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What is a ‘passive house’ ?

The term ‘passive house’ refers to a specific
construction standard for buildings with good comfort
conditions during winter and summer, without the need
for a traditional heating system.

Maximum specific heat demand for heating
< 15 kWh/m=2.a
Total energy demand
< 120 kWhprim/m=2.a
Typically includes:

- High insulation levels
- Low infiltration, low thermal bridging > e

- Mechanical ventilation system with heat recovery ¥ .-.-
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Passive House Solutions

feasure/ solution
1. Super Insulation
Insulation walls

Passive House standard

U 0,15 W/m 2K
Insulation roof

Insulation floor

U =08 Wm 2K
U <0,8Wm %K

Thermal bridges linear heat coeff y < 0,01W/mK
Air tightness Nso < 0.6 h-1

inimal Shape Factor (Area TFA/ _
olume TV

2. Heat Recovery/ IAQ

V:entllalmn counter flow heat recovery nHR > 75 %
air to air heat exchanger

Ventilation ducts insulated

(Other heat recovery (e.g. ventila-
ion & DHW return pipes)

DHW heat recove

DHW pipes insulated

Post heater ventilation air,
imal space heating low temperature heating

flicient small capacity heating Biomass, heat pump, gas, co -

g - Foa min. 0,4 ach -1 or 30 m3/pers/h
Air Quality through ventilation rate | s e e
3. Passive (Solar) Gain
Window glazing
DHW (solar) heater
IThermal mass within envelope | |
Solar orientation

ight -time shutters

solar energy transmittance g =50 %

leasure/ solution Passive House standard

Energy reduction 50% of
lcommon practice

water connections washing ma-
ines/ dishwashers
mpact Fluorescent lighting
legular maintenance ventilation
lters

irect Current motor ventilation
fficient fans: SFP (Specific Fan [ 0,45 Wi(m3/h) (transperted
ower) lair)

On_site Renewables

6. Cost reduction
Building team
|Commissionin
Building systems

F = basic measure/ solution
= often applied opticnal measure/ solution

Ehadmg factor [%] (East & West) \

‘ |: other optional measure/ solution




Irish Construction and the Passive House Standard

0.50

0.45

2 TGD Part | - 1097}
0.40 BTG PartL - 1997 3

035 ‘ITGD PanL-zouz‘

O Passive House

o

Q

5}
~
iy

~

Uvalue Wim 2K)
o o
S
B

;\,'
S
@

U-value (W/m 2K)

°
e
=)

°

2

5
-

o

=

K
°
o

o
3
38

o

Walls Ground Floor Roof Windows
Element Element

Heating Energy Use in Irish Housing

Passive House:

* Low infiltration

KWh/m2

¢ Minimal Thermal Bridges

« Heat recovery ventilation

B Existing average household B New (building regs) O Passive House,

IAQ in Passive Houses

Requirements of fresh air for good 1AQ:
(humidity , VOC, CO,, radon)

= minimum ventilation 30 m3/h/pers
e minimum ventilation rate of 0.4 ac/h

Infiltration and natural ventilation techniques used for
housing are often difficult to control and with high
thermal losses

Passive House Solution:

Very airtight house: ng,<0.6 ach

Heat Recovery Ventilation

(High recovery efficiency and low energy motors)




Rationale of the Passive House:

Source: Passive House Institute (www.passiv.de)

Specific space heat demand [kWh/(m?2a)]
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Rationale of the Passive House:
Source: Passive House Institute (www.passiv.de)
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Einfamilienhaus / residential house in Celle, ra. wabau
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L Einfamilienhaus / resident




Reihenhauser / terraced houses in Hannover, Architekten Rasch&Partner

Reihenhaus./fow house in Gent




Mehrfamilienhaus / residential building in Hannover, architekt Grubert

Deutschland /Germany
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Birogebaude / office building in M6dling, Fa sol4you
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Blrogebaude / office building in Stadl Paura architekten Fronnwieser, Bshm

Kindergarten in Ziersdorf, kisiinger Architekten
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Kindergarten in Ziersdorf, kisiinger Architekten
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Thanks for the attention!

Various documents and contact list available at:

WWW.europeanpassivehouses.org

Patxi Hernandez hernandez@erg.ucd.ie
Vivienne Brophy brophy@erg.ucd.ie
Irena Kondratenko irena.kondratenko@ucd.ie
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