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Boverket. (2010). Energi i bebyggelsen - tekniska egenskaper och
berékningar - resultat fr&n projektet BETSI. Karlskrona, Sweden: Boverket.
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Tillaggsisolering

¢ Invandig eller utvandig
® Q-markta byggnader

® Begransad ytterligare vaggtjocklek
® Minskning av uthyrningsbar area

—Tunnare isolering
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Par Johansson 140 mm 5
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Valten 1930

Foto: Séren Nilssons vykortssamling, 1930
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Fuktcentrumdagen 2014rétodkiktin

Valten 2006
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Utvandig tillaggsisolering:

kvarteret Malorten
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Simulering av olika alternativa
konstruktioner

® 80 mm tra eller tegel ¢ ~20 mm VIP

® 22 mm locklaktpanel 30 mm mineralull
/ 28 mm luftspalt \\

1
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20 mm
glasull

20 mm
VIP

20 mm
glasull

Fore: 158.7
Efter: 127.5 -20%

Kéldbryggor

Wﬁ 3-7% 0©kning
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Detalj: takfot
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Energianv. whimz)

20 mm
glasull

20 mm
VIP

20 mm
glasull
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Vagg isolerad pa utsidan

28x70 mm tralakt
20 mm glasull

22 mm trapanel
28 mm luftspalt
30 mm glasull
20 mm VIP

Fore: 158.7 ’ 0,2 mm fuktsparr T
Efter: 127.5 -20% Béarande tegel/tréplank
'Koldbryggor
-7% ©kning
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Matt temperatur och RH
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Temperature and relative humidity in the 2" floor wall. The reference wall (center-
of-panel) is compared to the retrofitted wall during 2011, 2012 and January 2013.
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Matt temperatur och RH

RH isolerad RH referens

Temperature (°C) and RH (%)

Temp referens

20 - ‘ -
N N N
S’b '\'\ S,b \‘L B(b r\(b
Q Q (19
Temperature and relative humidity in the 2" floor wall. The reference wall (center-
of-panel) is compared to the retrofitted wall during 2011, 2012 and January 2013.
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Johansson, P., Sd8ic Kalagasidis, A., & Hagentoft, C.-E. 2014”7 Retrofitting of a listed brick and wood buil% using vacuum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.
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Varfor denna avvikelse?

¢ Startvarden for simuleringen: for hég RH — sank till 30%

¢ Klimatet som anvandes i simuleringen ej representativt
Medelvarden WUFI Uppmatt X
Ute (temp & RH)  8,8°C,74,5%  9,2°C, 75,1%
. 2,3 g/m? 3
Fukttillskott 3.9 g/m? 1,3 g/m
21,1°C, 48,8% . o
Inne (temp & RH) 22.2°C. 53.3% 24,4°C, 37,4%
® Materialegenskaper och lufttathet
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Uppmatt klimat (inne och ute)
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. R;kfitting of a listed brick and wood building using v‘;hjum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.
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Varfor skillnad?
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Materialegenskaper och lufttathet

® Standardvarden for varmekonduktiviteten

Materialskikt Standardvarde Nytt varde
Luftspalt 0,18 W/(m-K) 0,025 W/(m-K)
Mineralull 0,04 W/(m-K) 0,033 W/(m-K)
- 0,09 W/(m-K) L ) .
Tra 0.14 W/(m-K) I 0,2 W/(m-K) /

® Luftomsattningar kopplat till utomhusluften (10 mm spalt)
—11/h

—101/h
—201/h j

—401/h
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Uppmatt klimat med luftvaxling
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. R;kfitting of a listed brick and wood building using v‘;hjum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.

Par Johansson 21

CHALMERS

UNIVERSITY OF TECHNOLOGY

Uppmatt klimat med luftvaxling
60

RH uppmatt RH

Fuktcentrumdagen 2014 Stockholm

simulerad

1/
LFAR!

Ul
o

S
o

D

Temperature (°C) and RH (%)

20
10 1.1/h T At
Temp simulerad emp uppma j
O | | |
Y N QO
> N 4 >
D Q\ N Q\q/ N ,\‘b

Q

Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. Rg/ofitting of a listed brick and wood building using v‘;‘aﬂum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.
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Uppmatt klimat med luftvaxling
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. Rgﬁfitting of a listed brick and wood building using v‘;hjum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. Rg/ofitting of a listed brick and wood building using v‘;‘aﬂum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.
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Uppmatt klimat med luftvaxling
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. Rgﬁfitting of a listed brick and wood building using v‘;hjum insulation panels on the
exterior of the facade: Measurements and simulations. Energy and Buildings, 73(April 2014), 92-104.

[, ==
e

Par Johansson 25

CHALMERS

UNIVERSITY OF TECHNOLOGY

Fuktcentrumdagen 2014 Stockholm

Slutsatser

Utvandig tilldggsisolering (20 mm VIP, 30 mm mineralull, luftspalt)
— Minskad energianvandning med 20 % (-30 kWh/(m?2-ar))

— Minskad risk for fuktskador efter tillaggsisolering

— Liten paverkan av inomhusluftens fukttillskott

— Luftfléden i konstruktionen bor undersokas vidare

Klimatet pa platsen skiljer sig fran standardklimat

Studera inverkan av olika materialegenskaper

Inverkan av eventuella luftldckage
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Johansson, P., Sasic Kalagasidis, A., & Hagentoft, C.-E. 2014. Retrofitting
of a listed brick and wood building using vacuum insulation panels on
the exterior of the facade: Measurements and simulations. Energy and

Buildings, 73(April 2014), 92-104.

Johansson, P. 2014. Building Retrofit using Vacuum Insulation Panels:
Hygrothermal Performance and Durability. PhD Dissertation, Chalmers
University of Technology, Gothenburg, Sweden.

Par Johansson, par.johansson@chalmers.se

Bygg- och miljéteknik
Chalmers tekniska hégskola

2014-05-08

CHALMERS Fuktcentrumdagen 2014 Stockholm

UNIVERSITY OF TECHNOLOGY

VIP/mineralull
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Hog eller 1&g fuktproduktion

Relative humidity behind VIPs
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