Znecistenie ovzdusia
ultrajemnymi ¢asticami z
vykurovania,
opatrenia na zlepsenie
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Dopady na zdravie na Slovensku

» Znecistenie ovzdusia sposobuje vyznamnu chorobnost a
kazdorocne priblizne 5 000-7 500 predcasnych umrti na
Slovensku, t.j. 9-14 % zo vSetkych umrti.

» Znecistenie ovzdusia stoji Slovensko kazdorocne 5 000-7 500
milionov USD, t.j. 3-4,5 % HDP, ¢im je velkou ekonomickou
zatazou pre krajinu a jej obyvatelov.

* Znecistenie ovzdusia je jednym z hlavnych zdravotnych rizikovych
faktorov pre slovensku populaciu.

* Limitné hodnoty EU pre kvalitu ovzdusia nechrdnia verejné
zdravie.
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Tuhé castice v ovzdusi

Priemer v mikrometroch Jednotky

Tuhé castice (PM,,) <10 ug/ms3
Hrubsie castice (PM, . ,,) 2,5-10 ug/ms3
Jemné castice (PM, ;) <2,5 ug/m3
Ultrajemné ¢astice(PM,, ,) <0,1 pocet/cm3

Nanocastice (PM, ,,) <0,02 pocet/cm3

Hrubsie/jemné Castice prevazuju hmotnostou castic.

Ultrajemné/nanocastice prevazuju poctom castic.
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Distribucia tuhych castic podla velkosti

.~ lokalne znecistenie zo
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Ultrajemné castice
Vznikaju pri lokalnom spalovani.

Maju vysoky obsah toxickych sadzi. Ich obrovsky povrch
je pokryty PAU a tazkymi kovmi.

Hromadia sa v najjemnejsich castiach pluc a prechadzaju
do krvi.

Su nebezpecénym toxickym kokteilom. Ich velkost im
umoznuje preniknut do najcitlivejsich ¢asti ludského
organizmul.
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Prijem ultrajemnych castic z ovzdusia

OLFACTORY NERVE
Inhaled particles travel through
this nerve into the brain, bypassing
the lungs

BLOODSTREAM

Chemicals triggered by lung
inflammation enter the bloodstream,
where they travel to the brain and
elsewhere in the body

LUNGS
Particles enter the lungs,
causing inflammation
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Rovnaky vplyv ako fajcenie tabaku

Respiratory disease mortality
Respiratory disease morbidity
Lung cancer
Pneumonia

Airway inflammation
Decreased lung function
Decreased lung growth

Insulin resistance
Type 2 diabetes
Type 1 diabetes
Bone metabolism

High blood pressure
Endothelial dysfunction
Increased blood coagulation
Systemic inflammation
Deep venous thrombosis

Stroke

Neurological development
Mental health
Neurodegenerative diseases

Cardiovascular disease mortality
Cardiovascular disease morbidity
Myocardial infarction

Arrhythmia

Congestive heart failure

Changes in heart rate variability
ST-segment depression

Skin ageing

Premature birth

Decreased birthweight
Decreased fetal growth
Intrauterine growth retardation
Decreased sperm quality
Pre-eclampsia
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Merania ultrajemnych castic v ovzdusi

Pouzivame P-Trak (interval velkosti ¢astic 20-1 000 nm), aby
sme sa vyhli najmensim Casticiam a zaratali sadze.

P-Track od TSI je velmi stabilny pri 0-45°C a vlhkosti 20-90 %,
lahko sa ovlada a da sa prendasat ako ru¢na batozina.

Je lacny: 7 000 € + 1 500 € rocne (kalibracia a pod.).

merania su zaloZzené na sekundovom merani (60 merani za
minutu)

v grafoch - mindtové priemery - mensi
objem dat, znizenie extrémov z
kolisavych zdrojov znecistenia




Pocet ¢astic / cm3

Prirodné pozadie -
Cisté ovzdusie

Hrustin '\

Penzion Prislop ,,,

* Orava, Penzidn Prislop a okolie Kiibfrcka hol
* velmi stabilné koncentracie, &

neovplyvnené zdrojmi

znedistenia Oravsky

Podzamok
P mEm 2
5000
4500 Lokalita PocCet merani | Priemer
4000
Les, vychod masivu

3500 vyeh 780 1180
3000 Kubinskej hole
2500 .7 , ’ .
00 Penzion Prislop, vnutri 780 590

1500
1000
500

— les - vychod masivu Kubinskej hole, 27.02.2023, 9:28 — 9:40
— Penziodn Prislop — vnutorné prostredie, 25.02.2023, 22:48 — 23:00




Pocet ¢astic / cm3

Vplyv bodového
zdroja znecistenia

e cestou z lesného miesta
merania smerom k penzionu
koncentracia zasadne rastla

* v penzione kurili drevom aj
uhlim, severovychodny vietor
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Pocet ¢astic / cm3

Prirodné pozadie v 03/2020 — Strbské Pleso

3000 —vrch lyz. svahu (9:09-9:16) — pri Chate pod Soliskom
2500 — pod lyz. svahom (16:18-16:25)
2000 jazero (17:05-17:12)

500 velmi stabilné koncentracie
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Znecistenie vonkajsieho ovzdusia
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Jelsava, 23.-24.2.2023
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* inverzné pocasie — vietor do 1 m/s, hmlisto, dazd' (len 24.2.2023), 2 az 5 °C,
vihkost 63 — 78 %

* monitor. stanica ul. Jesenského 23.2.2023 vecer PM, ;: 70 ug/m3



Jelsava, 23.-24.2.2023
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Jel$ava, 23.2.2023 | '

Pizzéria Aladin



Revucka Lehota, k. L
23.2.2023

* 7 km severozapadne od Jelsavy
e 3 —10 krat nizSie koncentracie
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Znecistenie ultrajemnymi ¢asticami v JelSave a v Revuckej Lehote
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0
Jelsava, evening (20:41-21:46) Revicka Lehota , evening (22:03-22:34)

-=-=--Jelsava, morning (10.06-11:30)
Lokalita Pocet merani | Priemer (pocet Castic na cm3)
JelSava vecer 3720 22 970
JelSava vecer - AMS 300 22 105
JelSava doobeda 5040 11 850
Revucka Lehota vecer 1 860 7 430




Prirodné pozadie — Miinske
Muranska planina, 3
24.2.2023

Sysloviskee #§

* hmlisté inverzné pocasie Muranska planinz

Predna Hora

* |okalita Syslovisko je ovplyvnena
emisiami z nedalekého Murana
—cca2km
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3000 . _—— | PredndHora 300 2 430
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Pocet ¢astic / cm3
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Pocet €astic / cm3
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Znedistenie v Siveticiach, Revtcej, Tisovci a v Banskej Stiavnici
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— — Sivetice, around lunch (12:22-12.41)

Tisovec, late afternoon (16.39-17:33)

Revuca, afternoon (14:18-14:38)
------- Banska Stiavnica (22:08-22:56)

Lokalita Pocet merani | Priemer (pocet Castic na cm3)

Sivetice 1200 8 020
Revuca 1260 8520
Tisovec 3360 12 400
Banska Stiavnica 2 940 7 760

populair



Znecistenie vonkajsieho ovzdusia = populdir

z vykurovania - Orava
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Babin, 25.2.2023
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Pocet ¢astic / cm3
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Znecistenie ultrajemnymi ¢asticami v Hrustine, Babine a Lokci
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Hrustin (19:02-19:47)

Babin (20:06-21:02)

Lokalita Pocet merani | Priemer (pocet Castic na cm3)
Hrustin 2760 6 210
Babin 3300 11 310
Lokca 2 880 3 860

Locka (21:30-22:18)

populair



Krusetnica, 26.2.2023
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Oravska Lesna, 26.2.2023 ==




Zakamenné, 26.2.2023
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Pocet ¢astic / cm3
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Znecistenie ultrajemnymi ¢asticami v Krusetnici, Oravskej Lesnej

a Zakamennom

Krudetnica (12:05-13:13)

=-==-0ravskd Lesnd (15:11-15:50) «eeeee Zadkamenné (16:59-17:46)

Lokalita Pocet merani | Priemer (pocet Castic na cm3)
KruSetnica 4140 12 850
Oravska Lesna 2 340 5890
Zakamenné 2 820 9470
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Lutise, 27.2.2023
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Znecistenie ultrajemnymi casticami v Breze a LutiSiach
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Breza (18:26-19:33)

Lutide (11:19-12:36)

Lokalita Pocet merani | Priemer (pocet Castic na cm3)
Breza 4020 8 530
Lutise 4620 2 880




Znecistenie vnutorného
prostredia z vykurovania

* moderna krbova pec s
teplovodnym vymennikom

* zapaluje sa zhora

* pred zapalenim vzduch v
miestnosti obsahoval okolo
1 000 castic na cm?3

* po zapaleni sa koncentracia |
nezmenila




 po prilozeni dreva unikla
¢ast dymu do vnutorného
prostredia, o zasadne
zvySilo koncentraciu
ultrajemnych castic vo
vnutornom prostredi az na
cca 40 000 castic na cm?

* po zapnuti ventilacie

(rekuperdcie) znecistenie
klesalo
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Znecistenie vnutorného prostredia — moderna krbova pec

Sipky oznacuju
prikladanie dreva

el L —
----‘--
-

Modern wood boiler (19:53-21:58)

----Modern wood boiler (8:46-10:01)



Znecistenie vnutorného
prostredia z vykurovania

moderna teplovzdusna krbova pec

pred zapalenim vzduch v miestnosti
obsahoval pod 1 000 ¢astic na cm?3

* po zapaleni sa koncentracia postupne
zvysovala ako sa zohrieval povrch
pece

na rozhorucenom povrchu pece
dochadza k paleniu prachu ¢im
vznnikaju ultrajemné castice
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Znecistenie vnutorného prostredia — moderna teplovzdusna
krbova pec

Sipky oznacuju
prikladanie dreva
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Pozor na sviecky!
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Opatrenia na znizenie znecistenia ovzdusia z
vykurovania

znizenie spotreby energie domu — zateplenie, tesné okna, rekuperacia
nahrada starych vykurovacich zariadeni za nové moderné — podstatne
nizSie emisie

zakaz vykurovania tuhymi palivami vo velkych mestach — centralne
kdrenie, tepelné Cerpadla + fotovoltika

zdkaz spalovania uhlia a odpadu - zakon o odpadoch zakazuje spalovat
odpad (aj zahradny)

informovanie verejnosti o vplyve vykurovania tuhymi palivami na
znecistenie vonkajSieho aj vnutorného ovzdusia a vplyve na zdravie

zasady spravneho kurenia
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Dakujem za pozornost

Ing. Milos Veverka, PhD.
milos.veverka26@gmail.com

www.cepta.sk

Vytvorené ako sucast projektu LIFE IP — ZlepSenie kvality
ovzdusia (LIFE18 IPE/SK/000010)
podporeného Eurdépskou Uniou v ramci programu LIFE.

Projekt je spolufinancovany z prostriedkov statneho
rozpoc¢tu SR prostrednictvom MZP SR.

MINISTERSTVO SLOVENSKA U KoY ~ 4 i . A TRENCIANSKY TRNAVSKY
E 7IVOTNEHO PROSTREDIA %éﬁ,@‘rﬁéﬁ% n| Oo -~ s Ri BANSKOBXSTR'CKY @ SAMOSPRAVNY SAMOSPRAVNY
SLOVENSKE] REPUBLIKY PROSTREDIA BRATISLAVSKY KRAJ SAMOSPRAVNY KRAJ K*R+A>J SK «ras
, . A . ) )
vpr == | 5 ; FFTFETR  PRESOVSKY KOSICKY ¢ )/ VSB TECHNICKA N,
T éﬂnss](gmivnv oB4d SAMOSPRAVNY SAMOSPRAVNY SHMU (L“ UNIVERZITA il
oo | o N KRAJ KRAJ =LA |||||

===== PEDAL OSTRAVA Cepy

CONSULTING


mailto:milos.veverka26@gmail.com
http://www.cepta.sk/

	Záložky štruktúry
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure


