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~ there is a worrying increase in temperatures andi=
increasingly intense winds and storms —
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the climate has changed

“IDevastating effects for
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‘“future generations.
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Construction in the World is the sector that has the
greatest impact on the environment: buildings alone
account for 38% of all carbon dioxide emissions.
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Beginning before project

AND

We compare 2 houses of "different shapes”, but which have the same living
area: 96 m?

House «A» 8m House «B» 8m
Wi_th empty attic or roof terrace With sloping roof and habitable attic
Living area: 96 m? Living area: (height> 1.80 m) 96 m?
Low floor: 8x12 = 96 m? Low floor: 8x8 = 64 m?

. High floor: 4x8 = 32 m?
External walls (floor included): 312 m? External wallls (floor included): 275 m?

Low floor: 8x12 = 96 m?
Ceiling: 8x12 = 96 m?
Facades: (3x12)x2=72 m?
Sprockets: 3x8x2 = 48 m?

With an equivalent living area, the house with habitable attic is more compact,
and therefore presents less heat dispersion surfaces than the house with empty
attic or roof terrace
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Beginning before project

lack of reference legislation, the covering of a building is in fact the skin and is
not considered BUT

In today's world, where the environmental behaviour of a house
is of increasing concern, the pitched roof has an important part
to play. Depending on the design of a building, it can bring many
environmental benefits.

STUDIES PROVE IT Number of

storeys

o}t tsrljﬂgle family house;s w1thd c#ff;).rent roc;f szlu;gns on the basEE TR e e e S
of the most commonly used indicators for building assessmen SR fles g
(standard EN 15804).

Using the tool GPRBouwbesluit and the Environmental product
database of the Netherlands, the study showed that a pitched
roof house with clay tiles performs much better than comparable
flat roof houses, notably: . Contribution : 14.2% 11.1%
- 41% better than a 2 storeys house with a concrete flat roof; i the roch &
- 21% better than a 3 storeys house with a concrete flat roof; N p—
- 25% better than a 3 storeys house with a green flat roof. impact of the
building

Source: Environmental assassment of flat and pitched roof, KNB, the Netherlands, 2015.




Example 3: Global cost calculation +30 and 60 years

120000

B Costo di acquisizione M Costo in 30 anni B Costo in 60 anni
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Cool your building. Cool your city. Cool our planet.

Fonte: https://heatisland.Ibl.gov/coolscience/global-cooling
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HEROTILE

High energy savings in the cooling of buildings by the Roof tiles

shape optimization through a better above sheating ventilation
(LIFE14 CCA/IT/000939)
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The European Commission is looking at cost-efficient ways to make the
European economy more climate-friendly and less energy-consuming.

lts low-carbon economy roadmap suggests that:

*Within the 2050, the EU should cut greenhouse gas emissions of the

80% - below the levels in 1990.

* The milestones to achieve this goal are the 40% cuts of the emissions within the 2030 and of
the 60% within the 2040.

* All the sectors need to contribute.

 The way to get to the low-carbon economy is feasible & affordable.
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1. Summary of project scope and objectives

1.1 Project scope
In the Mediterranean area, summer radiation could drive to the overheating of buildings

coverings (roofs and walls). Thus, the air-conditioning would become more and more
essential.

A ventilated roof could be a great solution to
reduce solar infiltration through the tiles,
because of moved air, which reduces part of
heating due to solar radiation. This effect
could be enhanced by increasing the
permeability of air through tiles. It modifies
the mould of tiles, without invalidating the
original appearance and impermeability.

LIFE Herotile aims to improve the energy
behavior of the buildings through the
development of innovative types of roof tiles
able to increase their underlay ventilation.

Thanks to technologies and systems suitable for being replicated, transferred or
mainstreamed, the project will contribute therefore to the developmentand
implementation of energy savings approaches, mainly at Mediterranean Region, and to
climate change mitigation.
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2. Description of the techniques/methodology implemented and results achieved

2.1 Project activities

In order to help the EU construction sector (refurbishment and new constructions) to
achieve its energy efficiency targets and related CO2 emissions and to facilitate the global

market uptake of an eco-innovative EU product able to help reaching these objectives, LIFE
HEROTILE Project developed:

TWO NEW TYPES OF ROOF TILES (PORTUGUESE AND MARSEILLAISE TILES)

with a shape characterized by a higher air permeability through the overlap of the tiles, and
then a better energy performance by passive disposal of the solar radiation through under-
tile ventilation.

The new tiles were design using the tridimensional model CFD tested in several conditions.
The CFD model have been implemented to understand how much the roofing tiles could
have affected the air permeability.

Results were collected in conditions that simulated different directions and intensity levels
of wind. They provided essential data useful to conceive a new type of tiles, able to increase
the quantity of circulating air under tile, without discourage the sealing of water. The new
tiles were also tested in rain wind tunnel to check their driving rain performance.
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Progetto Life-Herotile - GOALS

The aim is to enhance the energy performance of buildings, through the development of new
roof tiles, with increased ventilation capabilities.

4
g

é},

Project Location
Italy, France, Germany, England, Spain and Israel.

Cost of the project
2.515.306,00 € | 60% EC Co-funding

Duration
2015 - 2019

Partners
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Progetto Life-Herotile — GOALS

Reduction of specific
cooling power

Reduction of
maximum
temperature peak of
the under-tile airflow

Reduction of the inlet
watts to be cooled in
comparison with a
non-ventilated roof

Reduction of the
carbon footprint

Reduction of
greenhouse gases
emissions

Reduction of
atmosheric pollution
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Life-Herotile Project - ACTIONS

1. Tiles shape optimization for progressing in the above sheathing ventilation and energy
savings.

2. 2 pilot plants for the productions of new types of roofing tiles in Italy.

3. 2 construction tests in real scale, i

4. 2 real buildings, in Italy and in Spain.

5. SENSAPIRO, Software ENergy SAvings Pltched ROofs
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Action 1 | Shape optimizaion CFD ANALYSIS

Basis

The CFD model had been implemented to understand how much the roofing
tiles could have affected the air permeability.

Consequences

The results have substained the application of such basis on a funding of the UE
project, or that part of the project which aims to improve the permeability of the
ventilated roof’s air in warm and mild climates to increase the insulation of the passive
buildings.
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Action 1

COMMSOL v i

calibration
modelling ‘
3D designs '
Parameter 2 —~  Methodology Parameter 1: air permeability index
Parameter n - for tile rating

Selection of new shapes for 3D printing and testing in wind tunnel
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Action 1
new tile, marsigliese variation type 8 and 9

waterproof adapting rear labyrinth
adjustment
by lowering
internal flap—"

(longitudinal section
in the front)

opening a small or large slot on the front
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Action 1 — portuguese variation
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Action 1- PROTOTYPES

Monier Techinical Center
Driving rain wind tunnel

Tested driving rain
performance Herotile tiles.
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Action 1- PROTOTYPES
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Life-Herotile — Action 2

Productive process




Action 2

The new roof tile, thanks to its innovative shape, augments the above /b
sheating ventilation and energy efficienty of the house. life HEROTILE
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Life-Herotile — Action 3

Construction of two demonstrative roofs:
Ferrara (ltaly) and Yerucham (Israel).

PORTUGUESE TILES +27%
252 kWh

Guard
4::h.:-|mberE

PORTUGUESE HEROTILE

198 kWh

MARSEILLAISE TILES +26%

250 kWh

METAL +52%

300 kWh

Guard
Echamber

REAL SCALE TEST BUILDINGS
- FERRARA

Energy consuption for cooling

(to maintain a intern temp. of
25°/126°C)

15/04/2017-14/10/2017
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Action 3




A suPeREo
Action 3
Room Type Roof kWh / m3
STANDARD
F2 Roof tile pitched 9,70 +21%
Portuguese

STANDARD

H 0,
FS Roof tile Marseille pitched 9,30 +16%
F6 Metal pitched 14,70 +85%
P2 Plane flat 26,00 +225%
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CALORE ENTRANTE DALLA COPERTURA [KWh, ]
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01/11/2016 - 31/10/2017

YERUHAM

CAL: calore entrante dalla copertura, EL: energia elettrica assorbita dalle unita’ di condizionamento
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Life-Herotile — Action 4

Verification of the collected data on two
real buildings, one in Zaragosa (Spain)
and the other in Ca’ del Bosco (ltaly).

Reduction of the inlet watts
to be cooled in comparison
with a non-ventilated roof
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2.2 Obtained results
The outcome of the LIFE Hero Tile project are:

THE NEW MARSEILLAISE AND PORTUGUESETILES

characterized by a higher air permeability, able to halve the energy requirement for space
cooling from an average value of 30 to 15 kWht/m2.

Portuguese roof tile Marseillaise roof tile

The above table shows an average heat gain reduction of 58.1% by substituting the various
existing roofs with the new HEROtile. That allows to consider verified the forecasted value of

50% as reduction of the energy requirement for space cooling from an average value of 15
kWht/m?2.
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Action 5 - SENSAPIRO

Developing a software to predict the global energy
performance of a pitched roof covered with Portoghese and
Marsigliese HEROTILE in comparison with products already
present in the market.

PARAMETERS:
o Air permeability (ventilated, micro-ventilated, not ventilated)

o Pitch slope
o Climate zones (CDD; wind)
o Roof insulation (thickness; material)

o Building energy label

Direction R

I B P
%

- - r o -
e = = b WWind (wn, wad)

Ewracion

L
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2.2 Obtained results
SENSAPIRO free-license software

After collect 320.000.000 data a very simple tool to check the energy performance of the
same building by changing the roof configuration.

- L —

- . -
Software ENergy S5Avings Pitched ROofs I0EE
LA TN AL T S 1IN AR N FYARANSL TE e
B = (] o DD s
TR LT —— W T Mew 11 Maah 4 x
VA Brmms S, G fags e sl o
o Wy Chd Aurrvsan iy =
Lot (deg) sie :~ it
(R " P rak Lt e P
Losgnds (80 1m Sepunbey -
v chl EEE L
T 1
REM]
e | AVFRS Satpaa e rarvg e
Uten TR =
Cortint Bhawien o layson i_-_ Y ftar
m [Ty re——-
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Action 5 — SENSAPIRO imput data

m

Thermal conductivity

» Period: 1st May — 30th September
» Roof made by 6 layers

Density (kg/m3)

Specific heat (J/Kgk)

(W/mK)
Plaster 30 09 1800 1000
Hollow flooring block 200 0.7 600 840
Low reinforced concrete 40 16 2300 1000
Reinforced concrete 40 1.8 2500 1000
Linoleum 1 0.22 670 1400
XPsS 60 0.036 30 1200
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Existing roof (roof tit of of 20°) HEROTile vs

SENSAPIRO

Capitals Heat gain KWht/m? % heat gain reduction

Tel Aviv 13.1 204 35.2 9.7 -26% -52% -712.6%
Bucarest 111 16.6 26.2 8.1 -27.5% -51.3% -69.2%
Atene 14.2 214 34.8 10.2 -28.5% -52.6% -70.8%
Sofia 7.6 1.7 18.2 5.2 -30.0% -54.5% -70.8%
Madrid 8.8 15.9 21.2 5.7 -35.4% -64.0% -713.1%
Belgrado 10.2 15.4 24.3 6.6 -35.6% -57.4% -713.1%
Roma 10.8 15.8 25.1 6.6 -38.9% -58.0% -713.6%
Monaco 7.4 11.6 18.1 4.5 -39.0% -61.0% -15.1%
Francoforte 7.0 10.9 17.2 3.9 -45.0% -64.6% -717.5%
Parigi 6.9 11.0 16.9 3.7 -46.6% -66.5% -78.3%
Bruxelles 6.1 94 15.2 3.2 -48.3% -66.2% -719.2%
Vienna 7.6 12.0 18.7 2.7 -65.2% -17.7% -85.8%

=)
-58.1%
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2.1 Project activities

A PRACTICAL AND SIMPLIFIED FREE-LICENSE SOFTWARE

for architects and technicians — SENSAPIRO Software ENergy SAvings Pltched Roofs, able to
predict the energy performance of the same building in changing only the roof
configuration. Testing the new tiles in real environment and real scale on a real-scale
demonstrator building has been useful for data validation of the software outcomes for the
assessment of energy savings of pitched tiled with the new HEROtiles.

EST OVEST

50 1250
poripiese Hemlile  porioghess standard  radiaziane solare portaghese Merolle  parioghess standand  raduaziane selane
/ ' / . !

40 3 /{ A At
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Recyciing Raw Matarial

and/or Disposal Bt o
of Recovered
/ Matarials Processing
Demolition of Manufacture of
Building at End Building
of Life Materials

Building
Life-Cycle

Refurbishment Transportation
and Reuse of to Construction

Building iy
Use of Building Utilisation in

Construction of
It s i

Create the Conduct Verify the Create the Verify the Register
PCR the LCA LCA EPD EPD the EPD

Operational

Life Cycle
Assessment
uoljelejpaqg 1onpold |ejuawuolinug
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Available
PCR
Search
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Life Cycle stage
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HEROTILE Use stage B6

EM15804 - Globalwarming potential (GWP) [kg CO2 aq.] EM15804 - Ozone Depletion Potential (O0P) (kg R11 eq.]
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HEROTILE Use stage B6
-30% GWP kg CO

2 eq. emissSions

" HEROTILE

Standard roof tile

Global warming potential



life SUPERHERO

HEROTILE Use stage B6
-38% ODP kg R11,, emissions

Standard roof tile

Ozone Depletion Potential
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HEROTILE Use stage B6
-26% POCP kg Ethene,, emissions

HEROTILE

Standard roof tile

Photochemical Ozone Creation Potential
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(20,00

Year

Mt CO2

CO2 saved - refurbishment rate 4.3%/Y

50,00 80,00 100,00

Scenario: Replacing the roofs of the oldest
buildings in Central-Southern Europe aimed at
refurbishing 53% of the total roofs in 12 years.
The resulting replacement rate of 4.3% per
year is consistent with the realistic production
of the new tiles.

A net savings of 79.2 MtCO2 (96.5 MtCO,
saved - 17.3 emitted) should be obtained
during the 50 years of life of the new roofs,
witch means that the annual reduction value
of CO, emissions is 1.58 Mt_CO,/year.

1 . : .
1[2][3 4 & 7 8 9] 30[31]32 33[34]35[36 37]38[33][40 41[42]43[44 45]46[47[48 49 50
msaved |0, 0,|1, 1, 2,[3,|5 6 S8 53[s5|s7 5961|6366 68| 70| 72|74 76| 19|81 |83 8s|87|89|92 94 9s
m Emitted | (1| (2] (4 {5 (7| (8]{1 (1 (1]
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The CO2 emissions of buildings in the world is
constantly and worryingly increasing

* About 6 billion people live in
warm and temperate areas.

w 2 & ¢ & 1

* Assuming a surface area with
a roof of only 100 m2, if 500
million roofs used the new
HEROTILE transpiring tiles, it
would allow an annual
reduction of CO2 emissions to
40 million tons, without
taking into account the
beneficial effect of reducing
the phenomenon island of
heat in the cities.




EUROPEAN CLIMATE, INFRASTRUCTURE AND
ENVIRONMENT EXECUTIVE AGENCY |(CINEA)
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Brussels, 20000 2022

Kario Cunial

LIFE HEROTILE

Via Molineiio nB0,

31054, Posssged (Treviso), Malia

Subjret: LIFE AWARDS 2020

Dwear LIFE HEROTILE toam,

Miore than one vear has passed since you were recognised as one of the best 2000 LIFE climate
scikon projecis ai a very special LIFE Awards Ceremony. A global pandemic provonted you
From coming 10 Brusaels in person and we have been thinking showt how we could somehow
still roward you For your achievemenis.

We are therefore sending you & small gift ss & token of our appreciation to the whole tcam of
the LIFE HEROTILE prroject

O behall of the LIFE community, we congratulaie you once agaim on your commitment b
Fight climate chsnge in Euroge, Thank you for ell your efforts and spectacular wirk.

Wishing you all the very best in your futune projecis and koop up the good wark]

Y ours sincorely,

{o-signed)

Chiristian STRASSER

Euenpoan Simain, inframiraches ard Ervinement Ewscsiwe Agoncy (CHER) 1068 Bumslonastel BELGIOLERELGE

B ]
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HEROTmE
reduction of electricity and/or gas consumption necessary to have adequate
indoor thermal environment

* reduction of fluorinated gases used for air conditioners

« reduction of the radiative exchanges between external surfaces

URBAN HEAT ISLAND PROFILE
335

BETTER s
than well known technologies as «cool roofs» i
suggested, for their reflectivity as the primary action 208
on the roofs to reduce temperature in the inhabited 20,5
centers (UHI Temp .,
(UHI) ‘cotrer o0 llln  wodae ore
Rural Commercial Residential Rus dential
RSLE;?:;I;EE’::I Diowntown Park
BUT

HEROTILES are not recognized by UE technical rules and by national energy codes,
because until today there weren’t simple physical parameters to describe their behaviour and
their effect on the indoor environment and on the climate
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AN

THE PROBLEM TARGETED

{l: CUMATE CHANGE _
Summer Heat waves

The problem

AIR CONDITIONING
GHG and HFC EMISSIONS

* *

The strategies Adaptation Mitigation

. J
SOLUTIONS

URBAN HEAT ISLAND BUILDINGS OVERHEATING




P THE SOLUTION PROPOSED

Stack effect

Continous
Covering

/ Stack effect
2 + air pressure

drop

Discontinous
Covering
with
HEROTILES

The use of Ventilated and
Permeable Roofs (VPR) is the
most sustainable and promising
strategy to reduce building
overheating. A vented roof can be
obtained through an air space
between installed roof covering and
the roof sheathing. This space
reduces heat transfer and allows
heat to dissipate from the sheathing
and roofing materials.
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BACKGROUND

A previous project LIFE HEROTILE developed new types of roof tiles
and demonstrated the effectiveness of the HEROTILES-based roof
(HBR) in reducing until 50% cooling energy compared to other

recognize the cooling potential of
ventilated permeable roofs
(VPR) and, thus, are not aware
of the environmental and
economic benefits of these new
technologies (VPR & HBR).

solutions.
However, general public,
professionals and Building /N

stakenolders, are not @€ ©  lifeHEROTILE |

=y )
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- TOTAL AMOUNT: 3,032,924 €
- EU CONTRIBUTION: 1,563,160 € (55%)

- 1/07/2020 - 30/06/2026
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OBJECTIVES & SCOPE

LIFE SUPERHERO is a Best-Practice project: it promotes the use of
ventilated permeable roofs (VPR) as sustainable and cost-effective
solutions for building “passive cooling”, increasing building occupants’
and cities summer comfort (adaptation) and decreasing buildings’
energy and green-house gasses emissions (mitigation).

Promotion of Ventilated Permeable Roofs (VPR)
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- Heat exchange with surrounding air
- Reduction of AC use and the related anthropogenic heat
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HE . VPR impact on urban climate
Urban Weather Generator - UNG
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P Promotion of VPR: main actions
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L& Best-practice for HBR:

ife SUPERHERO demonStrator renovation

Current Renovation schedule

« Extra summer monitoring (2022) on existing buildings and new measures on
the roof without metal covering (to define the baseline)
« Monitoring on completed renovation on summer 2024

Existing St uileiines Renovated Buildings with
buildings buildings new HBR
Construction of HBR
New Measures on the roof from October 2023 to
without metal covering October 2024

Existing buildings Renovation

Existing buildings
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The monitoring system installation
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Best-practice for HBR:
The monitoring system
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e The monitoring system

The monitoring system installation (actual roof 2021)3 a5t f|1x
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Best-practice for HBR:
The monitoring system
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The roof

Not occupied flat (#25 C) Occupied flat (#25 B)
Closed west-facing windows, trees shielding, no Est-facing windows, trees shielding
conditioning system
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- Very high constant indoor air temperature « Irregular oscillation of the indoor air
(30°C) temperature (23 - 28°C) due to the AC

system
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The questionnaire

The occupants’ survey
Thermal Sensation Vote
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20% - —— General thermal discomfort
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Cold Cool Slighlty Neutral Slighlty Warm  Hot
cool warn1

Thermal Comfort Vote before the AC installation
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—— Unpleasant thermal environment

nplegisant Acceptable Comfortable
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- - Benefits of clay tiles VPR

Among building passive cooling solutions, the use of ventilated and
permeable roofs is an efficient and sustainable strategy:

= For the reduction of external roof » UHI
covering temperature

= For the reduction of internal
temperature and incoming heat
fluxes

cooling energy
as demonstrated by LIFE HEROTILE

This is obtained trough low cost , low maintenance
durable and sustainable materials
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Wow-aaall To evaluate the environmental and economic benefits of the life cycle of VPR and

life HBR compared to other solutions, to support the decisions of professionals and PA
superhero
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" New project LIFE SUPERHERO

Replicabilita To promote the market penetration of VPR and HBR, amplifying the
impacts of the project, and involving industries and producer associations

e
trasferibilita
industriale

Definition of 3D
models of two new
tiles based on the
technical
characteristics of
the "HEROTILE" tiles

Industrial
Replicability

Prototyping, mold
making and pilot
production
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15,4 Kwp E-coppo
Antique mix

XV-century historical Villa



65,4 Kwp marsigliese red

Industrie

Cotto Possagno










Cotto Possagno




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50: THE PROBLEM TARGETED
	Diapositiva 51: THE SOLUTION PROPOSED
	Diapositiva 52: BACKGROUND
	Diapositiva 53: THE CONSORTIUM
	Diapositiva 54: OBJECTIVES & SCOPE
	Diapositiva 55
	Diapositiva 56: VPR impact on urban climate Urban Weather Generator - UWG
	Diapositiva 57: Promotion of VPR: main actions
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66: LIFE SUPERHERO
	Diapositiva 67: New  project  LIFE SUPERHERO
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74



