Die Performance
von Passivhausern
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2 Passivhaus - Betriebserfahrungen
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PASSIVHAUS (144 WE)
Wies- Hannover  Stuttgart Frankfut HH
baden Kronsberg Feuerbach St Jakob Pin.

NEH: 41 WE
Niedern-
hausen

BESTAND: Belgier-
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Warmezahlerverbrauch Heizungsstrang kWh/(m?a)

Messergebnisse Passivhaus-Siedlung Hannover Kronsberg (32 WE)

zugehdorige Normalverteilung:
n=32; u1=12.8; c=6.6

Messung 3. Heizperiode
2001/2002 Mittelwert:
12.8 kWh/m?a

Genauigkeit des Mittelwertes:

+6.6 /327 kwhi(mza) = £ 1.2 kwhi(mza)

Zuluftheizung, Fernwarme

2 3 4 5 6 7 &8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Streuung der Einzelwerte:
7+ 6.6 kwh/i(m2a) = 18.8%- 35.1 kwhi(mza)

Bezug: Wohnflache



Passivhaus - Langzeiterfahrungen
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Untersuchungen nach 25 Jahren Nutzung Passivhaus
Health check after 25 yrs of occupation
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Helzung ein Vierteljahrhundert Messwerte

1. Passive House
Darmstadt
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Komfort ein Vierteljahrhundert Messwerte
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445 mm Mineralwolledammung:

Grasdachaufbau als Warmdach im Passivhaus Kranichstein
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445 mm Mineralwolledammung:

Grasdachaufbau als Warmdach im Passivhaus Kranichstein

rel. Feuchte Dachaufbau / rel. Hum. roof Kranichstein

100%
no more than 91% rel.Hum. corresp. to 13,7mass-% water content
90% i ]
w 80%
E 70%
-
T 60%
~
2 50%
5
2L 40%
g
= 30%
1
[0}
= 20%
10%
0%
BN AR PFPN OO DO D O DD O PO XD AODE DDA D PO
'\/x;“jN«;””«;":Nxf@%ﬁgﬁ;ﬁ};ﬁg&é"&°Q«f’Q QQ'»\’Q\,\’QN"’Q v "“&Q&Q@ '»\’ m’”@"’@"’@c’% ’bQQ?; ’b\' 'b"’ o fb”gu%u Qu
NI NT T AT AT AT TG TG G NG NS NGNS NG NG NG NG NG NG AT AT T I T G S S W N NSNS NS S
—e— Raumluft e ander Dampfbremse < Dammung |
—e—Dammung || ——Spanplatte e Spanplatte; Simulation

Under the patronage of:
INTERNATIONAL PASSIVE
Wissenschaftsstadt an HOCHSCHULE DARMSTADT Ministry of Economics,
innsbruck, Ei ’T rt d
HOUSE CONFERENCE 2016 .7 ~ Sk
Institut State of Hessen



19PHT_Info-Folien.pptx

@, @ .. .. -' @ @ =
Dynamische Warme
0,2 K
25 [ ‘
R - numerisch
Mauerwerk/aulRen
20
nurmerisch
< Mitte Dammung.
O 15 g
’5 numerisch
-Ic—UJ e
= 10 | "\ AuRenoberflache
o
AulBenluft
% \
= s fo I
/ AW |
| \.\’77 \ : N
5 N :
o o o o o o o o o o o o o o 5
o o S o S S o o o o =) fa S S =) o f
=) © N o S © N co =) © N 5 © N co -) i
o (@) — — o o — — o o — — (@») — — .
< < < < < < < < < < < < < < <
c o o o o o o o o o o o o O O .
AN N AN AN o o o o <t <t <t <t Lo Lo (o]
— — — — — — — — — — — — < — — — 485 275 | 195 115

Under the patronage of:
HESSEN

s Ministry of Economics,

INTERNATIONAL PASSIVE
Wissenschaftsstaal
% Energy, Transport and
Regional Development,
State of Hessen

HOUSE CONFERENCE 2016 %™



19PHT_Info-Folien.pptx

275 mm Warmedammverbundsystem auf Kalksandstein:

Massivwandaufbau im Passivhaus Kranichstein

« Rohdichte 14,92(17) kg/m¢ v~

e Druckfestigkeit EPS (o, 59 kPa) ¥~

e Warmeleitfahigkeit EPS
0,0412(12) W/(mK) v~

e Dynamische Steifigkeit EPS

e Feuchtegehalt EPS
tberall < 0,5 Masse-Prozent v’

ﬂ INTERNATIONAL PASSIVE () E P
1] HOUSE CONFERENCE 2016 "z ]



19PHT_Info-Folien.pptx

275 mm Warmedammverbundsystem auf Kalksandstein:

Massivwandaufbau im Passivhaus Kranichstein

C SN S W e My
with reinforcement

Mineralische Putzschicht mit Armierungsgewebe
und Schwalbenschwanz-Nuten

Eindruck: ,Betonplatte*

Druckfestigkeit 5,3 (1,3) N/mm?

REM Aufnahme /Foto &

»GemdfS dem super Zustand des Systems sollten weitere 25 Jahre kein
Problem darstellen.” Prof. Andreas Saxer; material sciences, UIBK
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air exhaust (10°C)
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Ceiling / roof 21.1°C

external wall 21.3°C Piin: 18,4 °C.
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Luftdichtheit:
dauerhaft

e 1 2 3
Roof: PE-ilm Fixing with covered with
wall: gipsum-plaster plaster base plaster
JOINT: film overlapping, (longer humid)

covered by gipsum
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Luftdichtheit:

nach 25 Jahren

Luftdichtheit Passivhaus Darmstadt Kranichstein | 525.02.1991
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' Window panes have
higher losses

U some 0,8 W/m2K))
than the insulated
wall

.| Gas losses?
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l Costum made heat flow meter

o Six U, measured on site:

}

e \j Ug = 0,78(5) W/(m2K)

] | (Maximal value 0,97 W/(m?2K))

Gas loss in av. lower than 0,25(10)%/a
In some cases (15%) 1,2(2)%/a

- Result: with exceptions negligible gas loss;
~- Life expectance for triple-low-e: 40 yrs
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Balancierte Luftung...
hygienisch, hohe Innenluftqualitat, effizient, dauerhaft

Heat exchanger from the TEMOVEX
heat recovery system. Running 25 yrs:
« still tight

still highly efficient
 still clean
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after 1 year new

The F8-Filter keeps the major part of all Supply air duct (silencer) — which
dust outside the system. Part of the dust  has never been cleaned in 25 yrs
are carbon particles and partially burned  and as still super-clean — as is the
fuel — this is why the filter becomes whole fresh air/supply air duct
black. system; because of the F8 filter
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Innenluftqualitat

Dauermessung CO, und Feuchte —in der Regel IDA2

Upper floor north (OG) Kranichstein 2016
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Innenluftqualitat

Messkampagnen: Pilzsporen / spore count

(almost) no CFU's in the fresh/supply-air

Indoor spore count: much less than outdoor

filters: no spores detected
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Effizienz Luftung:
Dauermessung Frisch-/Zu-/Ab- und Fortluft; WBG > 80%
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Zustand WR-Gerat und -Anlage

1) stabil 2) dicht 3) sauber 4) ...nochmal 25 a 5) Ventilator 20 a

The system is:

1) undamaged: where is no special strain
on any part except the ventilators

2) airtight

3) clean; also ducts are clean and
undamaged

... all will last another 25 yrs. (LCC 50 a)

More than NEESSSE# w838 Except: The ventilators will have to be
80% S exchanged every 20 yrs.
—— recovery
=N average
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