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Abstract | Zusammenfassung 

 

 

Single family home in Collaroy Plateau, New South Wales, Australia  
Project ID on the Passive House Database: 7830 

Data of building | Gebäudedaten 

Year of construction 

Baujahr  

2023 

Space heating 

Heizwärmebedarf 

8 

kWh/(m²a) U-value external wall  

U-Wert Außenwand 

0,349 

W/(m²K) 

U-value basement 

U-Wert Kellerdecke 

0,295  Primary Energy Renewable (PER) 

Erneuerbare Primärenergie (PER) 

69 

W/(m²K) kWh/(m²a) 

U-value roof 

U-Wert Dach 

0,193  Generation of renewable Energy 

Erzeugung erneuerb. Energie 

93 

W/(m²K) kWh/(m²a) 

U-value window 

U-Wert Fenster 

1,05 Non-renewable Primary Energy (PE) 

Nicht erneuerbare Primärenergie (PE) 

158 

W/(m²K) kWh/(m²a) 

Heat recovery 

Wärmerückgewinnung  

76 %  Pressurization test n50  

Drucktest n50 

0,12 h-1 

Special features 

Besonderheiten  

CLT construction with external mineral wool insulation 
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Brief Description  

Collaroy Plateau Passive House 

The project has achieved 'Classic' Passive House certification, ensuring exceptional energy efficiency and occupant 

comfort. The building features a cross-laminated timber (CLT) structure, with the CLT fully exposed internally, 

contributing to the design's aesthetic appeal. This newly constructed, freestanding single-family home in New South 

Wales, Australia, is located within a warm climate zone according to PHI climate zone map. 

A 10kW solar photovoltaic system is installed on the rooftop, enhancing the home's sustainability by generating 

renewable energy.  

The CLT elements, including walls, roof, and floor, serve as the building's airtight layer, crucial for maintaining energy 

efficiency. High-performance, triple-glazed windows and doors with timber frames and external aluminum cladding are 

utilised to optimize thermal performance. 

Continuous external thermal insulation is applied outside the CLT to minimize thermal bridging, further improving energy 

efficiency. An external vapor-permeable membrane is implemented on the outer side of the insulation to protect both 

the insulation and the CLT structure. 

 

Kurzbeschreibung 

Collaroy Plateau Passive House 

Das Projekt hat die Zertifizierung als „Classic“ Passivhaus erhalten und gewährleistet außergewöhnliche Energieeffizienz 

sowie hohen Wohnkomfort. Das Gebäude verfügt über eine Struktur aus Brettsperrholz (CLT), das innen vollständig 

sichtbar bleibt und so zur ästhetischen Gestaltung beiträgt. 

Dieses neu errichtete, freistehende Einfamilienhaus in New South Wales, Australien, befindet sich gemäß der PHI-

Klimazonenkarte in einer warmen Klimazone. 

Eine 10-kW-Photovoltaikanlage ist auf dem Dach installiert und trägt zur Nachhaltigkeit des Hauses bei, indem sie 

erneuerbare Energie erzeugt. 

Die CLT-Elemente – einschließlich Wände, Dach und Boden – bilden die luftdichte Schicht des Gebäudes, die für die 

Aufrechterhaltung der Energieeffizienz entscheidend ist. Hochleistungsfähige, dreifach verglaste Fenster und Türen mit 

Holzrahmen und äußerer Aluminiumbeschichtung werden verwendet, um die thermische Leistung zu optimieren. 

Durchgehende externe Wärmedämmung wird außen auf das CLT aufgebracht, um Wärmebrücken zu minimieren und die 

Energieeffizienz weiter zu verbessern. Eine dampfdurchlässige Außenmembran schützt sowohl die Dämmung als auch 

die CLT-Struktur.  
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Conor Murphy 
65 Richard Road 
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Bauphysik 

Laros Consulting (https://www.laros.com.au/)  
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Laros Consulting (https://www.laros.com.au/)  
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Bauleitung 
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Exterior photos/ Außenfotos 
East 
view 

 
Main 
entry 
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West 
view 

 
West 
view 
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Interior photos/Innenfotos 
Internal view  
Bedroom 1 

 
Internal view 
EntryHall  
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Internal view 
Living/Dining 

 
Internal view 
EntryHall 
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Internal view 
EntryHall 

 
Internal view 
EntryHall 
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Internal view 
EntryHall 
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Sections/ Abschnitte 
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Plan/ Planen 
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Construction of floor/ Bodenkonstruktion 
The floor is suspended floor above a ventilated crawl space. The CLT floor panels are insulated by XPS board on the 

outside. The XPS board is then connect to the wall insulation at the perimeter.  

Footings are to be position at the right position. The timber bearing sits across the footing. Then the floor CLT panels are 

placed on top of the timber bearing. The XPS boards were implemented to the CLT panels.  

The gaps between the CLT panels were taped to ensure airtightness.  

 

Floor to wall 
connection 
detail 
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CLT floor panel 
 
Viewed from 
the ventilated 
crawl space. 
 
 

 
CLT floor panel 
with XPS 
insulation 
board.  
 
Viewed from 
the ventilated 
crawl space. 
 
The 
ventilation 
ducts and 
other building 
services pipes 
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CLT wall panel 
joining with 
floor panel 
 
The 
connections 
are taped to 
minimize air 
leakage  

 



 

P a g e  21 | 72 

 

CLT floor panel 
connections to 
each other, 
are taped to 
minimize air 
leakage 

 



 

P a g e  22 | 72 

 

CLT floor panel 
with XPS 
insulation 
board. The 
vapour 
permeable 
membrane is 
wrapped from 
the external 
wall to the XPS 
board 
 
Viewed from 
the ventilated 
crawl space. 
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Construction concept of wall 
The CLT panels are dropped into position by crane. The CLT panels joins with other CLT panels by timber connectors and 

long screws. The insulation layer continuous and wraps around the connections.  

The CLT panel serves as structure of the wall and is exposed to the interior. The CLT panel is insulated by the wood fibre 

board on the outside. Then a vapour permeable membrane to protect the insulations and the CLT panels.  

The building services, electrical and pipes are installed on the CLT panels, then the insulation goes on top. All the 

penetrations are sealed.  

Wall details 
showing the 
wall to roof 
and wall to 
floor 
connections 
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Crane lifts the 
CLT panels to 
position 

 
  

CLT panels are 
joined with 
timber 
connectors 
and long 
screws. 
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Building 
services (pipes 
and electrical 
conduits) are 
installed at the 
CLT wall panel. 
 
All the 
penetration 
are sealed and 
tapped to 
minimize air 
leakage. 
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Woodfibre 
insulation 
board goes 
onto the CLT 
panels with 
cut out for the 
building 
services. 
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Woodfibre 
insulation 
board goes 
onto the CLT 
panels with 
cut out for the 
building 
services. 
 
Vapour 
permeable 
membrane 
wrap around 
the insulation 
layer.  
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The woodfibre 
boards are 
joined at the 
external 
corner with 
other board, 
to make sure 
the insulation 
layer is 
continuous 
and minimizes 
thermal 
bridge. 
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The 
penetration 
through the 
membranes 
are taped to 
minimize air 
leakage.  
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Construction of roof 
The CLT panels are dropped into position by crane. The CLT panels joins with other CLT panels by timber connectors and 

long screws. The insulation layer continuous and wraps around the connections.  

The CLT panel serves as structure of the roof and exposed to the interior. The CLT panel is insulated by the wood fibre 

board on the outside. The insulation layer wraps around the roof to wall joins. Then a vapour permeable membrane to 

protect the insulations and the CLT panels.  

The building services, electrical and pipes are installed on the CLT panels, then the insulation goes on top. All the 

penetrations are sealed.  

Batten and cross batters are installed above the membrane to support the metal roof sheet.  

Roof details 
showing the 
wall to roof 
connections 
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Crane lifts the 
roof panels 
onto position 
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The CLT panels 
connections 
are taped to 
minimize the 
air leakage.  
 
It shows the 
roof and wall 
CLT 
connections.  
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The vapour 
permeable 
membrane 
wrap from the 
roof to wall.  
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The building 
services 
(conduits) are 
installed at the 
CLT panels. 
Then the 
woodfibre 
insulation 
installed on 
top with cut 
out for the 
building 
services.  
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Vapour 
permeable 
membrane 
wrap around 
the insulation. 
Then the 
batten and 
cross battens  

 
The metal roof 
sheet then 
goes onto the 
battens.  
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Windows and installation 
The windows and doors are premium triple glazed timber frame with aluminum cladding on the outside.  

The windows and doors are Doepfner LAROS IV78 Timber-Aluminum Slim 1 Premium with spruce.  

The average windows U value is 1.00 W/(m2K) based on PHPP calculation. The detailed Uframe is as follows  

The entry door D03 has overall Ud=0.984W/(m^2K).  

The majority of the glazing is Planiclear 6 mm Planitherm XNII/Planiclear 6mm/ Planiclear 6 mm Planitherm XNII with 

Argon(90%)/Air(10%) 16 mm in between. The U value is 0.573 W/(m2K) and g value is 0.5193. Detailed glazing data sheet 

is as follow. 

The windows are installed along the insulation layer to minimize the installation thermal bridge.  
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Windows and 
door 
installation 
details.  

 
Windows 
installed at the 
CLT wall panel. 
The 
connections 
are taped to 
minimize air 
leakage. 
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The window 
sill connection 
to the CLT 
panels is also 
tapped on the 
inside.  
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Woodfibre 
insulation 
goes around 
the window. 
So windows 
are installed 
aligned with 
the insulation 
layer. 
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Expanding 
foam is filled 
in the gap 
between the 
window and 
woodfibre 
board.  
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The window 
frame is taped 
to the vapour 
permeable 
membrane.  

 

  



 

P a g e  57 | 72 

 

Building airtight envelope 
The airtight envelope consists of the following layers: 

• The floor, wall and roof CLT panels are the main airtight layer. The gaps between panels, all penetrations are 

sealed and taped to minimize air leakage. 

• Vapour permeable membrane warped around the CLT wall, roof panels provide another airtight layer. 

The airtight blower door test results are: 
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Layout of the ventilation system ducting 
In this project a ducted Zehnder Comfo Air 180 to be installed with 2 silencers (ZENACWS-220 Attenuator CW-S 220). The 

air supply for the internal spaces (3 bedrooms, walk in robe and living area) is to be ducted by running the pipes 

(ComfoTube DN90) under the CLT floor slab in an insulated (60 XPS) boxed channel. The pipes will enter each room 

through the floor with vent locations: 

• Bedroom 1, 2 & 3: 2200mm above floor level in the walls 

• Living area – in the kickboard of the kitchen island (all shown on the HRV layout) 

The external air intake and exhaust air outlet to be run under the CLT floor slab & the XPS insulation layer (outside the 

thermal envelope) as shown on the HRV layout. The pipes are DN125 Rigid EPP Duct, spec sheet for those insulated ducts 

attached. 

The air supply and exhaust are located in the kickboards of the kitchen island. 

Ventilation 
ducting layout 
shows the 
ducting and 
vents.   
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The ventilation 
unit with duct 
runs around it.  
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Wall mount 
vent ducting 
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Wall mount 
vent ducting 

 



 

P a g e  62 | 72 

 

Insulated 
ventilation 
duct.  

 



 

P a g e  63 | 72 

 

Wall mount 
vent 
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Wall mount 
vent 

 
Floor vent at 
the kitchen. 
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Insulated 
ventilation 
ducts running 
under the 
floor outside 
of the thermal 
envelope.  

 
External 
ventilation 
main exhaust 
vent grill 
under the 
floor.  
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External 
ventilation 
main supply 
vent grill next 
to the wall 
from floor.  
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Ventilation unit 
The ventilation units used for this project is a ducted Zehnder Comfo Air 180. It is a heat recovery ventilation system. The 

effective heat recovery is 82%. The specific power input is 0.27 Wh/m3.  

Ventilation 
unit installed.   
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Heating and cooling supply/ Wärme- und Kälteversorgung 
The air conditioning unit2 (2x 3.5kW MFZ-KW35CG-A1) are to be located under the CLT floor slab and XPS insulation 

(outside the thermal envelope). All the penetration points to be sealed with tapes. 

Reverse cycle air conditioning is installed. 

The air conditioning 7.1 kW outdoor unit is located at the external side of the living/dining room. 

The air conditioning 3.5 kW indoor floor units are located at bedroom 1 and living/dining room.  

Air 
conditioning 
system floor 
unit in the 
living.  

 
Air 
conditioning 
system floor 
unit in 
bedroom 1. 
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Air 
conditioning 
outdoor unit.  
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The hot water system - Rheem Stellar 160 litre Stainless Steel model 4A1160 tank (specs attached) to be located outside 

the thermal envelope of the house as per the plans. All penetration point for the hot water plumbing are to be sealed 

with tapes. There will be 5 hot water taps, see the attached layout. The pipes will run from under the floor up on the 

walls to connect to the taps. 

Domestic hot 
water system 
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PHPP-Results/ PHPP-Ergebnisse 
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Certification/ Zertifizierung 

 




