CONFERENZA FINALE

“Tegole innovative per il risparmio energetico e il
comfort estivo”

Il ciclo di vita delle tegole HEROTILE

HIGH ENERGY SAVINGS IN BUILDING COOLING BY ROOF TILES SHAPE
OPTIMIZATION TOWARD A BETTER ABOVE SHEATHING VENTILATION
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PROGETTARE PYIFC
h fN QUASI ZERO NZEB

: . Edifici ad Energia Quasi Zero

__ -~ Il primo obiettivo e stato quello di ridurre |
E — 0 consumi “operativi”, ossia i consumi di energia
per il funzionamento dell’edificio

(riscaldamento, condizionamento,
illuminazione...)

NUOVE TECNOLOGIE NUOVI MATERIALI

Una progettazione integrata che consideri
anche le energie inglobate nei materiali da
costruzione, puo consentire un significativo NUOVE NORMATIVE

E REGOLAMENTI

)
risparmio aggiuntivo, pari a circa il 20 A)

senza comportare costi addizionali
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LC-ZEB

un edificio LC-ZEB e un edificio in cui I'energia primaria utilizzata
nell'edificio (produzione dei materiali e dei sistemi costruttivi,
gestione dell’edificio) e uguale o inferiore all'energia prodotta da
fonte rinnovabile all'interno dell'edificio nel corso della sua vita

4.0-6.2 GJ/m?
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4,0-6, é GJ/m2
1100-1700kWh/m?
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@constructionlca

Number of Verified EN 15804 EPD by Programme
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Life Cycle Assessment
A3 Manufacturing LC stage

Tegole in Laterizio SAN MARCO EN15804 A3

GaBi pizno di processo:Quantins di riferimento

Clay scraps IT: SANMARCO - A3 Xghy IT: SANMARCO - A3 gh
Internal Recyde ESSICCAZIONETERREAL _ Impasta di argils ), COTTURATERREAL <MFG>
Clay flour {dryed) * e essiccato IT: Electricity gridmix gy, | IT: Natural gas mix ts
{production mix) ts <LC>
FY
IT: SANMARCO - A3 - et | |
Approvvigionamento o Matural gas, at
ANCILLARI TERREAL Constuction product Sectricty consumer taly
<p-sgg = X o IT: Impasto di
IT: Credit for day sorap argila formato
I “u-so> [Mirerals]
Other Primary IT: SAN MARCO - & IT: SANMARCO - A3 gh IT:SANMARCO - A3 e
" ALLOCAZIONE Co-Prodotto CONFEZICNAMENTO PRODUZIONE di 1 ton di
TERREAL <LC> Srimary Product - TERREAL <MFG> = Clay roofing tiles == tegole in laterizio TERREAL ELI-28: Tap water ts h
l L= 4— Water (tap water) =
IT:SANMARCO -A3 gy IT: SANMARCO-A3  gh
PRELAVORAZIONE TERREAL T T MM =0 LIL e 2
<MFG> RS
Clay Granulate Waste from Clay Sewage sludge
production (waste water
processing)
& e IT: Credit for day scrap {,Q IT: GRANULATC DI h
ay powder = Clay scraps
<U-503> - LATERIZIO <u-so> s _A3-
Internal Recydle I SANMARCO -A3 - ghy REFLUI CIVILE: Muricipal
Smaltimenta RIFIUTI di waste water treatment {mix)
PRODUZIONE TERREAL =
<MFG>
IT: Credit for day scrap {,Q Clay scraps
<U-s0 Internal Recyde

/ia
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Life Cycle Assessment

SAN MARCO - A3 - Smaltimento RIFIUTI di PRODUZIONE

G=Bi pizna di processo:Quantits i riferimento

EU-23: Commerdal waste
(AT, DE, IT, LU, ML, SE, CH)

on landfill ts <p-agg=

EU-28: Municipal waste in
waste indneration plant ts

I

A3 Waste disposal LC stage

*
Nonhagardnus Hazardous waste
waste disposed dispased (HWD)
!
(NHUDZ | EU-28: Diesel mix at filing
MOM PERICOLCSI, Eure piilg station ts
5, 28 - 32t gross v;eight / PERICOLOSI, Euro 5, pli
_— Co 28 - 32t gross weight [ 22t |
Non-hazardous Y F Diesel
waste disposed Hazardous waste
(NHWD) disposed (HWD) 1
) ) - Sewage sludge EU-28: Municipal waste ;h
IT: SAM MARCO - A3 RIFIUTI di Produzione TERREAL <u-so= J(h Sewage sludge ' P
— (waste water ==} Trasporto FANGHL, p'i_ waste water  wep WEtEr treatment (variable
processing) Euro 5, 28 - 32t gross .
[E— i processing) sludge treatment) ts <LC>
| weight / 22t payload
MNon-hazardous . )
waste for further Unspecified oi
processing waste
wyr
EU-28: Diesel mix at filing _ IR p¥ OLL Euro 5,23 -32t pliy
station ts = Diesel = Selezione, Euro 5, 28 - 32t gross weight / 22t payload ALLUMINIO, Euro 5, 28 pfly EU-28: Diesel mix at filing
gross weight [ 22t payload — Packaging wast - 32t gross weight / 22t = Diesel = o
I (metal) payload capacity ts <u-so>
Mon-hazardous
waste for further Diesel
processing

]

RIMA: Mixed recyclables, ,‘:‘
sorted at MRF <u-bb>

EL-28: Diesel mix at filing
station ts

ifeHeROTIL:
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Life Cycle Assessment

D Benefits and Loads beyond the system boundary
Tegole in Laterizio AEROTILE EN15804 D

E=8i pizno £ prooersoeCuaniits di rilarimanin

IT: ILCA Tegole in Laterizio Modulo D <u-so>= p)(h

EU-28: Diesel mix at filing  Flastic granulate GLO: Materials for Energy ﬁ.’q
station ts ™ (umspecified) = Recovery (MER) ts-£°D
1 .
Plastic granulate
Diessd I N I {unspedified)
Companents for Aluminium scrap
l Re-ls= (CRLY J, DE: Plastic, incneration in =¢
1 GLO: Matenals for = MWL {EN158D4 D) ts
et o L e IT: Credit for reuse of & Recyding {(MFR) t=-EPD
Stacemggio, Eurs 5, 28 - 32t Clay roof tles ts <u-sa> .
aross weight f 22t payload - Alurminium serap
capacity ts <u-so>= +
EL-28: Aluminium .g.ﬁ
recycling (2010) EAA
| . < =
Clay roafing tiles s
Clay (for aredit)
Aluminium ingot
{secondary)
EU-15: Remelt p
aluminium ingots - aredit
IT: Tegole in Laterizio AEROTILE EN15804 A1-AZA3 gh {open loop) ts <u-so >
COTTO POSSAGNO «<MFG:> T

Aluminium ingot
I
EU-23: Aluminium ingat
mix EAA (2010 only
produced in Burgpe) EAA
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1,0E+04
9,0E+03
8,0E+03
7,0E+03
6,0E+03
5,0E+03
4,0E+03
3,0E+03
2,0E+03
1,0E+03
0,0E+00

5,0E-01
4,5E-01
4,0E-01
3,5E-01
3,0E-01
2,5E-01
2,0E-01
1,5E-01
1,0E-01
5,0E-02
0,0E+00

AEROTILE Roof Tile ILCA A1-A2-A3

EN15804 - Abiotic depletion potential for fossil

9,19E+03

ILCA - Tegole
Portoghesi A1-A2-A3

EN15804 - Acidification potential (AP) [kg SO2 eq.]

4,66E-01

ILCA - Tegole
Portoghesi A1-A2-A3

resources (ADPF) [MJ]

ILCA - Tegole ILCA - Tegole
Portoghesi Al Portoghesi A2

4,91E-02
9,93E-03
ILCA - Tegole ILCA - Tegole
Portoghesi Al Portoghesi A2

LAST MONITORING VISIT

EN15804 - Abiotic depletion potential for non

fossil resources (ADPE) [kg Sb eq.]

E-
8,85E+03 bOR05 5,23E-05

ILCA - Tegole ILCA - Tegole
Portoghesi A3 Portoghesi A1-A2-A3

4,07E-01 8,0E-02
7,0E-02

6,87E-02

ILCA - Tegole
Portoghesi Al

5,0E-05
4,0E-05
3,0E-05
2,0E-05
1,0E-05
1 87E-06 1, 07E 06
0,0E+00

ILCA - Tegole
Portoghesi A2

Phosphate eq.]

6,0E-02
5,0E-02
4,0E-02
3,0E-02
2,0E-02
1,0E-02 6 78E-03 2 11E- 03
0,0E+00

ILCA - Tegole ILCA - Tegole
Portoghesi A3 Portoghesi A1-A2-A3
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ILCA - Tegole
Portoghesi A1

ILCA - Tegole
Portoghesi A2

11

4,93E-05

ILCA - Tegole
Portoghesi A3

EN15804 - Eutrophication potential (EP) [kg

5,98E-02

ILCA - Tegole
Portoghesi A3



AEROTILE Roof Tile ILCA A1-A2-A3

EN15804 - Global warming potential (GWP) [kg EN15804 - Ozone Depletion Potential (ODP) [kg R11
CO2eq.] eq.]
2,5E+02 1,4E-08 1,30E-08 1,30E-08
,2E-08
2 0E+02 1,94E+02 12E
1,0E-08
1,5E+02 1425402 8,0E-09
1,0E+02 6,0E-09
4,0E-09
50401 4,12E+01 Jotos
10SE+01 ' 3,69E-12 4,34E-13
0,0E+00 I 0,0E400
ILCA - Tegole ILCA - Tegole ILCA - Tegole ILCA - Tegole ILCA - Tegole ILCA - Tegole ILCA - Tegole ILCA - Tegole
Portoghesi A1-A2-A3  Portoghesi Al Portoghesi A2 Portoghesi A3 Portoghesi A1-A2-A3  Portoghesi Al Portoghesi A2 Portoghesi A3
EN15804 - Photochemical Ozone Creation Potential
(POCP) [kg Ethene eq.]
o 6,08E-02
6,0E-02 : 5,73E-02
5,0E-02
4,0E-02
3,0E-02
2,0E-02
10802 3,55E-03
0,0E+00
ILCA - Tegole ILCA - Tegole ILEWS4Ee0Dle ILCA - Tegole

-LOE-02 portoghesi A1-A2-A3  Portoghesi Al Portoghesi A2 Portoghesi AVA‘ -
life HEROTILE
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4,0E+03
3,5E+03
3,0E+03
2,5E+03
2,0E+03
1,5E+03
1,0E+03
5,0E+02
0,0E+00

2,0E-01
1,8E-01
1,6E-01
1,4E-01
1,2E-01
1,0E-01
8,0E-02
6,0E-02
4,0E-02
2,0E-02
0,0E+00

LAST MONITORING VISIT

Roof Tile SAN MARCO A1-A2-A3

EN15804 - Abiotic depletion potential for fossil
resources (ADPF) [MJ]

3,56E+03 3376403

Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio

SAN MARCO SAN MARCO SAN MARCO SAN MARCO
EN15804 A1-A2-A3 EN15804 Al EN15804 A2 EN15804 A3

EN15804 - Acidification potential (AP) [kg SO2

eq]
1,88E-01
1,73E-01
1,45E-02
1,55E-03

Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio
SAN MARCO SAN MARCO SAN MARCO SAN MARCO
EN15804 A1-A2-A3 EN15804 Al EN15804 A2 EN15804 A3

7,0E-05
6,0E-05
5,0E-05
4,0E-05
3,0E-05
2,0E-05
1,0E-05

0,0E+00

3,5E-02
3,0E-02
2,5E-02
2,0E-02
1,5E-02
1,0E-02
5,0E-03

0,0E+00

EN15804 - Abiotic depletion potential for non fossil
resources (ADPE) [kg Sb eq.]

5,75E-05

Tegole in Laterizio
SAN MARCO
EN15804 A1-A2-A3

8,86E-07

Tegole in Laterizio
SAN MARCO
EN15804 Al

1,99E-07

Tegole in Laterizio
SAN MARCO
EN15804 A2

5,65E-05

Tegole in Laterizio
SAN MARCO
EN15804 A3

EN15804 - Eutrophication potential (EP) [kg
Phosphate eq.]

3,31E-02

Tegole in Laterizio
SAN MARCO
EN15804 A1-A2-A3

life HEROTILE “
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Tegole in Laterizio
SAN MARCO
EN15804 Al

3,19E-03
[ ZB7E0e

Tegole in Laterizio
SAN MARCO
EN15804 A2
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2,96E-02

Tegole in Laterizio
SAN MARCO
EN15804 A3



1,2E+02
1,0E+02
8,0E+01
6,0E+01
4,0E+01
2,0E+01

0,0E+00

3,0E-02

2,5E-02

2,0E-02

1,5E-02

1,0E-02

5,0E-03

0,0E+00

LAST

Roof Tile SAN MARCO A1-A2-A3

EN15804 - Global warming potential (GWP) [kg EN15804 - Ozone Depletion Potential (ODP) [kg
CO2eq.] R11eq.]
9,0E-12 8,38E-12 7 84E12
9,96E+01 9,71E+01 8,0E-12 :
7,0E-12
6,0E-12
5,0E-12
4,0E-12
3,0E-12
2,0E-12
2,13E+00 7 87E-01 LOE-12 AA1E-13 1,01E-13
0,0E+00 [ [
Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio Tegole in Laterizio
SAN MARCO SAN MARCO SAN MARCO SAN MARCO SAN MARCO SAN MARCO SAN MARCO SAN MARCO
EN15804 A1-A2-A3 EN15804 Al EN15804 A2 EN15804 A3 EN15804 A1-A2-A3 EN15804 Al EN15804 A2 EN15804 A3
EN15804 - Photochemical Ozone Creation
Potential (POCP) [kg Ethene eq.]
2,55E-02
2,39E-02
1,57E-03 141E-04
Tegole in Laterizio  Tegole in Laterizio  Tegole in Laterizio  Tegole in Laterizio
SAN MARCO SAN MARCO SAN MARCO SAN MARCO
EN15804 Al1-A2-A3 EN15804 Al EN15804 A2 EN15804 A3 A I
life HEROTILE -
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Use of renewable primary energy excluding renewable

primary energy resources used as raw materials (PERE) [MJ, 1,20E+00
net calorific value]
Use of renewable primary energy resources used as raw 3 26E+02
materials (PERM) [MJ, net calorific value] !
Total use of renewable primary energy resources (PERT)
(primary energy and primary energy resources used as raw 3,27E+02
materials) [MJ, net calorific value]
Use of non renewable primary energy excluding non
renewable primary energy resources used as raw materials 9,26E+03
(PENRE) [MJ, net calorific value]
Use of non renewable primary energy resources used as

. e 2,76E-05
raw materials (PENRM) [MJ, net calorific value]
Total use of non renewable primary energy resources
(PENRT) (primary energy and primary energy resources used  9,26E+03
as raw materials) [MJ, net calorific value]
Use of secondary material (SM) [kg] 0,00E+00
Use of renewable secondary fuels (RSF) [MJ, net calorific 1 96E-21
value]
Use c.>f.non renewable secondary fuels (NRSF) [MJ, net 2 31E-20
calorific value]
Net use of fresh water (FW) [m?] 2,18E-02

life HEROTILE
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-1,07E-07

1,54E+01

1,54E+01

1,65E+02

2,24E-07

1,65E+02
0,00E+00
8,17E-29

1,24E-27

1,17E-02

-6,16E-08

9,78E+00

9,78E+00

1,85E+02

1,40E-06

1,85E+02

0,00E+00

9,25E-28

1,40E-26

1,79E-02

15

1,20E+00

3,00E+02

3,02E+02

8,91E+03

2,60E-05

8,91E+03
0,00E+00
1,96E-21

2,31E-20

-9,84E-03



HEROTILE Full Life Cycle

Other environmental information describing waste categories

ILCA - Tegole ILCA - Tegole
Portoghesi A1-A2-A3 Portoghesi A1

ILCA - Tegole Portoghesi A2 ECAS Tegole T

SCA T:gloLezP:;toghea SCA TegoLelPortoghea ILCA - Tegole Portoghesi A2 ILCA - Tegole Portoghesi A3

Componenti per riuso (CRU) [Kg] 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Materiali per riciclo (MFR) [Kg] 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Materiali per recupero energetico (MER) [Kg] 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Energia Elettrica Esportata (EEE) [MJ] 4,80E-01 0,00E+00 0,00E+00 4,80E-01
Energia Termica Esportata (EET) [MJ] 8,63E-01 0,00E+00 0,00E+00 8,63E-01

EN15804 - Global warming potential (GWP) [kg CO2 eq.]
2,5E+02

1,94E+02
2,0E+02

1,42E+02

1,5E+02

1,0E+02

5 0E+01 4,12E+01

0,0E+00

ILCA - Tegole Portoghesi ILCA - Tegole Portoghesi ILCA - Tegole Portoghesi ILCA - Tegole Portoghesi ILCA - Tegole in Laterizio ILCA - Tegole in Laterizio ILCA Tegole in Laterizio |

3,49E+01

2,01E+00 5,29E+00

Al1-A2-A3 EN15804 B6
-5,0E+01
-1,0E+02
LoEr0z /N -1,39E+02
-2,0E4+02 life HERQTILE sl
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Clay Roof Tiles in Europe

Clay roof tile,

factory DE: Roof tile

tile
e - | (En15804A1-A3)
Initiative Ziegel |\ o tcepp | cREATON (a1-a3) | HANgeda (A1-A3)
(A1-A3) CREATON (A1-A3

AT: Clay

BRAAS roofing| Clay roof tile, EU-28: Roof

DachZiegel DachZiegel

HEROTILE £PD EPD roofing tile tiles factory Dorfen

NEL-20150326-1BD1 | ERL-20140214-IAC1

EN15804 - Abiotic depletion

potential for fossil resources 3,56E+03 5,32E+03 4,70E+03 4,16E+03 4,32E+03 5,78E+03 4 51E+03 4, 85E+03 4, 87E+03
(ADPF) [MJ]

EN15804 - Abiotic depletion

potential for non fossil 5,75E-05 3,34E-05 5,21E-05 2,51E-05 2,87E-04 1,87E-05 1,67E-05 4,96E-05 3,11E-05
resources (ADPE) [kg Sb eq.]

EN15804 - Acidification

potential (AP) [kg SO2 eq.] 1,88E-01 3,38E-01 4,70E-01 3,34E-01 3,40E-01 3,47E-01 3,23E-01 2,70E-01 3,09E-01

EN15804 - Eutrophication
potential (EP) [kg Phosphate 3,31E-02 5,14E-02 5,00E-02 3,58E-02 5,19E-02 4,99E-02 4,23E-02 4,90E-02 4,58E-02
eq.]

EN15804 - Global warming

potential (GWP) [kg CO2 eq.] 9,96E+01 3,50E+02 2,97E+02 2,55E+02 2,93E+02 3,61E+02 2,82E+02 3,25E+02 3,10E+02

EN15804 - Ozone Depletion

Potential (ODP) [kg R11 eq.] 8,38E-12 1,12E-09 5,21E-09 4,14E-09 5,05E-09 2,06E-07 3,84E-07 7,64E-11 1,68E-10

EN15804 - Photochemical Ozone
Creation Potential (POCP) [kg 2,55E-02 4,17E-02 4,00E-02 4 52E-02 2,52E-02 3,70E-02 3,47E-02 6,61E-02 6,96E-02
Ethene eq.]

life HEROTILE -
LAST MONITORING VISIT 23/01/2019
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-40% kg CO,eq.
emitted during production
Life Cycle stage
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HEROTILE Use stage B6

EN15804 - Abiotic depletion potential for fossil resources EN15804 - Abiotic depletion potential for non fossil
(ADPF) [MJ] resources (ADPE) [kg Sb eq.]
9,19E+03 I 9,18E+03 I
| 5,23E-05 I 523605
| 1
| i
| |
| i
l 2,64E-05 l
1 i
1,67E-05
| |
1,00e+03 1
I 7 88E+02 I
I | I
PORTOGHESE standard PORTOGHESE standardl AEROTILE A1-A2-A3 AEROTILE PORTOGHESE standard PORTOGHESE standard lAEROTILE Al-A2-A3 AEROTILE
Al-A2-A3 B6 | Al1-A2-A3 |
EN15804 - Acidification potntial (AP) [kg SO2 eq.] EN15804 - Eutrophlcatlon pbtential (EP) [kg Phosphate
4.66E-01 : 4,70E-01 eci.]
1 |
I 6,87E-02 | G90E0
| i
| |
| 1
| i
| i
| |
| i
6,07E-02 : 4 17E-02 8,53E-03 I 5,70E-03
s o] | I
PORTOGHESE standard PORTOGHESE standardl AEROTILE A1-A2-A3 AEROTILE PORTOGHESE standard PORTOGHESE standard l AEROTILE A1-A2-A3 AEROTILE
Al-A2-A3 B6 | Al-A2-A3 B6 | B6
' e B :
life HEROTILE

LAST MONITORING VISIT 23/01/2019



HEROTILE Use stage B6

EN15804 - Global warming potential (GWP) [kg CO2 eq.] EN15804 - Ozone Depletion Potential (ODP) [kg R11 eq.]
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HEROTILE Use stage B6
-30% GWP kg CO

2 eq. emissions

HEROTILE

Standard roof tile

Global warming potential
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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

V' HEROTILE

Standard roof tile

Photochemical Ozone Creation Potential
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