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SCOPE

The main scope of the project is the production of an innovative
photocatalytic paint, which aims at improving the quality of the indoor
environment while it will enable significant energy savings in buildings
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OBJECTIVES & SCOPE

The main scope of the project is the production of an innovative
photocatalytic paint, which aims at improving the quality of the indoor
environment while it will enable significant energy savings in buildings

The project main objectives are:
e Optimization and Upscaling of a novel photocatalytic powder

e Semi-industrial production of innovative photocatalytic
paints (VISIONS Photo-Paints)

e Real scale application of the VISIONS Photo-Paints in a set of
existing Demo-Houses and in public building (HNA).

e Establishment of a commercial company which aims to deliver
the project outcomes into the masket

Key “After Life” action
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Optimization and Upscaling of synthesis root of the novel
photocatalytic powder (FORTH)

The optimization process concerned 3 main parameters:

Optimization of Synthetic Pathways

In order to find the best synthetic procedure which will be easy,
cost effective and lead to photoactive titanium dioxide, TiO, |
powders with different synthetic procedures were synthesized. :

Optimization of Concentration of Dopants

Metal doped TiO, powders with 0.04 dopant concentration

Optimization and control of the particle size

Optimization and control of the particle size with ball milling

system.

FORTH prepared 30 optimized powders. Among them the 4 most
promising powders in terms of air pollutants degradation were
further evaluated for their physicochemical properties and G
photocatalytic efficiency and 1 (V3) was selected for the 7
VISIONS photopaint production
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ab - SCale tests for ki emidhumen and cergySovs

Detailed information on the efficiency of the optimized powders and paints to photocatalytically degrade
air pollutants such as Nitrogen Oxide (NO) & Volatile Organic Compounds e.g toluene (VOCs) in the
gaseous phase are provided
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Semi-Industrial production of Photo-Paints (VITEX)

1. Organic (with organic binder)
2. Inorganic silicate paint (with potassium silicate binder)

* high surface porosity to increase photo-paints action and the
appropriate all-around performance (appearance, gloss, easy
of application, water scrub resistance etc)

* formulations are above the CPVC (Critical Pigment volume
Concentration).

 The stability of the formulated paints in storage overtime
was checked in the lab using also accelerated methods (oven
~500 C, centrifuge, etc).

 The concentration of the VISIONS powder in these matrices
ranged between 5% to 20%.

* increase the porosity of the film (reducing resins while
increasing fillers - elevate PV.C.) and the quantity of powder
up to 20% (> will be economically unviable)
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Semi-Industrial production of Photo-Paints (VITEX)
(Lab tests)

More than 20 paint formulation were tested in NCSRD labs

=
e

and finally VITEX produced:

« Organic Paint (tested in DEMO houses)
- Inorganic Paint (tested in DEMO houses)

- Hybrid Paint — Production failed due to stability issues

11



Action B.3 Real Scale Applications (NCSRD)

Subaction B3.1 Application of Photo-Paints in Demo-Houses prototype demonstrator
(FORTH)

12
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% NO Reduction

100
80
60
40
20 '
0
NOx Removal NOx PhotoRemoval  NOx PhotoRemoval
Conventional (VIS) (VIS+Ext Light)
% NO Removal Fd (pg/m2s) Vd (cm/s)
NOx Removal Conventional 24.6 0.046 0.006
NOx PhotoRemoval (VIS) 61.7 0.096 0.028 PPD (%) = (Cin —Cfin / Cin )x 100
NOx PhotoRemoval (VIS+Ext I no (Hg/m2s) =(Cin —-Cfin)x V / Axt
Light) 70.1 0.125 0.034 Vd_r o / G,y NO
Toluene PhotoRemoval (VIS) 5.79 0.011 0.001

V=30 m3 A=40 m? .
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Subaction B3.2 Application of the most promising Photo-Paint in real
life conditions. The case of Hellenic Naval Academy (HNA) Buildings
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Indicative Preliminary Results
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Depollution modelling (CFD)

In the frame of the Life Visions project the

methodology for CFD modelling in indoor environments

will be followed in order to estimate through

simulations the effectiveness of paints to improve IAQ .

LCA, CBA, CEA Methodology

* Environmental impacts comparison:
- Conventional paint vs Innovative photocatalytic
paint
* Cradle-to-Gate & Cradle-to-Grave approach
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Energy efficiency of Demo Houses and Naval Academy
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Welcome To Life Visions
Decision Support System

When it comes f aterial hav the answers

Find Your State's
Zone

Eure S

Type Of Premises

-

Mechanical Ventilation Usage

e chsdatefash i s ducte ane form it fhan wing
Daily Usage
T o oy v b o sesgber e o kit 0

o Gas Usage, e ndoor Smoking
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Determine Your
Usage

This content is password protected. To view it please enter vour password below:

Password:
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Form Page and Results

Complete The Form

Mechanical Ventilation usage: State's Zone:
ves w
Type of Premises: Smoking indoors:
Offices hd Ve
Gas Usage: City's Zone:
No W Suburban
Construction Year: Square Meters:
2005 250

<

SN\

LIFE

InnoVative photocatalytlc paints
for healthy envirDnment and eNergy Saving

20



N\

The project has received funding from the LIFE Programme of
the European Union under GA number LIFE19 ENV/GR/000100 <b—. LIFE
nnoVative photocatalytlc paintS

Establishment of LIFEVISIONS company:

ProVisionAir+

Promote the photocatalytic technology in terms of both photocatalytic
building materials as well as the IT tools that accompanies them

All partners will be involved

Key "After Life” action

21
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ProVisions-+

Commercial
Companies VISIONS Company
75% 25%
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Bodies ,----------------- A e :
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EMITIOPIKH ETAIPEIA - ETAIPOI EPTOY: H aflomoinon twv
ATIOTEAEOUATWY TOV £pyou Ba yivel amd pia véa Epmopukn)
Etaipeia, 18pudpevn amd Toug £Taipovg Touv £xouv
ONHEPQ EUTOPLKY] VOUIKT) @UGT SnA. TIG £UMOPLKEG

£TONPELEC.

H véa Etaipeia Oa ovunpdgel pe tovg dAAovg etaipovg
(epevvnTikol @opeic) pe oxetkés TvpuPdoeg Pdoel Twv
otmoiwv oi epeuvnTikoi @opeis Ba Tapaywpov Sikaiwpa
XPNONG TNG TEXVOYVWOiag Toug kal Ba vtootnpilovy v

SpaotnplotnTa TG eTapeiag.
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The comparative advantage of VISIONS outcome is not only the innovative
product (VISIONS photo-paint) but also the full set of IT tools that accompanies it.

To that end the proposed actions give a clear and integrated answer to the
real needs of the market in terms of:

* the innovative photo-paint

* recommendations (how to use these materials and techniques),

* design tools

* simulations of possible air pollution and energy consumption abatement
under real conditions. 23
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http://lifevisions.gr/

LIFE VISIONS Facebook page LIFE VISIONS Twitter account
The project Facebook page is available as LifeVisions. The project Twitter account is available as LifeVisionsGR,
(@LifeVisionsGR) (@gr_visions)

VISIONS - LIFE19 ENV/GR/000100

um Efcwovopnon Evipyows / InnoVative photocatalythc paints
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Kipso ovTeipevo 10U Epyou Eival N NOPOYWYA IS KOWVOTOM0L
putokatalutikns fogns, n oncla atoxcla otn feltiwen tns
nolitatas Tou eowtepiod nepifallovees, ovia Ba enmpépen

i efomovis épyeics oo Keipio.

MNpounoloyiapas: 1.403.752€ (Meooots auyxpnpatobomans 54%)

Arpxera uhenoinons: 07,/09/2020 - 06/09/2023

Eusigte 2 ey
Tuvioviauin: [ Kivipe Tprrvns urmion Emetapn <AHMOCFTTOLs

EVOLLTION PROJECTS PLUS

B om_@ous @ N T

Email: tmaggos@ipta.demokritos.gr (LIFEVISIONS Coordinator)
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