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= LNEG - Laboratério Nacional de Energia e Geologia

= Laboratorio de Materiais e Revestimentos (LMR)

= Durabilidade dos materiais

= Corrosdo nos materiais metalicos

= Madeira como material na construcdo sustentavel

= Exposicao natural vs Envelhecimento artificial em laboratorio

= Desafios a 1&D e a normalizacdo para a aplicacdo da madeira em
diferentes ambientes
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LNEG - Laboratério Nacional de Energia e Geologia, I.P.

Campus Sdo Mamede de Infesta, Matosinhos

O LNEG, sob o lema “Construir um futuro mais limpo e melhor”,
tem como Misséo contribuir de forma independente para o
desenvolvimento econémico e melhoria da qualidade de vida,
colocando o conhecimento em Energia e Geologia ao servigo da

sociedade. =
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LABORATORIO DE MATERIAIS E REVESTIMENTOS

DURABILIDADE, CORROSAO E PROTECAO ANTICORROSIVA DE MATERIAIS

[ SUBCONTRATAGAO J

PROJETOS DE I&D:
acreditacdo
O LMR é um laboratorio de ensaios acreditado

FCT csmeeTE
.o 2020
segundo a NP EN ISO/IEC-17025:2005 com

Certificado de Acreditagdo N.© L0698 do CONTRATOS EMPRESARIAIS Lish@20™ N F@ |
s a | MICOATEC PROJECT

IPAC.http://www.ipac.pt/pesquisa/ficha_lae.
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Durabilidade de Materiais

Novos Materiais/Componentes
Tempos de vida
“Garantias de Durabilidade™
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Sustentabilidade
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Corrosao
Elevados impactos

‘. Econdmicos

Impacto da Corroséo

Atmosférica

Tn Industry Categories Analyzed Tn Current Study
{$137.9 BILLIOX)

Infrastructure
16.4%

@ Ambientais 3 e 4% P I B P
2002, USA
@ Sociais R
0
20% Custos
- - O Production &
evitaveis ) Mot —
1000'1 400 milhées € The Global Impact of Corrosion
The global cost of corrosion is estimated to be US$2.5 trillion, which is equivalent to 3.4% of the
global Gross Domestic Product (GDP) (2013). By using available corrosion control practices, it is
estimated that savings of between 15 and 35% of the cost of corrosion could be realized; |.e.,
between US3$375 and $875 billion annually on a global basis, an astronomical savings. In addition,
- these costs typically do not include individual safety or envi c es. The high cost of
500/ CORROSAO corrosion has been known for years; Uhlig performed a comprehensive study in 1949 that revealed a
(1) - :
, cost of corrosion equivalent to 2.5% of the U.5, GDP, (NACE Report 2016)
ATMOSFERICA http://impact.nace. i Report.pdf
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B Exvemely severe No data

.~ Severe Continent line
Bl Moderate National border
Mild

K.Slamova et al.. Photon. Energy. 2(1), 2012
(http://dx.doi.org/10.1117/1.JPE.2.022003)

Workshop ReNaturalNZEB | 15dezembro2021 | Lisboal]Portugal Teresa C. Diamantino

%0
7 '". .
LNEG

MAPA NACIONAL DE CORROSAQ ATMOSFERICA 1990-1993

Localizagdo

Tempo de Humedecimento  Taxa de Desposicio de Cloretos  Taxa de Desposigio de Suffatos

ALFANZINA
Alte Rabagio PI7
Barreiro P15
Furnas (Agores) P13
Lavos. POS
Leixdes (APDL) POS
Lisboa (IST) P04
Lisboa (Lumiar) (al]
Macedo de Cavaleiros POS
Maia POS B
Matosinhos PO1 £
Pégo ]
Ponta Deigada (Acores) P14 * Oraude( obre. ca @
©Faro
Reguengos de Monsaraz 3] )
i + Graude Corrosii Alumini [=]
ea P11
Sines P11 Graus de Corrosividade: C1 (Muito Fraca); C2 (Fraca); C3 (Média); C4 (Elevada); C3 (Muito Elevada)
Classificagdo 6as Amosteras segundo & 1S0/DHS 9225 (1989)
Viana do Casteio m2
Vila Veiha de Réd3o P18
https://geoportal.Ineg.pt/pt/bds/mapa_corrosao
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|1&D - Energia Solar Térmica

Contents lists available at ScienceDirect

Solar Energy Materials & Solar Cells

iournal homepage: www.elsevier.comilocate/salmat =

Durability of different selective solar absorber coatings in environments @cmmm
with different corrosivity

Teresa C. Diamantino’, Rita Gongalves, Ana Nunes, Soraia Pdscoa, M. Joio Carvalho

« Genlogia, LP. (LNEG), 22, 1649039 Lishao, Portuel

http://dx.doi.org/10.1016/j.s0lmat.2017.03.004

5 200 (2019) 109955

Contents lists available at ScienceDirect

Solar Energy Materials and Solar Cells

ELSEVIER Journal homepage: www.slsevier.comiocate/selmal
R ——

Solar Energy Materials and Solar Cells ’*t . 41 s .
Influence of gaseous pollutants and their synergistic effects on the aging of M)
e
FISEVIER oumat homepage: wiv s comtocawsalmat — ; o
L]

reflector materials for concentrating solar thermal technologies

A. Garcia-Segura™, A. Fernindez-Garcfa®, M.J. Ariza”, F. Sutter’, T.C. Diamantino’,
Accelerated aging tests to selective solar abserber coatings for low = L. Martinez-Arcos”, T.J. Reche-Navarro®, L. Valenzuela”
temperature applications “CHMAT, Psofor ol de Almeri, G, Sens, o 4, .0, B 23, 04200, Tbernss, A, Sy
. " Universidae de Alerta, Fiscn Aplicada, CITE A, (4120, Alseria, Spaine
abel N, Alves, M. Joiao Carvalha “DLR, Research, Abmeria, Cira. Sends, km 4, P.O. Bax 39, 04200, Tabemas, Almeria, Spain
w, Listos, Pormag “sieG, ! Laborat

22, E /e, 1649 038, Lison, Portigal

https://doi.org/10.1016/j.solmat.2021.111320 https://doi.org/10.1016/j.solmat.2019.109955
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Técnicas de Protecdo de Materiais

Meio Material Isolar o material do meio
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Aboutus »  Projects v Policy Learning Platform +  News and events

Expert support Community Knowledge hub Good practices

21/07/2021  PolicyLe

Wood as a sustamable
construction material

https://www.interregeurope.eu/policylearning/news/12609/wood-as-a-sustainable-
construction-material/?no_cache=1&cHash=1259496ca8886bce6a5a20c68e6f2625
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Wood tested as viable substitute for
multi-storey buildings in Italy and : BIGWOOD @ inerreg

. Italia-Osterreich
Austria e
o 24/06/2020
BIGWOOD creates an Interregional
‘network to enforce large-volume:
A 4 1
‘ | P in ¥
Il } ‘ b <
-
4..!11 | f
e A
Wood is rising to the challenge and competing with steel and concrete for use in muli-level nibs pro:Holz W universitit fycentro
buildings, thanks to the interreg Bigwood project, a collaboration between ltaly and Austria. — ™ ¥ innsbruck consorzi

@
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sustainability

Buildings as a global carbon sink
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https://doi.org/10.1038/s41893-019-0462-4
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Exposicdo Atmosférica

J

Macroclima

Radiacéo Solar
UV - IV - Luz

Humidade

Temperatura
Contaminantes (gases, aerossois)
Vento
Chuva

MATERIAL

*

Microclima

Tempo de humedecimento
Temperatura de Superficie
Contaminagédo atmosférica
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Qual a durabilidade de materiais e/ou revestimentos?

* EstacOes atmosféricas

Condicbes reais de

! - i
funcionamento Ambiente real

= Ensaios de envelhecimento
Laboratério acelerado;

e Ensaios de simulagéo

%0
©
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Ensaios de Envelhecimento Acelerado
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Ensaios de Envelhecimento Acelerado
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Ensaios de Corrosao Acelerada

€ Radiacéo

)
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Estacdo Atmosférica Sines e Lisboa: Laboratérios Naturais

ESTACOES DE ENSAIO ATMOSFERICAS

- Estacdo do Lumiar/Lisboa - Referéncia europeia para radiacéo UV com
corrosividade C2/C3 (Lumiar/Lisboa)

- Estacdo de Sines - Maritima/Industrial com corrosividade muito elevada a
extrema C5/CX

Parametros monitorizados:
- Temperatura
- Humidade relativa

Lumiar/Lisboa 7 Me
Estagdo urbana /

16 My

- Tempo de humedecimento

- Radiagao Corrosivity C2/C3 e
- Pluviosidade Sines o
- Cloretos Estacdo maritima/Industrial
- Dibxido de enxofre Corrosivity C5/CX
e%e
@
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Caracterizacado de Materiais

Microscopios metalograficos
Microscopio digital

SEM/EDS -
XRD {
Ensaios mecénicos ;
EIS

FTIR
Espessura, Cor
Brilho,....
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CSN EN 335
P Durability of wood and wood-based products - Use classes: definitions,
rM\psg 5 application to solid wood and wood-based products

Review

. . . EN 927 - Paints and varnishes - Coating materials
Thermally Modified Wood Exposed to Different Weatherlng and coating systems for exterior wood

Conditions: A Review

. . a Part 1 - Classification and selection
Delfina Godinho %, Solange de Oliveira Aratijo ', Teresa Quilhé ', Teresa Diamantino

e
and Jorge Gominho Part 2 - Performance

. Part 3 - Natural weathering exposure
4/ / . Part 4 - Vapour water permeability

. Part 5 - Liquid water permeability

https://doi.org/10.3390/f12101400
Estacdo Atmosférica

Envelhecimento acelerado
com radiacdo UV e chuva

/- Part 6 - Artificial weathering using UV and water

Atmosferas:
Urbanas
Maritimas
Industriais
o%e
@
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Estagdo Atmosférica Sines e Lisboa
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Madeira - material sustentavel
A degradacao e a protecdo
da madeira sdo enormes
desafios a I&D e a
normalizagéo para a sua
utilizacdo mais intensiva em
diferentes aplicacdes.
%o
[€]
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2 LNEG

MUITO OBRIGADA!

Laboratorio de Materiais e Revestimentos (LMR)

(Imr@Ineq.pt ou teresa.diamantino@Ineg.pt)
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contribution of the LIFE Programme

of the European Union
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ACAO CLIMATICA

27

14



