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1. Introducere

1 0S&aid R20dzYSyid LINBTAYyGN &a0§NH2OGdzZNF UA NB

apel EeB4H nmc X F O2NRdzZ RS AYEFEYyGrNB yN®» 71
: :

'.F
LINAYOALI € SEt2NI FIFT S UA NBFEAT NNR S
1.1. Consortium

yy2299 S&3GS dzy LINPASOG RS OSNDSGFNB UA Ay20I 1
parteneriNB LINBT SY i Ny R AyaidAddziS RS OSNOSGIFNBZi nydN
Ydzy AOA LI £ AGNGA RAYy UlFasS FighHisS YSYONB FES ! yvAad
PARTNERS
@ = COORDINATOR CNR-ISAC, Italy
ITC[a] CNR-ITC, Italy
ICMATE CNR-ICMATE, Italy

Advanced Management Solutions,
Greece

@oﬁ R.E.D SRL., Italy

tecnalia) Tecnalia Research & Innovation, Spain

% Guidolin Giuseppe — Eco. G. srl, Italy

v
:L[_i;_‘-'_

amsolutions

e 5.C Pietre Edil S.R.L, Romania

i TRE poal

0 1ZNAB Sp. z 0.0. IZNAB Spolka z Ograniczona
e e Odpowiedzialnoscia, Poland
Slovenian National Building and Civil
ZAG . . . .
Engineering Institute, Slovenia

emws ' Magnetti Building SpA, Italy

Municipality Varis-Voulas-
Vouliagmenis, Greece

Figua 1. InnoWEEonsortium parteneri

1.2. Schita proiectului

Q ! YAdzySIF 9dzNRPLISIFYN>SX RSUSdNAES G20FtS 28, N
AaSO02NHA O2yaidNHzOUAAT 2N O2Y I NROGJAVRBINNE YR
nepericuloase din cati NHZOGAA UA RSY2f NNRA 6/ 520 NBLINBIT A
RS G2yS ny wunmcO OFNB | NB dzy LI U A
StAYAYLFGN ny RSLRTAGSES RS RSUSdzNA!
SESYL) dz dzYLX SNBI RNXzYdzt dzA UA Fdzy RIF GASA D Oy LX
G20t RS SYSNHAS RAY ! yAdzySIF 9dzNRPLISFYyN UA adzy
NYodzyNGNGANBI a6O¥WNBGNGAKASNENRSWAORKHZNI 6 Af A UGN
Oy I 0Said OF RNz UA O2yF2NX [062NRNNAREt 2N SO2y2YA
I+ @dzi OF &02L) RST @2t G NBI LI y2dz2NRAf 2NJ | NKAGS
NYodzy NG NbANAKR2NE ONBI ft AT FGS RAYy tAFYUGA Ay20F G210
mari de agregate reciclate din CDWI(.3). Acestgpanouri au fost proiectate pentru impact redus

asupra mediului, energie redd N> SYA&AAA NBRdzaS RS / hi UA- LISNF
GAYGN AyOftdRRZ RS |aSYSySItz OtNRANRES SEA&aGSYyY
patrimoniuluicultural.
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> A = s

DS2LREfAYSNAA adzyd tAFYUGA I O2NBEHYOOARSONG IEY EB
RS OAYSyYy(d t 2 NLINBYRISS ARIH22NNANINRdrza S RS OF Nb2y UA
RSUSANNA &l dz YIFGSNAA LIBANSA @ SOYzy @I RBIzHO { Wyl yi 2 D9 9
materiale geopolimericek RA ON dzy Y2 NIl NJ Ff dZAR OF NB ny 02 Nl
anod | yAOS NBOAOfIFGSY OFINB SaGS LINAYOALN fdA O2Y
de geopoly SNJ OF' NB ny O2NLIBR2NBFT N FAS nm:3I TFdldte. pr: R
LI NI'S RAY OSNDSGFNB | F2aiRRSIRNEOOSIiaN R 1 dZNS\NR AL
agregate reciclate adecvate.

Au fost dezvoltate trei tipuri de panoumodulare prefabricateRigua 2), R2 dzN LISy (i NHz | |
anvelope exterioare:

otly2daNRA | aSYNyYNi(z2FNB AadSyYydz dza );02YLRT AU R
| AV f

o LI y2dz2NA RS LI} I OF NB R 2N OSYGAE I GST
O\ dzydz LISYGNHz aA&aG8YStS RS nyONET ANB UA NNOAN
o Panouri radiante de tavan peNtlz ny ONf T ANB «k NNOveNBne 6 RSI
AdzLX AYSY Ol NN Y2RAFAOFIGS LISWdzNBz2 B (1) K QB UK & S
laborator).
PSR Rl ——

(b)
Figua 2. Panouri INnoWEE cu instalarea lor la casa pilot din Padbvé (i I 0 Y £ 0AF{0S éa59 ¢oLo/v{ F I
GSYGAt TGN UA 000 LI yYy2d2NR NIRAIFYy(diS R

I F2a0 02y OSLIMziNZI LINPASOGFGN UA AyadltraN 2
6¢!tto LISYGNHz I LISNXYAGS 2 LINE R dzO iniySO SR NINBINAE
I 2dza 0 NBl LINRRdzOGASA SEGAyEBEA LI N 2RI d ISty A NSz

dZNXSIFT N aN FAS AyadltraS ny Oft NRANARES RSY2 NB

tFy2dz2NAES LINPRdzaS |dz F2ad | LX AOIFGS LieinstdlaieNHz Of
UA LISNF2NXIFYGSES 2N ny {9 NNSH A0 YR LI SHFASO0 Al Sy (TN 2
Of NRANA RSY2 @GANIidzr €S LINARY &AYdzZ NNA ydzYSNAROS®
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Construction and Demolition Energy consumption of
MOTIVATIOM b
© © Waste (CDW) stream buildings

Prefabricated panels fo
INNOWEE improved energy efficiency:

STRATEXC 1 Exterior envedpe

_ _ 1l Interior environment
Innovative geopolymer binders

Exterior envelope Interior environment
INNOWEE

PRODUCT ETICSke panels o Radi?mheating/cooling panels
Ventilated¥ I cel RS LJ y St a

Experimental testing, monibring and modelling

Figua 3. InnoWEE in sinteza

I OGAGAGNGAE S LINBEA S OGNS az8 y i ¥ T 8 e dhigetvifl@sperifice. 02 vV & A R

NHXz | RST @g2¢t Gt t
I

a2
- 021 NB LIS ycéld\sistedte. N R

LINAYS aSOdzyRIFINB FRSO@GIFGS UA RSI
GSNBRFGAES LINBFFONAROFGS RS nylfaN
t SYGNYz | @S NI NV@IdzNS NANASMIN-& yé O-tin Pl |

UA | LJ2 A-uri glgfmo wealed Reidtr@ a modela sitgif S RS Y 2
a@ANILdz- £ S¢ Odz Ot AYIG RAFSNRG LISy

z

Ly NBRdzOSNBIF UA AYyOA&AGAGE GNDZOV
LASGSES LISyidNdz Ot NRANRES y2ia UA
dezvoltare de afaaeimobiliare.
pa
pd - 5871 @2t GF NBF 3IKARINAE 2N RS Ay TF2NY
W ABM Odz LINA OANB diseminfarézStatelor f dzii A A U A
gl &
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InnoWEE
it WAE 0 R B R

1.3. Etapele InnoWEE

PNEASOGdzA Lyy2299 | F2ai0 LXFYATAOI dzZNX gl DRY T2 N
1. Oy LINAYI FFEIN F LINRPASOGdzZ dzA S ARSYGATFAOF NB
STFSOGdzZ (IRSILBAtLIiNHz WA S € dzt 2 LINBt dzONF NB al
FIANBIFGS NBOAOEIGS | RSOGI G S Zrimé Seduntiard (SRNW.N y R
I OSFadN FFEIN | LINBadzddza Y2RSNYAT I NBI dzy S
RSa(GAaNLIA SNAA RNHzYdzZNRAE 2NE OFNB | F2380G Y2RAS
RAYSyaAidzySt LI NILAOdzZ STt 2N X H YY®

2. Apoi, sau dezvoltat doid I Y G A 3IS2LR2t AYSNAOAZ dzydzZ Odz F 3|
nylfagN -RSPDaA R G8z/dzt O ¢VobdBRABAYMENSG) Plinyll atfaSty
O2YLRYSYGl LINAYOALI N F  GdzidzNRPNJ LI y2dzNRAE 21
dZNX NF 28NN RS aGNYX G0 &adzoGANBT | F2a0 | LX AOI
RS FFG4lFIRN UA @SNEAD Stzi AY2RIAIFR ORh §N | LI y2c
hLIGAYAT FNBEF €AFYGAEf 2N I LINBadzZlddza | 2dmidl NB
LINR I ALISGS LISYyiaNHz I a8 O2yF2NXI OSNAYyUGSt 2N
mecanice /fizick £ S YIF GSNAF € St 2NI nydGNNRGS LISy dNHz -
aFGAAFNONG2I NB o

3.CFHTF RS LINBG2GA LI NB2 LI NBA- | £ A& dfLiNGlt L BgdtND A O dz
I F2ad RSRAOIFGN ARSY (A FerpanNuxibrdin gihciNde GedefeNh & G A
dimensiunilor, formei etcsia N FdzZNYy AT ST S AyRAOFIGAAES ySOSa
pilot. Untest preliminar de instalare a panourilor externe a fost efectuat pe untpdaedlat
RAY o0Sd2y | NCNR. fF Ayadlftlaaa

4. 5dzZLIN 20 0GAYSNBI NBT dzf GFGSt 2N LIR2TAGASBS ny €
S¥FSOUdzZZr N ny DNEDAFI KA ONINGSt 2 & { A IPFAMNE £ A1 |
(TUPP). Panourile din geopolimeri din lemn (WGP) au fost pr&lu £ I Ay adl f F GA
LGFrtEAlr® 1'OSIFadN FFEIN | AYLIX AOFG S@IFf dad NBI
F92NRNNAES RSIYAVNEBSXSWYROAIGKALFf SO | dz F2a
I NIIAO2t S AyOfdz@aAd OStBA LOYIINHLIS WiENDz t G NBG Inl
RdzNF 0 Af AGNGAA @

5 tFy2dNAES Fdz F2ad AyadaltraS ny n  OGNRAOMN |
AyadadlrtrNBE LISYydNdz + S@IFf dzZ  LISNF 2 Ndval fosi) de G S N
asemenea, sub oBsNII GASd wST dzf GF 0SS Y2y AG2NAT NNR A
Of NRANAR RSY2 @ANIdzr £ S LIS yAlyNHS NI ST GEAASRAFD A Y LI

6. Oy OStS RAY dzN¥NX | F2ai SeiéniruaedaNaimpadupd | f dz
asuNJ YSRAdz dzA | € (dzidzZNBNJ a2¢€ dzi A Af 2 NJ LINE LJdz&

printr2 I yIFf AT N I O2 & {/dkf odzAU AO ALONAdyt dRAS TR f AR NS @
I FF OSNR LISYGNHz | RSFAYA LRGSYUGALlIfdA LIASGESA
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2.551 @2t 0F NBI RS y2A YIFIGSNRARIFIES UA |
I OSF&AGN &aSOGAdzyS LINBTAYdiN OSNDSIOENNARES SFSOGdz
02y a i NUzOMRAEANNRA 6 R3320 LISYdNHz | 20GAYyS 3INB3II
3S2LREAYSNAOSET OFNB adzyd O2YLRYSyYydl LINRYOALN
3S2LREAYSNAZ O2yF2NXY OSNAYGSEt 2N AyadlfldiiSA
aF GAAFNONG2F NBT O0AAAOD LINE AN NINI UAA  NBYAS (i 2NBS
ny dNNRNB o

2.1. t NBf dzONJ NB | UA dziAf AT I NBI RSUSdzNAf 2 N
DSUSdzZNA RAY O2y&aliNHzZOGAA UA RSY2f{ NNR 06/520
Materialul geopolimer utilizat pentru fabricarea panourilgry 22 99 ny O2N1J2 N} 4GS p ¥
dza OF G N | reciglad ahorda8de Aexivate din CDW. CDW cuprinde de obicei materiale
YAYSNIES AYySNIS 060060SiéG2ys ONNNYAT AX GAIES UA OS
de alte componente @ S E SY LJ dzZ f-cardory, amestduyri Gifuriirisa & AWLa CDWYR N2 y (
NELINBT AYGN FLINRPEAYIFGAG 2 (iMgBaM)y @ntrit ApyoxirRatv®E dzNR € S
miliarde de tone pe an.

Wholesale of Agriculture, forestry
waste and scrap andfishing
1.0 Households 038
8.3

Services
(except wholesale of
waste and scrap)

39 Mining and
quarrying
282

Construction
34.7

Manufacturing

Energy
37

Waste/
water
9.1

Figuad.5 SUSdzZNA RAY O2yaidNHzZOUAA LINAYUNB G21dS RS

l Gdzy OA ONyR &S f dzONBFT N Odz RSUSdzZNAt S UA NBOJ
O2yAARSNINB RAFTSNAGS R2Odoh3aklnd avitSA A 1 I0OSA @820 / G
amrecicla2 ny LINPRdzaS LISYGNHz O2yaidNHzOGAAZ (NBOdzh &

documente:

w ftSIAAEFOGAF LINADAYR RSUSANNAE ST

w £SAAATTFIOALF LINAGAYR LINE Rdza HINRHY DA S6 IXV2 W Y Nz 2R3
2RG20) YAl @

[ SIA&EFOAI ! 9 NBftSGIyl
9EAAGN 2 fAAGN ALIBRSHFEIYEN
a materiilor prime secundare.

—
o Z¢

LISy G4 NHz RS U
BSR2 QdzySyu S

7/84



InnoWHEE( Training manual

lega f  GAS ISYSNItN LINAGAYR RSUSdzNATE S

w 5 A NG&dDui 2028/98 / CE privinc
PROCESS

RSUSdANAE ST
0

[ 7\ é lj I S dZN‘E LJé l y N Primary operation Resulting from the
2000/532/ CE,)’ primary operation
w 5SOAT AL [/ 2YAAASA ‘ '
© WSt SYSydl NEI 4N Bl
101372006/CE; 4 |
w 5 A N$ (") l:l A @ I Vm(db(db[*ﬂ)Kithll Directly usable Not directly usable
RS RSUSdANAT BY-PRODUCT | WASTE
w ! OOSLWIINBI ny 5S0 ool e e GAYR
depozite|e (S ﬁ S 0 é dzNA T regulations and REACH) Directives)
w wS3dz | YSylGdzZ LINRA G Recovery A Y NI
850/2004.

END—OFWASTE
(utilisation as a PRODUCTS,
& X .o & & & i N | covered by product
[ S 3 }\ a t l u 7\ S 3 S y S N‘] f N regulations and REACH)

w wS3dzA | YSyldzX onpkH. Figure5. Ciclul de viata al unui produs S
LISy (i NHz ©2yad NHzOG A

wRegulamentul REACH 1907/2006;

w wS3dztf  YSylddzZA /[t YNP MHTHKHANY ®

De exemplu, producerea unui reziduu este n

02yaSOAYUN AySOAGEGAL = NB &
5SUA ydz SaiGS LINAYyOAL S S
LINE OS & dzf dzA = NBIT A R dzdaN. S nyi
seiedel £t 1S Y2RdzZNA UAZX [

PRODUCT

Figurab, sunt utilizate fie imediat, fie pe termer
f dzy 3 RdzLIN NB OdzLIS NI NI
artrebdzA  LINR @A UGS OF ~adzo st
RS USdzNRA TA yn ydzNIYONS adll | = is regulated by EU and
NBT A RdzzNA € S LD S nad o (IR
RSUSdzNA UA aN RSUAYN

t SNF2NXYI Yyl LINB Rdza St Figua6.5 A FSNBy & 153 0I8E A wIUAAZ
inclusiv a produselor din materiale reciclat Tdzy OUAS RS R IS

SadsS I 02 LIS-NReguldimerRub grvindt w

LINE Rdza St S LISy iN¥z O2y a i NHzOU
5SUSdAzZNAE S ydz YFA adzyd RSU
ONAGSNAA &ALISOAFAOSO® [/ S
reglementte de CPR.

Use of material for
construction purposes

is regulated by EU and
national legislation on
products and REACH

(/'J>%*

A o/ tw 690 YNXI» on

A
dzNA RdzLIN LINBf dzONJ NB
0StS GSKyYyAOS LISyl N
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Takel 1. Clasificarea dés dzNA £ 2 NJ dz A€ AT | G S

ny

Nepericulos ~ 17-01-01
Nepericulos  17-01-02
Amestec de betoncaramida, gresie si ceramica Nepericulos 17-01-07
Nepericulos ~ 17-02:01
Nepericulos ~ 17-02:02

Lyy2299 ny O2yT2N\

LRSYGAFAOFNBF RSUSdANAf2NE &SLI NF NSF UA O2f
9 NB Odzy2 | QI SS @INAIRK Ny oRIB/ WBiidezNIS dzii A f AT I NE UA NB
4S5t SOUAOS UA 2LISNI GAdzyA FRSOQIGS €+ Frial f20dz
ONBUGSNBF anyONBRSNAA ny LNRPDSERMOI RS BSaR3EFI
aWBRSNBF ny OFtAGEFGESE YIFIGSNAREFE St 2N NSOAOE 4GS
O9EAAGN LI GNHz LI UA LINAYOALI £ A LISY(dNHz | GAYy3ISNBI
I 200UAYS {wa @Ift2NRaY

1. 1 dzRA G dzZNR  ny | X oaté makeBatldcsrarteebule =
generate i NE6dzA S ARSYUGAFTAOFGS UA

SadAYlIGSd ¢NBodzA S nyaStSas O NJ @
RSUSdzNR LISNA Odzt 21 4SS0z OS LI VIS
3SaidA2yl S RS US deN#nioldretrebudzifictital:

nyrayisS RS 2NRAOS LINRASOG RS RSY?2
YFEGSNRAEFE OFNB daNX¥SIFTN aN FA al dz
LISY G Nz RSUSdAzNAE S LISNA Odzt 21 &S VOAT
generate, implementarea decor$ftizA NA A 02 NB 3 A
ALISOATFAOINBI RSY2YUNNRA UA Y2t
2. tfFydAd RS 3ISailAiayiNRzZI (RS

O2yaARSNI NB Y2RdzZ rdieritelletdjpe al@® TS
RSY2ft NNAA UA RS ONG N&ma@iale Sopfi B LINB |

02t SOGIGS aStSOGAD I RENNBNE Fgura79ESYLJf dz RUNI y &
NEOAOf I 1SS NBF2t2aA0GS &l dz 0N LISydiNHz RSY2t5 RAY
urmeze fiecare procedé® 5SS | AaSYSySI > FFNJ GNBodzA aN Of I N
modul de abordare a problemelorSd & A 3dzNJ yUN UA aSOdzNARGFGS UA

mediului

3. 5SY2f{ I NEBCASYPDUNIONNRG202f dzf dzZA RS 3ISadA2yl NB
' NJ G NB RdAINE BdAA 82NY S| T NY

a) AaSLI NI NBIFI RSUSdzNAf 2NJ LISNA Odz 21 &4 S

b) deconstruirea (dezmembMB I Ay Of dzZaA @ & SLI NI NBI  Ff dzE dzZNA

fixare)
c) separarea materialelor de fixare
d RSY2t I NBF aGNH2.Gdz2NF €t N al dz YSOFyAON
58Y2yGF NBF | NJ G NS ofdtANEN RY LY IAIOBNRI 38 RS SEP 3

AL o

RS YI NMdBNOWA O £ 2NRBPFAS RS fSYYy:X 20AS068 abtyzwill

~ L~ M oA N LA

izolatoareS G Od ! OSailG f dzONHz nYodzy NG NGSUGS | (A deLIdzNJR 1
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NBdzGAf AT F NB® CfdzEdzNAT S RSREESGENE OBSI SEON. S
separat

Figua8.L YI 3AYA RS LIS Ul yiA
4. t NBf dzONJ N dilaN (OMEYG FANEB € AYVALFT N LINR G202 dzf = o N
beneficii de § S NHJzZNN ny OSSIF OS LINAGSUGS STFAOASYOL
costzNA ¢ ® t NEINGANBIF LISy (dNHz NBdziAf AT [FNBE N dRSCA
ySOSaAGN 2 LINBf dzONI NB NBRdza N Zabugra rRefitilg &3aciateINA
NELINREOSANNAA® tS RS f GNSWESNNE> I 8F & NBE ¢ tzZNB B Nn
42t dz2iAS RS | fSa¢ OBYF@NNXdA G§GS Dol A &NE RKR+ RSU

a) LINSINGANBI LISY({iNdHz NBdziAf AT I NBT

b) reciclarea;

C) recuperarea materialului;

d) recuperarea energiei;

e) I f 4N NBOdzZLISNI NBT

f) eliminarea.

t NBf dzONF NBI /52 LISyYyiiNdz I 2606GAYyS Lyy2299 {w
/ Ny R -ul €electat este transportat la fabrica N2 OS &l NS a8 S¥FSOGdzSk T K
AT dzl £ N LISy (i itz nddorite {phastidy pidse diemi drady Materialele reziduale
NNYI 4% Y&dnyd BOF S nYLINBdzy N LINNIOGAES YFEA 3INR&ASH
ridicat (Figua 9). Apoi, materialele suntintrattda S ny SON}I y® !y LINAY &SLJ
ny O2NBALRYRSYUl SONIydz dzAi LISYyidNdz I O02f SOGl
FfAYSYGdSIFET N O2y Ol a2NbzZE RS YI EAGG dxS IUANE 2R dELINR 2NGBl

A s ome N

YIIAYySGAOBN®I bz LINPOSAHININSEAIBS MR R2OONNA ) NI Y8 S8

oS 2

Figua 9. PrlmLf LJI ’é I f LJNR B NN.EA UASéSLJI NI NE YI 3y
I

5AYy LINROSadzZ RS RNER 6 A NB lu‘r?ensmrﬂméjmdmﬁeﬁﬁ)&mznalu)\y
YAOA RS 0eB060¥MMONI Q¥ AciM) RYSY oln F2 a asSt SOdr aN Lsz
{wa RFEG2NRGN O2y0AydzidzZ dzi  a Ndz EISYSNJ-f RS az2ft
FfAYSy @l GIN R/dZINDX 2 ONM OHzNE 2 LISNBIF T N N@F‘l@)zéér\lﬁl-
t SYUNHz I [ dAy3aS R2YSyAdzZ RAYSyaArAz2ylf R2NAI

un ecran suplimentar.
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Figua 10. Agregate mai mici de @m primite din procesarea CDW

t SYGNHz I NBaLISOGIF LINBAONRLIIAAES RS YSRAdz LINB
AGEFEASYS LISYGiNHz I LISNY¥AGS Y2RSNYAT I NBFig.t A ySAa
6 NASNN T2 yaprbapezde Aednlde/piobesare;
LI @2 y2dz UA &A apebtd a Bsuraichdfoimitated culPlarulldsal de

LINEGSOGAS  FLISAT
1 sistem suplimentar deeducere a prafului

- -

METAL id ’ N
SCRAPS [ NEW PROCESS '
1 new tool H
: ) EXPERIMENTAL '
MAGNETIC [ '
lcnusuzn Hsemron—‘i 0/70 H SCREEN —-I 30/60 chusum ]—-{ SCREEN I—-—1 SRM ]:

1

| ;
\ ’

~ -

O[S0 | [OEhibasmeteie SN e

Figurell. Fabrica de prelucrare CDW

Criteriilepentru utilizarea finalha. RS US dzNRA f 2 NJ

t SYGNHz I NBaLISOGF ONARGSNRAES 922 &aGlFroAtAGS n

LINAYS aSOdzyRINB 200AyaRS LIS gya Nzl VI OSNATEONR Y RE ¢
U

AvY AAaxm

FAT AOS A OKAYAOS LINB ayOMNANIYS\dY | ¢SS (1G5 SLINERSO SSRFASNAR (it
a0 YRIFINRSZ RdzZLIN @dzy 4SS N} OGN ny GF oSt d«
Table2.t NB OSRdzNR dzii At AT I GS LISivlé agbegatelor vy £ AT I R
Agregat Morfologia, tipul si forma agregatului  Microscop

(concrete, Analiza elementara XRF
V(W0 EESH N |dentificarea fazei minerale XRD
Siprafata specifica Zona
5A1 2t @ NBIF ny YSR Si Al concentratie irolutie alcalina de
3S2LR2EftAYSNAONOD ICP MS

Cuantificarea carbonatului EN 12620, EN 195
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Analiza sitei (finisaj) /A dzNHzNJR 0 3ANJ ydzt 2 Y
pentruft OGAdzyS FAYNO

Absorbtia apei EN 12620, EN 109/

Densitatea EN 10973

Rezistenta la compresiune EN 109711

Metale grele Leaching test

Cloruri EN 17441, EN 17446

Sufati EN 17441

Diferiti compusi organici (TOC, PCB, F

2.2. Dezvoltarea gepolimerilor InnoWEE
Geopolimeriisuntpolimek | Y2 NBF yYAOA 200AYydziA RAY NBIFOUGAI

FLI2F aN Fidglald AlyONS a6t S+ | LI NI Ay Of | AaSA &k dzR A I (NS A |
lagRS 51 @GAR2@AGa UA |t 0A OSNODSONG2NR D
4 )
R =ions (K+, Na+, ...) Rn['Aloz (Sloz)z ]n WHZO

n = degree of policondensation

w = bound water

z =1,2,3...related to the network (< 3

for 3D network)
\—

Figua12.{ G NHzOG dzNJ OKA YA ON F 3S21J2f A YSNA
Amprenta lorde carboba 1S O2yaARSNI GNZ ny 3ISYSNItzZ NBYI |

t 2NOf I YRD :uxfazymxsmszﬂﬁmrﬁmmdﬂmmmw YIGSNRLF S
UA fAFYOGA RS 3S2LREAYSNAZ FTAGecaOR OSINBIFREUAKY
dzf GAYAA FyA Odz NBl dzf GFGS nyOdzNT 2 @i B WBMt W4 6 |
dzG A€ AT F NBI ydzYSNRI 4SSt 2NJ GALMHzNA RS RSUSdzZNRA AYR
LIN2 YA U NG ZlarBlBt (RENINBIOA N UA LISY G NM¥z / 52 @ Oy LX dza .
3SySNIt SEOSt Sy (rilonrittidai®. & NXA @1 G SYLISNI (0 dz

Ingrediente ale liantului de geopolimeri InnoWEE

al GSNRALF fdA 3IS2LREAYSNI dziAf AT G LiegzafedBso%Tdino NR O
ANBdzi I 4 SF dza Ol 4N | 2NH N$§| D8 SIREMNNR ®E 08 OfRIAYS RISY
demolare (CDW), fie@p /> RAY FF3ANBIF 1St S RSUSANAT 2NJe2 NAI
nylFtiN RSy &aAdl c&ruldnhdMEB, care@$tapairicipalulicompafient al panourilor,

asS ol 1T 8B QGABA (A LA OA Zmatiraty NzURE ( da foashiGauéadiul 3 dzN.
UAZ ny OSfS RAY dzZN¥NX FF3aINB3ILGS FTy2NHIFIYyAOS R
NYLINBdzyN RS SE® /dz 2 LI I ySil NN pddudgzumater@lii 2 y A ¢
care se poate seta la temperaturaY 0 A I Y ONN UR G BN G> @1 FA &AYAL L
0Si2y s nyiménsinyidd agre§atuR(G13)R

Metakaolin®d al GSNAFf L2212t yAO RSNJ
argiladin Ching@ dzy Y Ay Srivdalé (AIR{SA il NEA f &Nh |
LINAYOALI t OF FTRAGAG LISy i NBy nanS

z

' LI2A YNOAYLl G
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Zgura. ZgurileF dzNy I € F S 3ANY ydzZ  §S YNO.
20 GAYdzi ny A YLDdZA SLINRE R dzOrih Ay S
023aF4d ny [/ FhX {Ahi UA o geririi &
NYodzy NORNGBPANBEHESE UA KARNI dzf A O
betoane.

/ Sy dPbbus de ardere  ONND dzy St dzA O chidelpé
ONND dzy ST ditii gofzdldn lsaiiy y® 2 OldzA NB  LJ- N
t 2NIfFYR ny o0Sié2FIySe 9aidsS 02Vl

np UA onn >YI Odz RAFSNRGS O¢
1 6dNNG2F NB RAZIGEYT 8IS .Gzl NB yY

{ 2t delshicit alcalin. Acestea sunt de obicei produse din nisip
Odzl NIi OFNB2YylGA FfOFftAyA Odzy
KARNREATA I £OFEAYA O6RS SESYLIX ¢
I LI A Ol (0N (RSO AKAA 0 RSNISES YLy
T ARNNYWSO £ YFA YdzZ 6S dzi At AT NN

Agregate reciclate (SRM5. S
aSt SOGADN |
reciclateadecvate.

dzZNA | y2NHIF yAO
\ U

us S
Of NRANAE 2N 20AUyd

metakaolin ground blast furnace slag

class F

flyash

potassium

silicate

iuae 13. Ingrediente din amestecuri anorganice HDG

' AINBIFGSES | dz Tzad O2y aARSNI-HSLING & HzLIdzd NDNE § dzl
NBFOGAI 3S2 LJ2f AYSNAON® 5 éDé@mm@M\ym MC)S NS
resturinepdNA Odzf 2 &S 200GAYydziS RAY RSY2f NNA &St SOGAO

Optimizarea liantului

/' N OGSNARAGAOAES OSEt2NJ YFA LINBYAUGUNG2IFNB F2NXc

LISy ( NHz h poShileipRiSigme dare nu apdin specimenelenateriale. Optimizarea liantului

I F2&80 2 &l NODAYN O2YLX SEN OFNB | AYLX AOFGE ny
T LINPLINARSGNGAES G(GSKy2f23A0S S LI adSA LINRI a

Z, A~ 4oA

ceeaOS LINA BSUGS O HNes@litercd;l G SI X G A Y LI
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Tager,

T LISNF2NXIFyYyGl YSOFYAON F YFGSNRLFE dzZ dzA ny i NN,
RSALIAOFINBE UA nyR2ANBO FRSOGIGN LISy idiNdHz OF f A
T LINRBLINASGONGA FTAT AOS 06RS YSEASYYILE $1z50 d? 2 1yIS) NNE: 20NV 1S
adecvate pntru a preveni majoritatea defectelor panourilor, cum ar fi distorsiunile formei,
ONNLIJ NBF SiOo
S NOAYEF | F2HAGYIINGA I NN F SIANIYTENONE O2Y0AYNYyR (Sa

de material Fig 140 ipNB (0 2 0 A LJdzZNRA RSIF LINg2dzNRA 1 a Ol NN NB

Figual4t NP LINASGONGA RS (SadGFNBY NBI AaidSydN

t SYGUNHz I IAN&GA OStS YIFIA LINPBYAUGNG2I NBE 20ANIWIRE NONGA-
p2 U NA GAGN NBUGSIANSY dif dz AT 2.3 NEXBHERIN CONOFHZA ENR h &
| LJf)\(V)I-[]A F2 NJ{dszNJ\szID wéi)\éﬁéyﬂl fl (“)2YLJN

U))

A@O& T\y )EIy’JuNJ OGAS RS dzaOI NBET RS yé)\ul-"‘
’I‘ w

NEZ 61 O

>
(/)
C
>
[@xhN
>
_<
[
[
o
N,
¢
(0p))

Figua 15. Exemple de parametri explorati pentru HDG
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