HOLZ
FORSCHUNG

A USTRIA

Member of

m AUSTRIAN COOPERATIVE RESEARCH
KOOPERATION MIT KOMPETENZ




— TECHNISCHE
l UNIVERSITAT
WIEN

ot S 1
7 FORSCHUNG
WIENRED University of Technology .

BN AUSTRIA

Proposal for a modified Glaser-Method for
the risk assessment of flat timber roofs

Bernd Nusser, Thomas Bednar, Martin Teibinger




— TECHNISCHE
| UNIVERSITAT
WIEN

WIE N R University of Technology

Full scale studies
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Potential leakages in prefabricated houses
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Air flow through leakages
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Building element airtightness classes

Airtightness class

A+ A B C
Requirements - prefabricated - penetrations - penetrations - up to
- water vapour retarder with air seal with air seal date
membrane & sheeting sleeves or sleeves or airtight
- prefabricated weather totally totally layer
cover enclosed enclosed
- CE mark - leakage - leakage
- penetrations with air locating locating
seal sleeves or totally and fixing and fixing
enclosed
) ) not
Ns, not measured <15ht <3.0ht
Py measured
(F. ) 8 4 2 1

v

I->Airtightness. factor Air flow rate: Q:4e-6><AP2/3
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Simplest calculation model?
Glaser-Method (ISO 13788)

Aoutside
No |
> T e } interface i+1
> g < é +— sublayer |
> bzé:é § interface i
)l § initial moisture
e=——1H content .
Sic (EN 1SO 13788:2002) .. |
inside

* heat/mass transport by convection
__+ heat exchange by radiation
« initial moisture content of material layers
* moisture dependend diffusion resistance
of material layers
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Quasi steady state 1D vs. transient 2D
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Quasi steady state 1D vs. transient 2D
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Influence of solar absorption

Moisture content in kg
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Influence of air exfiltration
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Conclusion

» Strong influence of solar absorption/shading

» Strong influence of air exfiltration

» Influencing factors should be considered in the ISO 13788
with proposed assesment method

» Modified Glaser-Method underestimates moisture change

» Proper decision criteria has to be defined to evaluate the
suitability of the calculated building component
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Compared to WUFI® 5
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Heat transport

. TL Ti+1
inC'm'(Ti—l— ePH—l)
. . cm
outside . mit Py = T
J interface i+1 qi Wirmestromdichte iiber die Schichtgrenze 1
g . . in W/m?
EmSme ‘C< sublayer | c Spezifische Wirmekapazitat der Luft =
B — 9 : : 1006 J/(kg.K)
:E . > & Interface | T;i+1  Temperatur an der Schichtgrenze 1 bzw. 1+1
BT BN O initial moisture in K
s - content y Wirmeleitfahigkeit der Schicht j in W/(m.K)
! d; Dicke der Schicht j in m
inside
m = Pair F- Q
m Luftmassenstrom in kg/(m?.s)

Pair Dichte der Luft = 1.2 kg/m?
F Luftdichtheitsfaktor
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Radiation
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QSurf,ex = Ac (Tsurf,ex T Tair,ex)

+a, - (Tsurf,ex - Tsky)

—a-(1—fs)-I;
Qsurf,ex Wirmestromdichte tiber die
AuBenoberfliche in W/m?
Ay konvektiver bzw. radiativer

Wirmetiberganskoeffizient in W/(m?.K)
Tsurfex Temperatur der AuBenoberfliche m K

Tsky Himmelstemperatur in K

a solarer Absorptionskoeffizient der
Aullenobertliache

fs Verschattung der AuBBenoberfldache (0-0.,8)

I mittlere monatliche Solarstrahlung in W/m?
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Mass transport
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. 0622 Pi — Pi+1
Ji = T m (Pf + m)
: m-0,622/pg

mit Py, = —60/(”‘1})

Ji Massenstromdichte iiber die Schichtgrenze 1
in kg/(m?.s)

Do Luftdruck in Pa

Dii+1 ~ Wasserdampfpartialdruck an Schichtgrenze 1
bzw. 1+1 1 Pa

8o Wasserdampfdiffusions-Leitkoeffizient der
Luft = 2E-10 kg/(m.s.Pa)

I Wasserdampfdiffusion-Widerstandszahl der
Schicht j
m = Pair F- Q

m Luftmassenstrom in kg/(m?.s)

Pair Dichte der Luft = 1.2 kg/m?

F Luftdichtheitstaktor




