® European

OBusiness
Modelovani environmentalnich efektu

@ European
O Awards

OBusiness

@ European
O Awards’

OBusiness
O Awards:

fotokatalytickych povrcht pro konkrétni
objekty a vyuzitelnost dat v ESG vykazech

Tomas Duchacek
FN NANO

@

)
50‘ Responsible Care®

| W,
'IIF} clear cities

- AOUA-PULSE
(NANoPm t_L' Pure Water Technology

~G-PHOTACAT

AKYR
pH Wity

\f)@
=

(EE\ The Electrochemical Society § )
ccccccccccccccccccccccccccccccccccccccccccccccccccccc S

OUR COMMITMENT TO SUSTAINABILITY

\A

HOSPODARSKA

%€ - KOMORA HLAUNiHO @D  (isar Ceskoje namo
2 2 = " MESTA PRAHY SCHP CR ~—— 1
SKE pEpU>

s EDECHEMA

*Oyyiaad




Technologie pro zdravé a cisté prostredi / Technology for healthy and clean environment 7
£ IN
N&NO

Fotokatalyza v exteriéru

* Rozklada velké mnozstvi chemickych latek
e Chrani povrchy pred znecistéenim a prodluzuje jejich zivotnost

Staci k tomu pouze energie slunce

+ — Enviromental
Social
FN-NANO s.r.o. www.fn-nano.com
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Troposféricky ozon

* Napada dychaci ustroji

* Dlouhodoba expozice zpusobuje astma
* GHGv - CO, ekvivalent ~1000x

NOx + VOC + Heat & Sunlight = Ozone

Ground-level or “bad” ozone is not emitted directly

into the air, but is created by chemical reactions
between NOx and VOCs in the presence
of heat & sunlight.

s

Emissions from
industrial facilities and electric
utilities, motor vehicle exhaust,

gasoline vapors, and chemical solvents are

some of the major sources of oxides of nitrogen
(NOx) and volatile organic compounds (VOC).

FN-NANO s.r.o. www.fn-nano.com
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Oxidy dusiku

» ZpUsobuji podrazdéni odi a sliznic dychacich cest

* Dlouhodoba expozice muze zpUsobit chronické poskozeni plic
* GHG - CO, ekvivalent ~30x
 TVORI AEROSOLY

FN-NANO s.r.o. www.fn-nano.com
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Fotokatalyzu mérime

Diky dlouhodobé spolupraci s univerzitami vznikla
metodologie, jak modelovat a spocitat ekologicky
prinos jakékoliv fotokatalytické plochy

* 3D modely zastavby a méreni primo v oblasti, kde se objekt nebo dana
zastavba nachazi

* 3D modely v aerodynamickém tunelu simulujicim venkovni podminky
* Vlypolet ekologickych benefitd plochy podle metodologie védecké rady CSAF

FN-NANO s.r.o. www.fn-nano.com
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V ramci projektu TRIO FV40209 probéhlo celoroéni méreni v redlném
prostredi (vSechna rocni obdobi) v Legerové ulici €. p. 39 v Praze.

e Ze statistického vyhodnoceni méreni koncentraci vyplyva, ze celkové

odstranéné mnozstvi NOy Cini ~38 % a celkové odstranené mnozstvi
ozonu Cini ~48 %.

* Ve vSech rocCnich obdobich byla provadena overovaci mereni
akreditovanou laboratori = e VUL

FN-NANO s.r.o. www.fn-nano.com
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Fotokatalytické povrchy FN NANO

Modelovani environmentalnich efektl pro konkrétni zastavbu nebo objekty

FN-NANO s.r.o. www.fn-nano.com




Technologie pro zdravé a cisté prostredi / Technology for healthy and clean environment

N
NeNO

Fotokatalytické povrchy FN NANO

Modelovani environmentalnich efektl pro konkrétni zastavbu nebo objekty

FN-NANO s.r.o. www.fn-nano.com
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Tab. 1: Comparison of average concentrations of NOx in the air in the outdoor environment
before entering the reactor and after passing through the photocatalytically active 3D model.

Pollutant
Pollutant Placement of the tube S St removal
[ppbv] [ppbv] o
[%]
NOx  Wall with FN NANO®2 (main street) ~ 87.5 45.4 48
NOx  The center of the main street 100.7 78.0 23
NO. Abovetheleveloftheroofsonthe
____________ mainsweet 128 M7e 6L
NOx  Courtyard 116.0 27.6 76
NOx  Wall with FN NANO® Transparent 93.7 54.5 42
NOx  The center of the square 81.6 63.2 23
NOx  Wall with FN NANO® 2 (side street) 68.3 30.3 56

* cin1s the concentration in the outdoor environment; ¢, is the concentration after passing
the air through the reactor.
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Fotokatalytické stény jsou
oranzové vyznaceny
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N NANO ve vétrném
unelu simulujicim
podminky meéstské
zastavby

Journal of Environmental Chemical Engineering 11 (2023) 109758

Contents lists available at ScienceDirect

Journal of Environmental Chemical Engineering >
o N

ELSEVIEI journal homepage: www.elsevier.com/locate/jece -

Gheck for

The role of flow structures in the effective removal of NOy pollutants by a | %&
TiOy-based coating in a street canyon

Stépan Nosek ™, Tomas Duchacek °, Pavol Magyar °, Jan Prochazka®

* Institute of Thermomechanics AS CR, v.v.i, Dolejskova 1402/5, Prague 18200, Gzech Republic UV-
® Advanced Materials, JTJ s.r.o., Kamenné Zehrovice 27301, Czech Republic

lamp UV-A lamp

ARTICLE INFO ABSTRACT
/F 'y //
! 1 1 17 | - R | [ 7
Editor: Dr. G. Palmisano Photocatalytic titanium dioxide (TiO») coatings are known to effectively remove harmful nitrogen oxides (NO) = = =0 = =
in so-called laminar flow reactors (LFRs). However, their effectiveness in turbulent flow environments, such as | |
Keywords: street canyons, is not well understood. In this study, we applied physical modelling principles to simulate NOy | | | b
Photocatalysis photocatalysis on the walls of a street canyon polluted by idealised traffic, and compared the results of this L L | LA
No. modelling with those of experiments in a standard LFR. The results show that the LFR is partially able to simulate
Street canyon L . . N . N — = =) | |
Alr purification photocatalysis in such a turbulent environment, but with about 18 times higher flow rate than recommended in | | 1 ] 1 &
Urban air pollution the standards (3 1 min™"). However, the results from the street canyon iment show that the of |
Turbulence the photocatalyst is spatially dependent due to the mean flow structures that develop in the canyon. The mean | | | 5 |
vertical recirculation tr the NO, from the line source first to the leeward wall and then to the 4750 = = ==
windward wall, making the windward wall more favourable for pollutant removal. The secondary corner vortices | | - 1 ad — — —— | —— 1500
that form at the bottom of the canyon increase the reaction time, so that NOy pollutants are removed more | | ] milimiillm [ |
effectively (up to 33%) than at other locations in the canyon. In contrast, the lowest removal efficiencies were
found at the leeward wall (6%), where pollutants are mainly advected from the traffic and have less contact with | | | |

the wall. These results provide valuable insights into the effectiveness of photocatalytic coatings in turbulent
flow environments and may be useful for the development and implementation of these coatings in realistic
urban pollution scenarios. | | |
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Fig. 3. Normalised a) streamlines (Uszp/Upe) and b) turbulence kinetic energy (TKE/Uzp in the street canyon and above the roofs, determined with the PIV system.
The wind is from the left to the right.
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Ucinnost NOx

Tabulka 3 Primérné uéinnosti odstrariovani NOx pro danou &ést karionu (Risno_p) @
vyslednd primérnd ucinnost v celém karionu (Risno_1) Znelisténém liniovym
zdrojem. Absolutni chyba ucinnosti je 0,01.
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X[mm] | y[mm] | z[mm] Risnowp [-] Risnox1 [-]

-20,0 | -175,0 10,0

0,0 -175,0 10,0 0,20

20,0 -175,0 10,0

20,0 -175,0 31,0

0,0 -175,0 31,0 0,18 0,16
-20,0 | -175,0 31,0
-20,0 | -175,0 50,0

0,0 -175,0 50,0 0,11

20,0 -175,0 50,0

~16%
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Priklad pfinosu fasady osetfené FN NANO® ochrannym natérem

ESTETIKA: Nov3, dlouhodobé reprezentativni fasada

EKONOMIKA: Usetfi penize na udrzbé
ENVIRONMENT: Udrzitelnost a ekologicka kalkulace
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HLAVNi PROMENNE - =

VELIKOST OSETRENE PLOCHY = 650 m2 l l "

PROMERNA KONCENTRACE NOx V KONKRETN{ LOKALITE [imisni limit 0,040mg/m3] 20,039 mg/m3

PROMERNA KONCENTRACE 0ZONU (03) V KONKRETNI LOKALITE [dlouhodoby imisni cil 0,120 mg/m3] 22 0,043 mg/m3 jac] ﬁ

VYPOCET EKOLOGICKYCH EFEKTU FN NANO® PLOCHY ZA 1 ROK:

MNOZSTVi ODSTRANENYCH NOx 2~ 110,70 kg/rok - & —

OBJEM VZDUCHU VYCISTENEHO OD NOx 2 2 869 770 000 m3/rok n I ”

POCET KOMPENZOVANYCH OSOBNICH AUTOMOBILU (EURO 5) >~ 61

MNOZSTVi ODSTRANENEHO OZONU (03) =~ 122,90 kg/rok -
5/ 55

MNOZSTVI PM 2.5, JEJICHZ VZNIKU SE PREDEJDE = 85 kg/rok B "

FINANCNI PRINOS DLE METODIKY ECO-COST VALUES 2 4 450 €/rok -

L

VYPOCET EKOLOGICKYCH EFEKTU FN NANO® PLOCHY ZA 10 LET:

CELKOVE ODSTRANENI NOx BEHEM 10 LET GARANTOVANE FUNKCNOSTI NATERU 21107 kg

CELKOVE ODSTRANENI OZONU (03) BEHEM 10 LET GARANTOVANE FUNKCNOSTI NATERU >~ 1229 kg

CELKOVE NEVZNIKLE MNOZSTVi PM 2.5 BEHEM 10 LET GARANTOVANE FUNKCNOSTI NATERU = 850 kg

CELKOVY FINANCNI PRINOS BEHEM 10 LET GARANTOVANE FUNKCNOSTI NATERU ~ 44500 €

FN-NANO s.r.o. www.fn-nano.com
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Vycisleni
environmentalniho
prinosu:

CERTIFIKAT O
EKOLOGICKEM
OPATRENI

N

O . v
¢ Eliminace pres 100 kg NOx et e
Sidlo: Ulice a éislo, PSC Mésto
1€o: XXXXXXXX

. O C =
3 VYUZILA TECHNOLOGII FOTOKATALYTICKYCH NATERU FN NANO®
PRO ODSTRANOVANI EMISI/ ZLEPSENi PROSTREDI

¢ Kom penzace provozu v |'C e e

( -eee.. kg CO2 ekvivalent)

TIMTO OPATRENIM KOMPENZUJE PROVOZ ....... VOZIDEL

nez 60 osobnich aut

FN-NANO s.r.o. (IC: 05079233)
V Praze dne

 Ekologicky prinos lze vycislit
na témer 15000 € rocne

Vypocet byl proveden na zakladé metodiky védecké rady CSAF. Pfilohou tohoto Certifikatu je
protokol €. ............, kde jsou doloZeny a vysvétleny viechny vypocty.

(IS PLLLLLLLLLLLLLSLLLLLLSLLLLLL LSS LS LS LLLLL LS LS LSS LS LS LSS LSS S LSS
SN AU AN AN AU AU AN AN AN NN AN AN

PP PSP LSS PP L LSS PSP LSS LSS PSP LSS

FN-NANO s.r.o. www.fn-nano.com
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FN NANO® je kompenzaénim opatienim v sedmi z deseti kategorii dle Smérnice
EU 2022/2464 (CSRD — Corporate sustainability reporting directive):

* ESRS E1 -Zména klimatu

* ESRS E2 - Znecisténi

* ESRS E3 —Vodni a morské zdroje

* ESRS E4 - Biologicka rozmanitost a ekosystémy

e ESRS E5 — VyuzZivani zdroju a obéhového hospodarstvi
e ESRS S1 —Vlastni pracovni sila

 ESRS G1 - Chovani podnik

FN-NANO s.r.o. www.fn-nano.com
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* VySSi odrazivost tepelného zareni z oSetrenych povrcht (odrazi se zpét do
vesmiru a neprispiva tak oteplovani)

» Samodistici efekt zajistuje nizsi spotfebu energie a vody na udrzbu venkovnich
povrchu (prinosy jsou snadno vycislitelné v Usporach)

* Ochrana povrchu pred degradaci a prodlouzeni zivotnosti fasad, betonu, dreva
a dalSich venkovnich povrchu (prfinosy jsou snadno vycislitelné v rozdilu
Zivotnosti)

* Na FN NANO® povrchu se velmi ucinné rozklada prizemni ozon na prirodni
kyslik (GHG - 1000x CO, ekvivalent)

E1l -Zmeéna klimatu

FN-NANO s.r.o. www.fn-nano.com
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* Fotokatalytické povrchy FN NANO® velmi ucCinné odstranuji skodlivé a jedovaté
latky z ovzdusi, vody i pudy (oxidy dusiku, benzo(a)pyren, PM2.5, prizemni
ozon, SOx, CO, VOC, benzen a ostatni PAH, amoniak i velmi nebezpecny
dioxin). Dnes Ize environmentalni efekt presné vycislit v souladu s metodologii

a databazi eco-cost
e Z odstranitelnych latek klasifikovanych v kategoriich ,latky vzbuzujici obavy“ a

,latky vzbuzujicich mimoradné obavy” Ize zminit lindan, dioxin, antracen,
ftalaty, benzo(a)pyren, hydrazin a dalsi jedovata organicka barviva,

trichloretylen a vétsinu dalsich
* Fotokatalyza je jiz ukotvena v evropskeé legislative WGC BREF jako nastupujici

technologie pro ¢isténi odpadnich plynd a vod

E2 — Znecisteni

FN-NANO s.r.o. www.fn-nano.com
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* FN NANO® chrani prostredi pred latkami poskozujicimi biologickou rozmanitost
a ekosystémy — odstranuje NOx, O; a SOx likvidujici predevsim lesy a rostliny

 FN NANO® eliminuje nové znecistujici latky (emerging pollutants) ovliviaujici
biologickou rozmanitost (napr. ryby se prestavaji mnozit kvuli antikoncepci,
skodlivy vliv antibiotik ve vodé) o E ; '

E4 - Biologicka rozmanitost a ekosystémy

FN-NANO s.r.o. www.fn-nano.com
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S nami se ESG bat nemusite

* Fotokatalyza vam zlepsi prostredi a usetri penize a zdravi
e Zmeérime Ci vypocitame vam ekologicky benefit
* \/lystavime Certifikat environmentalniho prinosu pouzité

technologie
< > + — EEnViréntal

FN-NANGO s.r.o. DékUji za Vasi pozornost. www.fn-nano.com



