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Milparena project — “Million Homes Program” arena

 Platform for knowledge transfer between experts and researchers at
Chalmers and SP and building owners in West of Sweden.

 The aim Is to create the necessary conditions to decrease energy use
In buildings without increasing the risk of damage.

« Based on a number of ongoing renovation projects.

* The current project deals with methods for upgrading the building
envelope (additional insulation and air tightness) and methods of
working with evaluation and follow up of renovation measures.




Working methods used in the renovation projects

Investigation prior renovation
« Moisture investigations

e Thermography
 Measurements of air tightness

Simulation of hygro thermal conditions
» Ventilated constructions (crawl space and attics)
« Additional insulated exterior wall and facade

Evaluation through testing, measurements and observations
e Laboratory testing
* Moisture inspections at building sites
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Katjas gata in Backa

Before renovation: ; g
» Prefabricated concrete facade elements 73 Fﬂ;l @lﬁ
Carbonation and leakage o | p]u]ll ][Ug
Air leakage, draught from infill walls '
Thermal bridges and cold floors
Energy use: 178 kWh/m?, year

After renovation:

o Additional insulation of 200 mm cellular
plastic boards and rendering

Air tightness through sealings

New 3-pane windows, solar control
 Insulation on attic and in crawl space
Energy use: 60 kWwh/m?, year
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Simulation of hygro-thermal conditions
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Simulation of hygro-thermal conditions
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Simulation of hygro-therma

« Hygro thermal analyses of attic and
crawl space using HAM-Tools.
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|N‘f TAKFQT

PABYGGMAD BEF, TAK

230 TATSKIKT AV PAPP

OMFATTNING. MIN 20
FRITT FOR T

HAN,

&5

25T, 26x120
SKRUVAS/LIMMAS

TS, BEF. FASADELEM,

FOMSTER ENLIGT ARK

FUNKTIONSKLASS 118
50 PARDL 158-00

23 RASPONT

20 LUFTMING

PAROC 8442-00

REGEL

TATSKIKT ENL. VIDST.
50 PARDC 158-00
BEF. RASPONT

PAROL B443-00

| BEF. O

1600 i

-

FYLLS MED LOSULL ’
PLASTFOLIE

180 BEF BETONG
SYLL AW 45x55 1500

FASTSKJUTS MED 25T.
NKTZ c200/TAKREGEL «

BEFINTLIGT \

UPPSTOLPAT TAK
500 LOSULL

REGEL 45%95 FOR

INF. AV BEF. TAKREGEL

| :

TST LENTH. EMELLAN.
TAKREGEL INFASTS TILL SYLL
MED BMF90 65T, SPE/FLIK.
BETONGELACK

KAPAS RUNT OM

LA -
21100 EPS CELLPLAST
MED NOT OCH SPONT
FORKSJUTNA SKARVAR

FG, + B,100
N7

LIMMAL MEK. INF.

30 EPS CELLPLAST
BEF 150L OCH
PUTS RIVS
SOCKELLIST

BOCKAD PLAT

200x200 £-15
b=100, 600

70 BEF I50L
10 BEF PUTS
100 XPS CELLPLAST
10 PUTS

S 70 BEF_IS0L
KAPAS UK. BALK

300 LECA

[ VIRV Y]
s

SP s SP Technical Research Institute of Sweden

2
T
i

Tpget

d‘. . your Q
% Tence
I,"“s

?,
sy,

e

A206-01

120



Simulation of hygro-thermal conditions

|N‘r TAKFOT PABYGGNAD BEF, TAK

'
‘ TATSKIKT EML. VIDST. 1
1

|m TATSKIKT AV PAPP
FUNKTIONSKLASS 1118 ‘\

1350
BEF. PREFFLEMENT

* Hygro thermal analyses of attic and | &% |

FRITT FOR TAKREGEL '\

crawl space using HAM-Tools. ue -l

 Hygro thermal simulations of
additional insulations on exterior =i

10 MINERIT

50 PARDC 158-00
BEF. RASPONT

50 PAROC 158-00
23 RAsPONT \
20 LUFTNING \‘
PARDC §a42-00

REGEL 45x195

PARDC B&43-00

2 il
A
i

19009

’I
[

| | BerNTUGT |

| | UPPSTOLPAT TAK

L_ELASTROLE 500 LOSULL
180 BEF BETONG

FYLLS MED LOSULL

AGG

wall using Wufi ®Pro 4.2.

FOMSTER ENLIGT ARK

SYLL AV 65x35 clall

FASTSKJUTS MED 25T.
NKTZ c200/TAKREGEL «

REGEL 45%95 FOR

INF. AV BEF. TAKREGEL

15T CENTR EI_"!F[L.I\N.
TAKREGEL INFASTS TILL SYLL

S — MED BMFI0 65T, SPK/FLIK, L
BETONGELACK
e KAPAS RUNT OM
WPUTS
W 22100 EPS CELLPLAST
MED NOT OCH SPONT Bl
v “]0 R FORKSJUTHA SHARVAR e — % == S —
: ; LIMMAD MEK. INF. ; {z’
FOMSTER DWERKANT | |

30 EPS CELLPLAST
i BEF 1SOL OCH
s | PUTS RIVS
m\\_}_,_« SOCKELLIST FG. + 0,000
- BOCKAD PLAT 8 55 A s
s E— 2005200 £-1,5 ~ >
b=100, <600 10 BEF IS0L
e y I ¥ 10 BEF PUTS
AL - b e A 100 XPS CELLPLAST
FOMS TER UNDERKANT 3 az= \4\‘ 10 PUTS
] o s
e a ., 5,70 BEF I50L 300 LECA
\A‘:uw KAPAS UK, BALK
SP « SP Technical Research Institute of Sweden S e
[
w4
o g s
’((OLQF]CQ \\3 St e S S| WP b e e B R ittt
Hpv A206-01 120



Simulation of hygro-thermal conditions
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Evaluation of joints and connections at windows

Moisture inspections

Insufficient rain tightness at window
connections

Confirmed by tests in the lab

A new solution was developed and
verified through lab tests.
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Measurements of air tightness during renovation

Termography, air-tightness measurements (Blowerdoor) and
detection of leakages in existing, empty and in completed
a. p a. rt m e n tS — Luftlickage vid golvvinkel (ménga av dem titades tillfilligt med drev eller fog)

= Luftlickage vid takvinkel

Vid golv och viigg frimst vid k ringal gcnom

Advice and following up on sealing methods [ s ms
Before: 1,18 I/sm?for one apartment
After: 0,13 I/sm? for the whole building

F1
=23
an ©
D)rm
Bl :
oz B
X
o 3
50
A0 2VH I

i i
uBsv
J‘P : T -~
- . &l
L3 I A— L R
Il: RPH 1|
1 08H =} D4H —

. mellan troskel och golv
g samt genom brevinkast

ll [
g AT 1 & || [Stora luftlackage bade
1 » anslutning dorrblad-karm,
w

s SOVRUM (tatning minskade luft-
=l e 27 P 3af flodet 20 /s)

SOVRUM VARDAGSRUM
R4 2.7 —
pl po —
300 W5 . 1&_@,‘, ya
FB3

Stort luftlickage kanalgenomforing §
mot krypgrund. Lukt av kypgrunds- s
luft. (titades med bruk) F 3 \ U

I (Drevades extra, blev ¢j titt men lufiflddet minskade 10 I/s) l e ———— T —

taklist avldgsnats, 6kade lickaget med
| ca 7 1/s. (taklist sattes tillbaka

‘ SP Technical Research Institute of Sweden

Luftlickage vid kanalgenomfring i mellanbjilklagbjilklag, bade
ovanifrin och utifrin (titades huvudsakligen)




Maratonvagen in Halmstad

Before renovation:
« Air leakage, draught from infill walls
 Thermal bridges and cold floors

« Corrosion in brick facade above windows g
and at balconies

« Energy use: 145 kWh/m?, year

After renovation:

 New 3-pane windows and balcony doors
New infill walls

Alir tightness through sealings

New roof with 500 mm insulation

e Energy use: 92 kWh/m?, year
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Maesurements of air-tightness at Maratonvagen

Lgh 170-017-05-0401

= Luftlickage vid golvvinkel (OBS enbart lickage som verifierats vid denna métning,
gamla lickage i golvvinkel som ej atgirdats och ej kontrollerats denna gang ér ej medtagna)

 Termography and air-tightness
measurements and detection of il e perrrer———
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leakages in existing and completed (P /

fonsterbank

apartments
« Before: 1,41 l/sm?
 After (design value): 0,5 I/sm?
« After (measured): 0,86 l/sm?

* There are still some leakages at
window connections and at infill walls.

Det forekommer dven flera punktlickage/mindre
lickage mellan lister och karmar i utfacknings-
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Kalendervagen in Gothenburg

Before renovation:

« Concrete and lightweight concrete walls with
iInsufficient insulation

« Windows are in poor condition
» Ongoing roof leakage

« Carbonation and corrosion on balcony slab and
on roof above the roof deck

e Energy use: 196 kWh/m?, year

The experts supported with an inventory of
technical status and proposed measures.

Unfortunately, no decision is taken yet to carry
out the renovation due to high calculated
costs.
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Results

o It is possible to decrease the energy use in existing buildings by
additional insulation and by improving the air tightness in combination
with new systems for heating and ventilation with heat recovery.

 Some measures involves a risk of moisture damage and poor indoor
environment.

* To avoid this a number of working methods were used to evaluate
different renovation alternatives and performances in the projects:

— Inventory of technical status before renovation

— Hygro thermal simulations of different design alternatives

— Moisture inspections at building site

— Full scale testing of rain tightness in laboratory

— Measurements of air tightness at different stages of renovation




Conclusions

The building owners have benefitted from assistance from the
researchers and experts.

If the investigations, simulations, measurements and testing had not
been done a number of designs and solutions had been chosen that
could have led to moisture damage and poor indoor environment.

The working methods are general and could be used on a larger
scale in all renovation project.



Conclusions

* The building owners have benefitted from assistance from the
researchers and experts.

« If the investigations, simulations, measurements and testing had not
been done a number of designs and solutions had been chosen that
could have led to moisture damage and poor indoor environment.

* The working methods are general and could be used on a larger
scale in all renovation project.

Thank you for your attention!
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