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Passive House Standard in old buildings?
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Passive House Standard in old buildings? - Difficulties

Thermal bridges ? Air tightness ?

no capacity for
insulation
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Difference between Passive House Standard and EnerPHit Standard ?

max. 120 KWh/m?2a max. 132 KWh/m?2a

global standard
on highly energy
efficient buildings

max. 15 KWh/m2a

» cost efficient

e problem oriented

* realized in practice
* highly evaluated

o future-proof

25 KWh/mz2a
------------------ or component based
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EnerPHit stands for

, Whatever you have to do,

do it the best way you can!”®
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Faculty of Technical Sciences University of Innsbruck
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Status analysis prior to refurbishment

Ostansicht mit den Horsédlen davor - Fotos
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Die bestehende Flachdachkon-
struktion weist einen U-Wert von
0,38 W/m?K auf.

Die AuBenwand-Betonfertigteil-
fassadenelemente weisen einen U-
Wert von 0,719 W/m3K auf.

Die U-Werte der Fenster kann ich
hier nicht angeben, da sie aber
zusGtzlich zu ihrem schlechten
Wdarmedurchgangskoeffizienten

auch noch mechanische und
technische Mdangel aufweisen,
sind sie zu 100 % gegen aktuelle
Fenstermodelle auszuwechseln.

Veranstaltung:

IEA Annex 62 - Ventilative Cooling

Verfasser:
DI Harald Konrad Malzer - harald.malzer@phi-ibk.at
Passivhaus Institut - A 6020 Innsbruck, Anichstrasse 29 — Tel. 0043 680 32 190 32, Fax. 0043 512 556212

Datum: 14.10. 2016

Folie: 12




Parameter study to optimize refurbishment measures

An individual, project based parameter study for optimization of refurbishment
measures, is important to give the right measures in the context of energy
efficiency, energy savings and investment costs.
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Draft concept ventilation ...

Night ventilation:

Mechanical ventilation: Fresh air |:> Overflow Overflow » Exhaust »
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... turns into systematic ventilation design
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Excellent summer comfort without air conditioning

Throughout the daytime and in
p— winter the whole day long, a

Cascade ventilation system is
W Y

QM O ofice used.

fresh air

overflow valve

Windows stay closed during the
day (due to noise and dust).
Overruling of the automated
process by the user is always
possible.

Corridor Cascade ventilation system

Office

Corridor
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Excellent summer comfort without air conditioning

—

Office

Corridor

Office a

warm exhaust air
cool air

through
building core

overflow valve

cool & fresh nightly air Q

Corridor night ventilation

Cooling of building by automated

night ventilation

Windows opening at a temperature

difference
In/Out of ATa,i = 4 K.

Cooling of the core is only possible

due to the special design of the
overflow valves, with a high air
flow by low pressure loss.

Veranstaltung: Verfasser:

IEA Annex 62 - Ventilative Cooling DI Harald Konrad Malzer - harald.malzer@phi-ibk.at

Passivhaus Institut - A 6020 Innsbruck, Anichstrasse 29 — Tel. 0043 680 32 190 32, Fax. 0043 512 556212

Datum: 14.10. 2016

Folie: 17




A smart new window had to be born

3+1 Pane lowering-folding-wings with in-
creased air change rates per window for a
very good cooling of the building with night
ventilation and integrated, automated
sunblinds between the outer panes.

The 3+1 glazing, out of inexpensive standard
components leads to an U-value of Ug=0,63
W/m3K.

For thermal but also for aesthetic reasons, the
frame geometry was conceptualized in a lying
position.

This results in better thermal performance
combined with a higher solar gain and more
daylight in the offices.

Schematischer Fassadenschnitt mit Senk-Klapp-Fenster und Detail zur
Fensterrahmenausbildung bei 3+1 Verglasung; Quelle: H. K. Malzer
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Dynamic simulation for needed opening width of window

Validation of the cooling concept with PHI-Software Dynbil
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Dynamic building simulation — prior to retrofit
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35 - - - - - - -
] Arbeitswoche Arbeitswoche
30
25
] H !
20 3 ¥
] ' s !
1 t H 4
' r 1
J ; fo .
E 15 ; \ : - ;' : ln ! ; -
5 {1 y : — N J s " . - —— - AuRentemp [*C]
2 M S A . o o .
§ o .‘._ ,‘l - OpTemp 7
E 10 ] . OpTemp 6
= ]
OpTemp 5
OpTemp 4
ol _ _ . o o o opTemp 3
— OpTemp 2
OpTemp 1
0 — . — — . . . . - . . 5 . \
Mo 16.0ul Mi 18.3ul  Fr204ul S0 22.Jul Di 24.1ut Do 26.Jul  sazgaul Mo 30.Jul
-5
-10
Validation of the cooling concept based on night ventilation with PHI-Software Dynbil
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Dynamic building simulation — after retrofit

OpTemp,,., = 27°C (for just 4h per anno!), Daily middle temp.,,, = 26,2°C
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Little details often need most tinkering

For an even facade optic, the installation of the
window had to be located at the outside of the

insulation layer.

This design is not optimal and results in a

higher W-value.

The PHI usually recommends a window
position within the insulation layer.

Thermal bridge coefficient

Window/facade: W = 0,049 W/mK

(this is quite good)

(we suggest W <= 0,025 W/mK)

Quelle: PHI, DI Laszlo Lepp; berechneter Temperaturverlauf im Fenster (blau: -10°C, rot: +20°C)
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Little details often need most tinkering

Window manufacturer

thermal decoupling
in the frame with
Compacfoam as
glass strip

Sunblinds & BCS

\

window integrated
motorized sun
protection

~

Window manufacturer & BCS
conventionally

3S-glazing
U=0,7 W/m?K

Electrician

caution on airtight
connections of cable
penetrations

Window-&
facade builder

air-tight, permanently

elastic and tension-
relieved gluing of the
frame with the existing
masonry

Detail of window head reveal
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Little details often need most tinkering
Detail of window sill

Plaster bord builder

window sill and

| / insulation of the cavity

Window manufacturer

thermal decoupling Window-&
in the frame with facade builder
Compacfoam as
glass strip air-tight, permanently
elastic and tension-
relieved gluing of the
frame with the existing
masonry
Facade builder
heat-bridges-free installation of the
aluminum facade on the existing facade
by means of GRP spacers
ATTENTION: conventional ALU mount
= thermal bridge surcharge !!!
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Smart overflow valve was developed

Only adequately sized overflow valves allow the
huge ventilation rate needed for night ventilation.

Additionally these valves are used as fanlight
elements to reduce the artificial lighting demand of
the corridors behind.

35 -65 m¥h
84 - 118 m%h
Uberstréomer (Prototyp) am Schallpriifstand
der Uni Innsbruck; Foto: H.K. Malzer
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Smart overflow valve was developed
In this construction, special attention must be paid to the sound-proof design.

Therefore, we installed a prototype in the acoustic laboratory
of the University of Innsbruck for measurements.

bei 118 m3/h
bei 84 m3/h
23Pa 43Pa
Uberstrémer (Prototyp) am Schallpriifstand
Druckverlustmessung; UIBK, DI Gabriel Rojas-Kopeinig der Uni Innsbruck; Foto: H.K. Malzer Schallpegeldifferenzmessung; UIBK, DI Mathias Rothbacher
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Energy efficiency obtained by planning with PHPP

Gegentiberstellung Gewinne und Verluste der Energiebilanz
TU BIG - Therm.San. IwWQ5 Fh1,8m g0,34-0,56 55.0,53-0,3 FLnadchtl.autom.

80,00
* the energy balance of the transparent ’
components is balanced 75,00 o
* highly insulated, thermal bridge free, 70,00 1
opaque building envelope 65,00 B
* high internal heatgain by IT, high staff 60,00 —
density (720 pers.) and artificial lighting 55,00
» ventilation losses by large air volume £0.00
due to very high number of people s
é 45,00
% 40,00 ——
-
35,00 —t—
30,00 —
25!DD ---------------------- S
EnerPHIT
20,00 —t—
15,00 |
PH-Standard
10,00 —t—
5,00 e
0,00
Gewinne Verluste
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Energy efficiency obtained by planning with PHPP

« Refurbishment to highest energetic refurbishment and indoor quality level

 Thermal refurbishment with factor 9
Heating demand — prior to retrofit: >180 kWh/m?a
Heating demand — after retrofit: 20 kWh/m?a

Kennwerte mit Bezug auf Energiebezugsflache

Energiebezugsflache: 8897,0 m? Bruttogeschossfl. 12.529 lmz

Verwendet: Monatsverfahren PH-Zertifikat:
Energiekennwert Heizwéarme: 20,4 kWh/(mza) 15 kWh/(mza)
Drucktest-Ergebnis: 1,0 ht 0,6 ht
Primarenergie-Kennwert 118 2 120 KWh/(m?
(WW, Heizung, Kiuhlung, Hilfs- u. Haushalts-Strom): kWh/(m a) (m a)
Priméarenergie-Kennwert 4 2
(WW, Heizung und Hilfsstrom): 8 kWh/(m a)
Priméarenergie-Kennwert 2
Einsparung durch solar erzeugten Strom: kWh/(m a)
Heizlast: 21 W/m2
Ubertemperaturhaufigkeit: 3,6 % uber 25 °C
Energiekennwert Nutzkalte: 2,2 kWh/(mZa) 15 kWh/(mZa)
Kuhllast: 9 W/m2
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Life cycle cost analysis

Life cycle costs’of air conditioning, (40 years)
Comparison between cooling concepts:

SS = Standard-refurbishment according to OIB with active air conditioning
BM = Automated night ventilation

5. Kostenvergleiche der beiden Systeme iiber 40 Jahre:

55 = Kosten Standardsanierung OIB mit Klimaanlage [angesetzt als 100%)
BM = Kosten Bigmodern mit Fensternachtkihlung

55 Investitionskosten Anlage 23090 €£/40a 100.0%
BM Investitionskosten Anlage 124362 £/40a 538.6%
55 Kaltekosten (Strom Kalteenergie) 481392 €£/40a 100.0%
BM Kaltekosten (Strom Steuerung und Fenstermotoren) 1979 €/40a 0.4%
55 Kosten Warten/Bedienen 6644 £/40a 100.0%
BM Kosten Warten/Bedienen 91047 €/40a 1370.4%
55 Summe Kosten 40a 511126 £/40a 100.0%
BM Summe Kosten 40a 217388 £/40a 42.5%
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Conclusion of EnerPHit - Passive House standard for retrofit

A lot of different measures lead to cost-optimal success

» free night ventilation possible by means of special window construction
» preservation and smart update of the existing ventilation system
« overflow valves with additional use as artificial light saver
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now

DI Harald Konrad Malzer
harald.malzer@phi-ibk.at
0043 68032 190 32

Passivhaus Institut - prof. Dr. Wolfgang Feist
Standort Innsbruck A-6020 Innsbruck, Anichstrasse 29, 3. Stock
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Wien | Osterreich
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