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H pon tn¢ BepuotnTag Elval aro TNV ETUPAVELDL UE
HEYOAN BEPLIOKPOCIO OTNV ETIPAVELX LIE UIKPOTEPN

AB/[(1/0d)+(d/N+(1/a,)]

f’l"'ﬂ'f ENERGYSHIELD.
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Arayvon
Twy vlpatpwy

H pon Twv udpaTuwV Elval o TNV ETIPAVELX IE
LEYOAN TTIEDN OTNV ETIPAVELN UE UIKPOTEPN TILEDN

AP/[(1/Bi)+(d/8)+(1/B,)]

f’l"'ﬂ'f ENERGYSHIELD.
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Climate calculator

Temperature; 5.0 °C

Relative humidity: 50 %

Partial pressure: 435,93 Pa

Absolute humidity; 3.40 g/m>
Dew point temp.: -4.03 °C
Saturation v.p.: 871.86 Pa
Air density: 1.2666 kg/m?

Local air pressure: 1013 hPa

ENERGYSHIELD.

F=() (SN MESA

20 °C

50 %

E 116848 Pa

8.64 g/m?
9.27 °C
2336.95 Pa
1.1985 kg/m?
1013  hPa

group

To Xelwvoa n pon uSPATUWY Elval
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Climate calculator

Temperature:

Relative humidity:

30.0

50

Partial pressure; 2120.25

Absolute humidity: 15.15 g/m?®

Dew point temp.: 18.44 °C

Saturation v.p. 4240.51 Pa
Air density: 1.1549 kg/m’

Local air pressure;

f’bra"® ENERGYSHIELD.

hPa

E=() ) MESA

"C

Fa

24.0

50

E 1491.09

10.87 g/m°®
1294 °C
2982.18 Pa
1.1810 kg/m*
1013 hPa

°C

Fa

group
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OOUIKQ VALK ElVOL OLVOPTNON \ L & @
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« Tng TOXUTNTOC TIOPAYWYNE VOPATUWY ECWTEPIKA

o Twv mepBoANOVTIKWY eTOp&oewV (Bepuokpoaola,
VEPA KATALOVIOPWY, OXETIKN LYPOTI, LYPOTLO
£SQPWV, NALOICUOC, TIPOTAVATOALTHUOC,
KOTEVOUVOELC OVELWV).

«  TnNg avTioTaoNng TwWV VAIKWY aTtn SLaXuan Twv 10! t
VSPOTUWV. & —

« TN oUYKPATNONG LYPOTLOCG AOYW
VYPOOKOTIKOTNTOC TWV UAIKWV. -

«  Tng UTapéng TOALOTEPNC UTTOAELTIOMEVNG LYPOCLOG
OTO VALKOL.

*  Tng BepUOKPATIOG TWV SOUIKWY VALKWY WG
OTIOTEAECUO TNG UTTIAPENG 1) OXL BEPUOPOVWTIKWY
VALKWVY € cLVOUOOUO HE TOV TPOTIO XPHon TOU
OLOTNUOTOG BEpUOVONG Kol PUENC.

f’bra"® ENERGYSHIELD.
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« TNV XNUIKN amocaBpwan Toug

(evavBpakwoan, YoABavikN 121
o&eldwan, oxXNUOTIOUOG

OKKOOUOPLOK WV

KOUOTOAAKWY SOUWY 10

SloyKwaong, K.aow).

Coelliciento thermal expansion 10-6~C

« TNV QUOLKN amocaBpwWan Toug
(maryomAnéia, LypPOBEPUIK
OUOTOAO-SLGTOA). 8 40 60 80 1C0

Relative humidity %

Fig. 16.15. Relation between ambient relauve humidity and the
linear coelf of thermal expansion of neat cement paste

f’bra"® ENERGYSHIELD.
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2 VOTNUOTO OEPUOTIPOCOYEWV

FIBRANgeo BP ETICS PLUS FIBRANxps ETICS GF FIBRANeps GRAFIT

fibram ..:cosucw.



O TEPLOPLOUOC TWV XNULKWYV KOl PUOIKWY ETILOPATEWNV
ETIITUYXAVETOL E TN XPrON TWV CUOTNUATWY BEPUOUOVWONG
TIOU OPOLV ETILKOVPLIKA OTLG eTtepBaoslc kot EAOT EN 1504.
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To mpLv

MNetpofopBokog
FIBRANgeo BP ETICS PLUS

et Homdiyp! || b

£ S 0 54 ] L1 b % L & 20 9% 100
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O TIEPLOPLOPOC TWV XNUIKWY KOl e !
(PUOLKWV ETUSPATEWV TIOU SPOLV

ETILKOUPLKA OTIC ETEPPATEIC KOTA ; |
EAOT EN 1504, eTutuyxavetol e | | | | e RRR]
TN XPNON TWV CUGTNUATWY
Bepuopovwaong TETPORAUPBAK
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flh"ﬂlf ENERGYSHIELD. o 50 13 60 5 70 75 80 85 80 a5 100




, FIBRANgrou
Alomvon Jroup

&
Yopopopia

YnAn vopopopia ae OU\/SUO(OLK) Qe Tov
XOUNAOTEPO CLVTEAEOTH QVTIOTOONC OTN
Sloxuaon LOPOTUWY, PU=1, eEao@aAilet:

o 2ToBepr BEPUOUOVWTIKN QUUTIEPLPOP
o TN KaAVTEPN OLOTTVON KoL TOV
TIPOYUOTIKO TIOBNTIKO QEPIOUO TOU
KTnplov
fibram ... suew.
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f’hra'f ENERGYSHIELD.

Alortvon
Sd = uxd yia maxoc povwong 20 cm

FIBRANgeo BP ETICS PLUS FIBRANXps ETICS GF FIBRANeps GRAFIT

u=1 u = 50-90 u =20 -100
Sdyw =1x0,20m =0,2m Sdyps =90x0,20m =18 M Sdeps =80x0,20m =16M

Nadntikn dLtamvon AeltoupyLlkn dLamvon
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oOnTIkn dlortvon & apuypovon

[1poo@aTeC peAeTec amo Fraunhofer Institute otn lfepuovia,

A OelYVoLV OTL To 22EO ue TeTpoBauBoKa ETUTPETIOUY TNV
aTOBOAN LyPOCior TWV TOlXWY HOALG O€ 6 UNVECG, OTAV LIE

| ‘ TN xpnon EPS amatteitat mepimou 2 xpovia!

HaTIKO madnTike asploud

T I o ProxAwuarixn QVEST!

f’bra"® ENERGYSHIELD.



AELITOVPYIKA SLOTTVON group

H €&k ouvBeon Tou FIBRANXps ETICS GF, pe tor TOXWHOTO TwV KLWPEAIOWY TOU LOVWTIKOU VX
elvall EEAUPETIKA AETTTA, TIOPEXEL TNV ATTOUTOVEVN LOOPPOTINUEVN AEITOLPYLKI) SLATTIVON TNC
TOLXOTIOUOC N OTTOLO OPWIC EXEL VO KAVEL E TNV QVTOX N TOU CLUOTAUXTOC BepuoTtpOcoPng Kail OxL
UE TNV IKOWOTNTA LYNANC TTOONTIKAC SIXTTVONC TOU KTNPLOKOU TIEQLBANUATOC.

Mopto vepou os
KATXOTOON LOPATHOU

N\ u=50-90 N
¥ o o » &
ala® 2k
CEE— ’ b
- = 2 E¢w & & & Mioa
e FIK

........

........

f’bra"® ENERGYSHIELD.



K&Be xpovo atnv EAAGOO
mtovw omo 1.250.000 m?
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Mabntikd Zmiti otnv EA " a ,usO cm metpoBauBaka |:|B RANgrO up

. Certified
Passive House

Passive House Institute

%HELLENIC

I I PASSIVE HOUSE
INSTITUTE

f’bran® ENERGYSHIELD.




TN o0 P e —

Information
Technologies
Institute

To 19 Eéumvo Evepyetako 2Znitt Touvu EKETA gtnv
EAMNGSa oxebdiaotnke ueg 16 cm letpofduBaka

CENTRE FOR
RESEARCH & TECHNOLOGY

f’bra"® ENERGYSHIELD.
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2UVOETWYVY 2VOTNUATWYV
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fibran
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EEwTtepikn OseppOMOVWON TOIXOL

pe merpofBaupaxa fibrans-=c
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nxopMovwon

GREENPEACE
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EldIk& oxedloopevo Tipoioy,
oTa EpyaoTnpla epeuvac TN FIBRAN,
filiram UE TIAEKTEC (VEC KATOAANAO Yla xprion atn 22EG
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EUkoANn TomoBetnon

flbram . ...sucwo.



SIBRANgroup

Me A,=0,034 W/mK

KoL taxn amo 3cm €wcg 50 cm

KAAUTTTEL TLC amtaltoelg yia Passive House & nZEB

fibra"® ENERGYSHIELD.



/ SIBRANgrou
MupompooTacia group

O netpofapBakoc we AKOLUOTO LOVWTLKO
KOAUTITEL TG TTAEOV QUOTNPEC OTTALTHOELG TOU
KavoviopoU Muponpootacioc MNA 41/18

fibra"® ENERGYSHIELD.



FIBRANgroup
FIBRANXps ETICS GF

, L, , , onuelo peAbwong
O meTPOPAUBAKOG EIVAL EVO AKOOTO VAIKO KOBWC rept Touc 750 C

FIBRANgeo BP ETICS PLUS

O QVTEXEL LOVIUN EAOYa aToug 6500 C
o KOl ALWVEL PeTal Toug 15000 C

FIBRANeps GRAFIT

onuelo peAbwong
Tiepl Toug 75° C

flbram . ...sucwo.



Mot o MeTpoBAUBOKOC avTEXEL WE Toug 15000 C 1/ group

Fe,O4

8 AlLO,

TiO,

2 o )
t' 8§ Na,O

:..‘,‘ 9 CcaO

M MgOo

il e SO,

H MnO

AVOPYOVO (PUOLKO LOVWTIKO WE tvwdn doun (FIBRANgeo),
TIOPQYOUEVO LE TIPWTN VAN TIPOEPXOUEVN OTTO TIETPWUNTAL.

FIBRANgeo

fibram .. c.sucw.



[lotl T Appwdn MoVWTIKA group
QVTEXOLV PeXPL Toug 75° C

OpyavIKNC (pPUONC TIAGOTIKA JOVWTIKK LE appuwdn doun
(FIBRANeps & FIBRANxps), TtopoyOpevar e Ttpw T VAN
TIPOEPXOMEVN OTTO TN SWUALON TOU TIETPEAXIOU

FIBRANeps

flbram . .:.c suewo. 80 mm = etvat oo vor oelpovpie Le 1,6 kg/m2 TETpEALO TNV OWn
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AEKAOEC TIEPIOTATIKA otV EE

[Mupkayl& g€ 0PN TIOAVKATOLIKIOG, e EUTIAON OO
TIAELPOC PWTLAG, Bepuompogon pe EPS.
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XoUNAOTEPO TPOATTPN

Eva oKOpN ONUOVTIKO TIAEOVEK TNOK

[opadey o oo

Phillip Morris — MNomooTpatoc
4.500 m? FIBRANgeo BP ETICS
AOTIPOTILEYOC - ATTIKN

f’bra"® ENERGYSHIELD.



Yvela & TEPIBOANOVTIKO
OTOTUTIW UL

f’bra"® ENERGYSHIELD.
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Hxouovwon

-56 dB =24 dB

filiram To HOVO UALKO KOTAAANAO KOl YLOL NXOUOVWON
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f’bran® ENERGYSHIELD.



Al0OTOTIKN OTOOEPOTNTA

EPS

Table 2 — Dimensional stability under specified temperature or specified temperature and humidity

group

ATIOOEKTEC KAGTELC SIOOTATIKAG
oTaBEPOTNTOG Yo Bepomnpocon o
oLVVAPTNON UE PETHBOAN Bepuokpaoiog &
vypaciag cuuewva pe to DIN 4108-10

MW

Table 2 — Dimensional stability under specified temperature and humidity conditions

conditions
Designation Condition Test method Requirement
Length and width | Thickness

% %

DS(N)5 23 °C, 50 % R.H. EN 1803 0,5 -
DS(N)2 23 °C, 50 % R.H. EN 1603 +02 -
DS(23,90) 48h,23°C,90% RH EN 1804 1 1
DS(70,-)1 48h,70°C EN 1604 1 1
DS{70.-)2 48h 70°C EN 1604 2 2
DS(70,-)3 48 h,70°C EN 1604 3 3
DS(70.90) 48 h, 70°C, B0 % R.H EN 1604 1 1

XPS

4.2.4 Dimensional stability under specified temperature and humidity conditions

Designationl | Condition Test method | Requirement
Length and width Thickness
% %
DS(70,-) 48h,70°C EN 1604 1 1
DS (23,90) 48 h, 23°C, 90 % R.H. EN 1604 1 1
DS(70,90) 48h, 70°C, 90 % RH EN 1604 1 1

Designation Condition Test method Requirement
Length and width | Thickness
% %
DS{TH) 48 h, 23 °C, 90 % R.H. EN 1604 1 1

f’hra"® ENERGYSHIELD.

O TETPOPAUPBAKAG EXEL TIOAU KOXAUTEPN
SO TOTIKI) OTOBEPOTNTO OE AKPALES
oLVONKEG BEPUOKPACLOG KOL LYPATLOC,
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AlOPOPETIKI SOUI VAIKWV EXEL WG ATIOTEAECUN TNV SLAPOPLKI)
OLUTIEPLPOPX TNV ETOPOCN TNE LYPATLOG

Qe AT

L Cells ln each ad

o"‘b

EPS XPS

fibran® ENERGYSHIELD.
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BepoOPOVWTIKNC LKOWVOTNTOC
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FIBRANgroup
TLylveTaLl ot UALKOL LETA TNV TOTTOBETNON TOUC
Ap=0,032-34 Ap=0,034

v,r'IBRANepS GRAFIT dé ‘ )\=0,025‘7 W/ mK
i
25 xpéva
i
Ap=0,033-4 W/mK

fibra"® ENERGYSHIELD.
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VVOO TTIOXOC UOVWONC

/

/

[10OYUOTIKO (000U

100 mm

20ppwva pe To EN [SO 10456, 0 ouvTteAeoTnC BepuIkng
OYWYLLOTNTOC OXEOLAOUOU, A,, UTIOAOYICETOUL
ACUBOVOVTOC LTTOWN TN CLPTIVKVWON LVOPATUWV:

A, x efbw2-yn

}\2=

10 0,051

10

0,034

FIBRANeps THERMOPOR
FIBRANeps GRAFIT

0.048

0.032

100 mm FIBRANeps GRAFIT = 80 mm FIBPANxps ETICS GF

avTloToLXX
100 mm FIBRANeps GRAFIT = 70 mm FIBPANgeo BP ETICS plus

ENERGYSHIELD.

fibran
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MetaBoAn TG epyaotnpLlakng SNAWUEVNG TG Ay
tou EPS og tiun oxedblaopou (xpnong)
avaAoya pe tnv % vdatoamoppodnon

(EUMEPS-White Book)

Table 8: Thermal conductivity in relationship to moisture content according ISO 10456.

Moisture content Design thermal conductivity (41,)
% Ap = 0,033 W/mK Ap = 0,036 W/mK
1,0 0,034 0,037
2,0 0,036 0,039
3,0 0,037 0,041
5,0 0,040 0,044
10,0 0,049 0,054
15,0 0,060 0,066

f’bran® ENERGYSHIELD.
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2ELOULKN HOVWOoN

fibran




ETtidpaion oslopov otnV €EWTEPLKT BepuopOvVwWan group

HoveAAdwe sved s
4' ' ANTIZEIZMIKNE MHXANIKHE @ETAM TEE

TEXNIKHE ZEIIMOAOTIAE
Altiwn 1999-201%

ﬂavs)\)\r)wo | MY
2UVESPIO FTEXNIKHE = -

e

E
2
{’

Q6kmal :

lov NG

(XPS 6[@Tﬂ@€%@(—€ﬁbﬁ€§6&?ﬂ%@@f@%ﬂc

Out-of-plane displ. (mm)

QVTOXNC YIX VA €UPOC TTAPOLO e
OO QUTO TOL TIPOCOPTNHATOC TNC SLOYKWUEVNC TToAuaTeEPIvNC (EPS).
H Umtapén Tou BEpUOUOVWTIKOU TTPOCHPTAHOTOC XPS emEpEpPE P
flbranm .. .. suicewo. aENan TN PEPOLOOC IKAVOTNTOC TIEPITTOU 40%>.




SIBRANgroup
Attaitnon nZEB ota umtoyelx

Baowkn amaitnon twv nZEB sivat o undeviopog
TWV BepoyePuPWV, YEYOVOG TIou 0dnyel g
KOTOOKELN LUTTOYEIWV Pe pEBOSO TNC YEVIKNG
KOLTOOTPWONG KOl OXL UE TIEOLAOOOKOUC

f’bran® ENERGYSHIELD.
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[lowo elvot OWE N CUUTIEPLPOPE TNC
HOVWONC OE TIEPLTITWOTN TELOUOV);

]
|

ENERGYSHIELD.
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SIBRANgroup

Mée KOTOAANAN SLOCTPWHATWON
ETUTUYXAVETOL JEIWOT TWV OPVNTIKWY
ETUTITWOEWV OE KTINPLO YO CELOULKNG
ETUTAOYLVON avaopag agrR = 0.1g

/”‘i
-
nes ar’ i
ur of bW an layer v e
e b ehavio vl H“—‘“\““ L o P IS
S jod 0N thatrm ; :’. ¢ ’/.,,’ . -t
fount »7 .
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f’bran® ENERGYSHIELD.



SIBRANgroup
BaoIKEG TIOPAPETPOL OXEOLOTUOU

o Boolkn TOPAUETPOC TOL OXESIAOUOU E(VOL N CUPTIIECN TOUL HOVWTIKOU VA LNV
uTtEPPAVEL TO 2% TOU APXLIKOU TIAXOUC.

o O oXedLoOUOC XPNOoNG TOL LAIKOU TIPORAETIEL TNV OOENTN TOUG CUVTEAEDTH OTOTIKNAG
TOBNC o€ Tueg 0,52-0,54 otav epapuolovtal ot 0pllOVTIEC OEIOUIKES SUVALELC.

a) Cening force b) Eccentric force (e<))  ¢) Eccentric force (e>))
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