Constructii si renovari cu cele mai bune tehnici posibile pentru clima

31.08.23 Michael Burchert @ https://bauwende.de
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Bildungswerkstatt

Densitatea din ghidul de constructie cu paie este ceea ce conteaza: Tehnica prefabricata simpla pentru module potrivite pentru case pasive, instaldnd ultimii
4 haloti de paie deodata, folosind ,,Flutschies”.





https://biwena.de/

Cladire din paie tencuita direct a fost aprobata in Germania 2014, Fachkraft Strohbau, Lehmbau (paie, pimant) Ateliere Halle 57/ NZNB
|https://biwena.de


https://biwena.de/
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NORDDEUTSCHES ZENTRUM
nachhaltig
bauen

Tineri arhitecti pe acoperisul Centrului pentru Constructii Durabile din Germania de Nord,

Verden




3
"
St
o
W\
A\
A
i
kot
&
P
)
b
o -
*
\
\
Al
it
2
-

5 7 2
, " ; ! ¥
= o || el
3§ Bl ?\‘," ..;_;-\‘P
o & B AL raaml L
:y( Y h
— . 3 - : ==
e iy ,',
SR + — oo
S ’l ~ NORDDEUTSCHES ZENTRUM
. i nachhaltig
LA 7 \ bauen

NINB, Norddeutsches Zentrum fiir Nachhaltiges Bauen http:/)ﬁznb.de Faza de constructie.



http://nznb.de/

NORDDEUTSCHES I_ENTRUM
nachhaltig
bauen

inaltimea si densitatea potrivite? NZNB, Baudokumentation: https://www.youtube.com/watch?v-ZHI8n42AJzE



https://www.youtube.com/watch?v=ZHl8n42AJzE
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NINB, Norddeutschs Zentrum fiir Nachhaltiges Bauen http://nznb.de Cea mai inalta cladire de paie cu tencuialédirécé din Europa,
lume? Entwurfsverfasser: Architekten fiir Nachhaltiges Bauen, Dirk Scharmer, Thomas Isselhard, Frido Elbers



http://nznb.de/
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Atliere finantate de ESF ,Berufshildung fiir Nachhaltige Entwicklung. Formare profesionala pentru dezvoltare durabila @



https://ziel13.nznb.de/
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Direct de pe teren, atelierul de santier in Schleswig Holstein
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Prefabricare cu re

i de parcare

Ocupand locur
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EU27+UK's construction
sector will exceed its
carbon budget for 2C

3,000
around 203

A

EU27+UK'’s construction

2,000 sector will exceed its
carbon budget for 1.5C
around 2026

—> Mton CO,

2024 2026 2028 2030 2032 2034

== Cumulative Emissions = = Budget15°C Budget17°C == Budget2.0°C
Circular Building Coalition https://www.metabolic.nl/news/circular-buildings-coalition-paves-the-way-for-a-circular-transition-in-the-european-built-environment/



https://www.metabolic.nl/news/circular-buildings-coalition-paves-the-way-for-a-circular-transition-in-the-european-built-environment/

Totusl, de ce paie?
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Cel mai bun materlal de constructle nu trebuie sa fie produs, este deja dlspombll



1910

Passivhaus-ready

1570

Bsimin_=17,58"C

a
®, = -13,00558 W/m 1000 f_=0919
@ 4473 :
e = ——12 0,149 Wi(m K
=st = AT.b  30,000-1,000 m
Material !._[W.l'{ m- KJ] E
. Clay plaster | Lehmputz 1.800 kg/m? 0,810 0,900
B Lime plaster | Kalkputz 800 kg/'m3 0,284 0,900 ’*"’]‘I
Softwood, 0SB | Weichholz, OSB EN 10456 0,130 0,900 .
Straw: Small bale || | Stroh: Kleinballen || 0,049 0,900
B wood fibre, low density | Holzweichlaser 045 0,045 0,900

Boundary Condition g[W/m’] ®[C] R[(m"-K)/W]

= Adabic| Adebat 00w sod Boundary Condition qW/m] 8[C] R[(m"-K)W]
B interior | Innen 20,000 0,130 Adiabatic | Adiabat 0,000
Exterior | AuBlen -10,000 0,040
[¥] D | 1Rsi: Interior | Innen 20,000 0,250
@ 13,006
=—-Ub -Ub = —= - 0,149-1,570 - 0,149.1,910 = -0,085 W/(m-K
Vaee: = 37 " U - U = 50000 (m-H)

Passivhaus Institut, https://bau-mit-stroh.de/waermebrueckenkatalog-fuer-strohhallenhaeuser/
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https://bau-mit-stroh.de/waermebrueckenkatalog-fuer-strohballenhaeuser/
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SBR10 - Straw Bale
Infill Roof 10

Archicad Model /
Sketchup Model

other models on
bimobject.com

SBWO02 - Straw Bale
Infill Wall 02

ESBA v

SBWO1 - Straw Bale
Infill Wall 01

Archicad Model /
Sketchup Model
other models on
bimobject.com

SBWO3 - Straw Bale
Infill Wall 03

News v

Training v  Straw Bale Houses v
SBWO6 - Straw Bale
Infill Wall 06

Archicad Model /
Sketchup Model

other models on
bimobject.com

SBWO7 - Straw Bale
Infill Wall 07

aay———aee

Documentatie etc. https://strawbuilding.eu/him-models-for-straw-bale-building/

skills =| Q

2y | bt e )

Research «

#THERMAL INSULATION | | #trainer |

[
|

#UP STRAW Project

| #WRAPPING & RENOVATION |



https://strawbuilding.eu/bim-models-for-straw-bale-building/

faceti griji NN
Alteplantepot fi bogate in fbre.‘.,'
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https://www.sciencedirect.com/science/article/pii/S2210670721002158?via%3Dihub

Tema pentru acasa: potentialul national de paie, va rugam sa descarcati si sa
alegeli cola de recolta doriti sau stocarea 02

https://docs.google.com/spreadsheets/d/TWGmCwrm3Kk0INmJ8VkylPAPMy-
rGjJYrodSSQIRqTRQ/edit?usp=sharing



https://docs.google.com/spreadsheets/d/1WGmCwrm3Kk0lNmJ8VkyIPAPMy-rGjJYrodSSQIRqTRQ/edit?usp=sharing

ETH:zurich

What is the best renovation scenario?

If we increase renovation rate
(which is currently the EU and Swiss green deal strategy)

< Variable parameters >< Results -
Goal Operation Operation Embodied Embodied  Renovation . Cumuliativel Curmteize Cun:ulative
year new renovated renovations  new rate ! ::::L‘:‘:a :mlssions ::‘?s sdons
m m 1
[kgCO,eq/m?.a) [kgCOeq/mra]  [kgCOeq/m?] [kgCOseq/nv] (%) | [MLCOseq] (MtCOseq] Mt

2050 10 3 i 10% 700 700

1

1

1

7 I
-4 1
] |
1

/

We don’t change anything compared to business as usual

-150 -150 -150

Chair of Sustainable Construction Sce: Priore et al. 2020. Exploring long-term building stock strategies in Switzerland in line with IPCC carbon budgets.
Prof. Dr. Guillaume Habert IOP Conf. Ser.: Earth Environ. Sci. 1078 012023



ETH:zurich

The only strong contraint to stay below 1.5°C is to control embodied emission

< Variable parameters > Results >
Goal Operation Operation Embodied Embodied Renovation Cumu?tivel Cuwge tCut::ulawe
year new renovated renovations  new rate zr':\ei:io?\r;a :missions e(r,nissions
kgCO,eq/m? /m? k: /m?
kgCOeq/mPa]  [kgCOeq/mPa]  [kgCOeq/m?) [kgCOeq/m? (9] [MLCO,eq] [Mt.COseq) [Mt.CO,eq]

)
)
)
)
)
)
'
)
U
)
)

i

-150

Table 4. Range of possible values for a 1.5°C anl.

00
]'7

2°C

- |
Goal year  Operation Operation Embodied Embodied Renovation
new ren ren new rate
Max 2040 10 10 -120 -180 10%
Min 2040 0 0 -300 -540 3%

Chair of Sustainable Construction
Prof. Dr. Guillaume Habert

Sce: Priore et al. 2020. Exploring long-term building stock strategies in Switzerland in line with IPCC carbon budgets.
IOP Conf. Ser.: Earth Environ. Sci. 1078 012023



OKOBILANZVERGLEICH

in kwh/m? bzw. CO,-Ag/m* passive house quality walls U=0,10W/(m?K)

Blocuri de
silicat de calciu
+ EIFS

energie primara neregenerabila

Cadru din lemn

+ vata minerala

Cadru din lemn

Kon Rama din lemn
+ paie, tei,

+ celuloza pimant

Bl potential de incalzire cu efect de sera

Strohgedimmte Gebaude, FNR 2014 https://docplayer.org/56257792-

Strohgedaemmte-gebhaeude.html



https://docplayer.org/56257792-Strohgedaemmte-gebaeude.html

It’s possible to build climate neutral buildings

We just have to change our material diet
Less carbon intensive material, more vegetables..

= Climate neutral building @

optimised +50-100cm
Reinforced concrete Straw walls

= Climate neutral building @

Timber +30-60cm
structure Straw walls

Adapted from: Carcassi et al., 2022. Material diets for Climate-Neutral construction. Environmental Science and technology

ETH:zUrich

Chair of Sustainable Construction
Prof. Dr. Guillaume Habert
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What If...

EPS”

Paiele au aratat cel
mai promitator
potential, fiind
singurul capabil s
glimine pana in 2050
"Beton de canepa 8% din C02 emis din
toate sectoarele in
205"

Cherestea”

Paig”

“Functional Units, see article

Figure 4. Dynamic GWP for all scenarios

Pittau 2019, A Life-Cycle Approach to Building Energy Retrofitting: Bio-Based Technologies for Sustainable Urban Regeneration
https:/ /iopscience.iop.org/article/10.1088/1765-1315/230/1/012057 /pdf


https://iopscience.iop.org/article/10.1088/1755-1315/290/1/012057/pdf

GWP [kgCO,eq/m?UFA]

25

20

15

10

and life cycle GWP results with climate targets for
lildings from literature

Contextualisation of emba

Targets SolarHouse

¥ Embodied
impact

M Life cycle

impact

SIA 2040 Habert | Original TIM STR HEM
2020

Luise Mouton, Damien Trigaux, Karen Allacker, Martin Rock,
Low-tech passive solar design concepts and bio-based material solutions forr:
assessment of regenerative design strategies (2/2),Energy and Buildings,Vol
7788,https://doi.org/10.1016/j.enbuild.2022.112678.

life cycle GHG emissions of buildings - Life cycle
,2023,112678,1SSN 0378-



https://doi.org/10.1016/j.enbuild.2022.112678
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Atelier Werner Schmit, Fotografii: Lucia Degonda / AWS https://www.atelierschmidt.ch/sanierung-susch



https://www.atelierschmidt.ch/sanierung-susch

Lokalzeit

RUHR

https://lorenzsysteme.de si https://www1.wdr.de/nachrichten/ruhrgebiet/stadt-oberhausen-daemmt-schwimmbaeder-mit-stroh-100.html



https://lorenzsysteme.de
https://www1.wdr.de/nachrichten/ruhrgebiet/stadt-oberhausen-daemmt-schwimmbaeder-mit-stroh-100.html
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https://www.batirama.com/article/34010-de-la-paille-pour-l-isolation-par-l-exterieur-d-un-immeuble-existant-en-plein-paris.html
https://iledefrance.constructionpaille.fr/blog/le-chantier-dite-paille-fait-sa-rentr%C3%A9e/

k&b“"\‘b‘;&&"g il E,.Lﬁl,,;;g,‘,iff.*%?;.» LAy i ipubad b

Materiale de constructie hiogenice Arhitectura tectonica, Cinark, Academia Regala Daneza 2023
https://issuu.com/cinark/docs/til issuu_23.03.2023_biogenic_construction_bg fina/1?ff&experiment=last-page



https://issuu.com/cinark/docs/til_issuu_23.03.2023_biogenic_construction_bg_fina/1?ff&experiment=last-page

HANFFASER

UCKERMARK https://www.hanffaser.de/uckermark/index.php/bauvorhaben/an-wanddaemmung


https://www.hanffaser.de/uckermark/index.php/bauvorhaben/an-wanddaemmung

HALEKFE 5&§ER https://www.hanffaser.de/uckermark/index.php/bauverhaben/an-wanddaemmun



https://www.hanffaser.de/uckermark/index.php/bauvorhaben/an-wanddaemmung

Ups, sorry!

ﬁ Schinthaler

Betonsteinwerk und

7=}
Baustofthandel seit 1964
S
Manufatti in cemento ¢
Commercio materiali edili dal 1964. I
DE Home

Betonsteinwerk und
Baustoffhandel seit 1964.

Manufatti in cemento e
Commercio materiali edili dal 1964.

FE N N

= Vinschgauer StraBe 33
£ | - 39023 Eyrs
- Tel.: +39 0473 739 937
. £ info@schoenthaler.com
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e Schinthaler

Betonsteinwerk und
Baustoffhandel seit 1964,

Manufattiin cemento e
Commercio materiali edili dal 1964.

DE Home

Pflastersteine
Betonfertigteile
Deckensysteme
Betonsteine
Regalsysteme
Schalungssysteme
Betonpfahle
Hanfstelne
Baustoffe

SALE-gunstig
einkaufen

Neue Produkle

Kontakt

IT Home

Mattonelle

Manufatti in calcestruzzo
Sistemi solaio

Blocchi in calcestruzzo
Scaffalature

Sistemi per casseforme

Better.

mas scthonthaler

X Betonsteinwerk und
Baustoffhandel seit 1964.

;ﬂ Manufatti in cemento e
';r Commercio materiali edili dal 1964.

Vinschgauer Strafle 33
| - 39023 Eyrs

Tel.: +39 0473 739 937

info@schoenthaler.com




CO; biogenic CO, carbonation 55
uptake £

hempcrete
blocks
production
3 hempcrete wall
hemp production
X . L 5 GHG emissions
a
CO; uptake
4 Ntk geic
1 1 1 1 0 carbonation (240 days)
-50 -25 0 25 50 T IS S PO (Cpee)

GHG emissions balance (kg CO, eq) per m? of hempcrete wall

https://www.researchgate.net/profile/Alessandro_Arrigoni and
https://www.researchgate.net/publication/313961941 Life_cycle_assessment_of natural_building_materials_the_role_of carhonation_mixture components_and_transport_in_the_environmental

impacts_of hempcrete_blocks/link/5bc0313492851¢88fd652462/download



https://www.researchgate.net/profile/Alessandro_Arrigoni
https://www.researchgate.net/publication/313961941_Life_cycle_assessment_of_natural_building_materials_the_role_of_carbonation_mixture_components_and_transport_in_the_environmental_impacts_of_hempcrete_blocks/link/5bc0313492851c88fd652462/download

MDAt REFERENZ



https://www.huppenberger-naturbaustoffe.de/fileadmin/huppenberger-naturbaustoffe/4-0-Referenzen/strohdaemmplatte_schamer_altbausanierung_entwurf.pdf

Provocarea stocurilor de cladiri. Strohbauanker https://Schelfbauhuette.de


https://schelfbauhuette.de/

Provocarea stocurilor de cladiri. Strohbauanker https://Schelfbauhuette.de



https://schelfbauhuette.de/



https://schelfbauhuette.de/

Provocarea stocurilor de cladiri. , Strohbauanker https://Schelfbauhuette.de



https://schelfbauhuette.de/

Deep Retrofit Complemedis GmbH https://www.atelierschmidt.ch/



https://www.atelierschmidt.ch/




BAUWENDE

Michael Burchert | burchert@hauwende.de | https://twitter.de/@burchertmichael



mailto:burchert@bauwende.de
https://twitter.de/@burchertmichael

STEP Training and practical workshops
and further technical information:

STEP Training: https://baubiologie.at/strohballenbau/step-straw-hale-trai

Practical-Workshops: https://www.strohnatur.at/next-workshops-how-you

Registration-Form in general: https://baubiologie.at/strohballenbau/step

Registration-Form in Detail: https://forms.gle/xp8e4v8RqBhq4GyT6
YouTube-Info ahout STEP: https://youtu.be/ciKRwSvFcXM

Workshops in Germany: https://biwena.de | https://nznb.de

German Strawbale Building Association: https://fasha.de

Construction Material authorization for Strawbales in Germany: https://h¢
Further Technical Information: httns://www.zotero.org/grouns/2187655/u

Laake



https://baubiologie.at/strohballenbau/step-straw-bale-training/
https://www.strohnatur.at/next-workshops-how-you-can-join-us/
https://baubiologie.at/strohballenbau/step-anmeldung/
https://forms.gle/xp8e4v8RqBbq4GyT6
https://youtu.be/ciKRw5vFcXM
https://biwena.de/
https://nznb.de/
https://fasba.de/
https://baustroh.de/
https://www.zotero.org/groups/2187655/upstraw

https://fasha.de STRAW BALE BUILDING GUIDELINES 2020,
key takeaways, you can do it:

>85kg /m? Strawbale = class E

Tencuiala de argila > 8 mm pe ambele parti = B, s1, d0 in peretele de cherestea, mai mult cu var (pana la F30-B)

AR, Germania = 0,049 W/(m-K) cu orientarea tulpinii predominant verticala pe fluxul de caldura. Deci Bale
vertical sau orizontal pe Edge (...nu plat)

gréul si secara sunt deosebit de potrivite, in timp ce ovazul trebuie privit ca nepotrivit
Latimea stiftului <Im

+10% compresie in cadru O DU S
Gapless, dovada de decontarei { /mim, rlllb 5 m'; 45“1

I
Miroase bhine 2' Jm I" &( ﬁ

H
Site curat, site fericit s ~J b ol

vertical on edge



https://fasba.de/

“Rezilienta, reguli clasice de
constructie din lemn:®

. Large Hat
. High Boots

. New:
. Warm Coat
. Plan with future water damage



