues near Peace

Bridge border crossing:
Very high levels of asthma and

respiratory ailments 471 _ "

/f"’:r 90 .'._:: ) W s . w
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immediate vicinity than in L o0 | 2 Z
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Jamson S. Lwebuga-Mukasa, Journal of Asthma, Vol. 42, No. 5, 2005, pp.337-348.




Koncentrace c¢astic je
treba snizovat
(dle 2008/50/EC)

gl V HK jsou koncentrace

castic prilis vysoké

a je tfeba je snizit
(dle 2008/50/EC)




Vroce 2008 byla na stanici €. 1503 Hradec Kralove — Brnénska naméfena nejvyssi
24-hodinova imisni koncentrace PM,; 111,4 ug/m® (12.2.), 98% Kv = 65,2 pg/m’. Hodnota
36. nejvy3si naméfené 24-hodinové koncentrace (imisni limit pfipousti prekro€eni hodnoty
50 ug/m” 35x za rok) vroce 2008 byla 42,6 pgfm"’ (26.10.). Vroce 2008 byl pfekrocen
stanoveny 24-hodinovy imisni limit 22x, hodnota 24-hodinového imisniho limitu zvySena o
mez tolerance byla pfekroena 22x. Primérna ro¢ni hodnota koncentrace PM,, byla
stanovena 26,2 ug/m®.

... V roce 2007 to bylo 25,6 ug/m3,
2009 - 28,0 ug/m3, 2010 - 29,5 ug/m3

(pramérna ro éni koncentrace PM10, data CHMU)

Neni bezpe €éna koncentrace pro jemné ¢astice (PM2.5) (2008/50/EC)

Koncentrace ¢€astic neklesaji ajet feba je snizovat
(2008/50/EC annex XIV: vzdy jsou-li koncentrace PM2.5 vétsi nez 8.5 ug/ma3,
rocni prumery: 2006 — 14, 2007 — 17, 2008 - 18, 2009 — 16, 2010 — 19 ug/m3)

S pokra €ujicim nar astem tranzitni i m istni silni éni dopravy budou v HK
koncentrace ¢astic pradv épodobn é pfiliS vysoké a pro spin éni 2008/50/EC
je bude t feba je snizit
(2008/50/EC annex XIV: PM2.5 max. 20 ug/m3 do 2015, max. 18 ug/m3 do
2020 — dle méfeni v jinych méstech PM2.5 jsou blizké PM10)

(Smérnice Evropského parlamentu 2008/50/EC v Rozptylové studii zminéna neni.)




Cile projektu MEDETOX:
Vyu zitl inovativh ich metod pro
stanovov ani toxicity vyfukovych plyn uv
podm inkach m eéstsk eho provozu.




Vzorkov ani pro toxikologick é studie:
Vzorkov ani na filtry s n aslednou extrakc i
VS.

Prima expozice biologick ého materialu




vozidel a motort

Fakulta strojni for tOXiCOIOQ ical assays

Technicka univerzita v Liberci

,:?Katem High-volume sampling of PM

A
e

High-volume samplers

(Digitel, normally used
for ambient air quality
measurements, here
adapted for use with
diluted diesel exhaust)
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Technicka univerzita v Liberci

L

High-volume Digitel samplers vs. conventional
gravimetric measurements:

Conventional | High-vol sampler
Sampling rates [I/min] 30-50 500-1000
Filter diameter [mm] 47 150
Mass of PM deposited [ug] 50 - 500 3 000 — 20 000
Filter diameter [mm] 47 150
Filter active area [cm?] 11-13
Sampled volume [m?3] ~ 0.1-0.5

For toxicological assays and advanced
chemical characterization, large quantities
of PM are needed — about two orders of
magnitude more than for gravimetric
measurement... usually, full-flow dilution

tunnel / CVS system is used.
Results of these studies have been presented:
_Vojtisek et al., Ovzdusi 2011
Skrdlikova et al., Ovzdusi 2011
Topinka et al., ETH Conference on Combustion
Generated Nanoparticles, 2011

4I_I_LI—I_I_I_IW
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Smery usili - vzorkovani:

Charakterizace realného provozu v méstskych aglomeracich, jeho
replikace v laboratori, vzorkovani vysokoobjemovymi vzorkovaci

- Vyvoj a vyuziti prenosnych meéricich zarizeni pro méreni nanocastic a plynnych latek

- Sledovani emisi ¢astic vznétovych i zazehovych motorl, véetné nesilni¢nich vozidel

- Studie improvizovanych redicich zafizeni (plnoprdtocny tunel)

- Vyvoj a vyuziti rediciho zarizeni pro primé napojeni vysokoobjemového vzorkovaCe na
vyfukovy systém motoru

Konstrukce prenosného vysokoobjemového vzorkovace, meéreni
prenosnym vzorkovacem za realného provozu

- Vyvoj prenosného proporcionalniho vzorkovace
- Vyvoj prenosného vysokoobjemového vzorkovace

Uvaha primé expozice jako alternativy ke vzorkovani

Pripadové studie — prazsky region
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Fakulta strojni

wn W Katedra _Alternate method:
o Improvised full-flow dilution tunnel

Laboratory main exhaust duct
used as an improvised full-flow
dilution tunnel

Sampling
ports for
high-volume
samplers for
toxicological
assays

Sampling ports for
particulate sizing (EEPS)
and for gravimetric

measurement

v
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