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Project Documentation 

Casa Luca - Vancouver 
 

1 Abstract / Zusammenfassung 

 

Single Family House in Vancouver, British Columbia, Canada 

 

1.1 Data of building / Gebäudedaten 

Year of construction/ 

Baujahr 
2015 

Space heating / 

Heizwärmebedarf  
11.38 

kWh/(m²a) U-value external wall/ 

U-Wert Außenwand  
0.125 W/(m²K) 

U-value basement ceiling/ 

U-Wert Kellerdecke 
0.124 W/(m²K) 

Primary Energy Renewable (PER) / 

Erneuerbare Primärenergie (PER) 
59 kWh/(m²a) 

U-value roof/ 

U-Wert Dach 
0.073 W/(m²K) 

Generation of renewable energy / 

Erzeugung erneuerb. Energie 
44 kWh/(m²a) 

U-value window/ 

U-Wert Fenster 
0.78   W/(m²K) 

Non-renewable Primary Energy (PE) / 

Nicht erneuerbare Primärenergie (PE) 
0 kWh/(m²a) 

Heat recovery/ 

Wärmerückgewinnung 
92.4 % 

Pressure test n50 / 

Drucktest n50 
0.58 h-1 

Special features/ 

Besonderheiten 
Photovoltaic pannels 
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1.2 Brief Description ... 

Passive House Casa Luca 

Casa Luca was a project born out of the necessity for a bigger space for a 
growing family. The process may have started as such, but it quickly 
evolved into a broader challenge of creating a housing prototype for young 
urban families. Could we produce an easily replicable typology for 
Vancouver’s RS-1 zone that was beautiful, a source of inspiration and 
learning, yet also achievable in today’s market? By employing commonly 
used construction approach, materials, and components that met the PH 
standard we were able to do so with only a small cost premium over 
standard construction techniques. 

Casa Luca sits on the south side of an east-west street in a part of 
Vancouver that enjoys mountain views to the north. To achieve PH 
performance, one must limit glazing on north facades and give priority to 
solar gain from the south. A roof deck overcomes this conflict by providing 
those views, and at the same time, a private outdoor space away from the 
street. 

Also, a 3kw solar system was installed [that is currently producing half of 
the energy that is normally required for a house this size in Vancouver]. The 
panels were easily added to a metal standing seam roof, but the roof itself 
was a challenge. In Vancouver, designing a south-facing roof on lots zoned 
RS-1 is problematic, because the angle of daylight setback generally 
supports gabels that slope eastwest. We had to get relaxation to make it 
work. 

Further to standard PH requirements, analytical sensors were installed to 
test the performance of all walls and roofs for moisture content and 
temperature gradient. As well, the power produced by the solar panels is 
logged and compared to actual usage. 

Casa Luca is the proof that it is possible to produce a custom-designed 
building that is truly energy and cost efficient while satisfying everyone’s 
needs and dealing with Vancouver’s zoning. 
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1.3 Responsible project participants / 

Verantwortliche Projektbeteiligte   

Architect/ 

Entwurfsverfasser 

Lucio Picciano DLP Architecture 

http://dlpdesigns.com/portfolio/items/3322/ 

Implementation planning/ 

Ausführungsplanung  

Lucio Picciano DLP Architecture 

Building systems/ 

Haustechnik 

Lucio Picciano DLP Architecture 

Structural engineering/ 

Baustatik 

Jansson Structural 

Building physics/ 

Bauphysik 

Lucio Picciano DLP Architecture 

Passive House project 

planning/ 

Passivhaus-Projektierung 

Lucio Picciano DLP Architecture 

Construction management/ 

Bauleitung 

Lucio Picciano DLP Architecture 

 

 

Certifying body/ 

Zertifizierungsstelle 

Passiv Haus Italia  

Dr. Francesco Nesi 

Certification ID/ 

Zertifizierungs ID 
 

Project-ID (www.passivehouse-database.org)  

Projekt-ID (www.passivehouse-database .org) 
4515 

 

 

Author of project documentation /  

Verfasser der Gebäude-Dokumentation 

Lucio Picciano DLP Architecture  

Date, Signature/ 

Datum, Unterschrift 
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2 Elevation views of the Passive House Casa Luca 

Views of the North facade 

 

 

Views of the South facade 
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3 Exemplary photos from the inside of the house 
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4 Section of the house 
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5 Floor plans 
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6 Contruction of floor slab / basement ceiling 

The basement ceiling forms the lower portion of the thermal envelope, it has a heated unoccupied 
storage basement under it. This assembly is made up of TJI wood trusses spaced 24” apart, they are 
9.5” deep. The joist space is filled with 7” of closed cell polyurethane foam, the remaining 2.5” is filled 
with mineral wool. The ceiling is then lined with 2 layers of gypsum. The upper surface has ¾” 
plywood, plus 3/8” plywood, plus ½” ceramic tile floor. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Basement ceiling framing        Basement ceiling insulation 
 

 

 

 

Basement exterior insulation     Thermal Bridge Calculation: PSI Value = -0.04 
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7 Contruction of the exterior walls 

The main exterior walls are 2x6 wood frame spaced 24” apart. The stud space is filled with closed cell 

polyurethane foam. The entire exterior of the wall over the plywood is covered with 4” of mineral wool 

medium density screw on with only 4 screws. All framing gaps and connections are sealed with siga 

wigluv or corvum at interior. 

All exterior walls foam and tape   All exterior walls mineral wool 

Exterior wall corner Thernal Bridge Calculation, Psi value = -0.025 
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8 Contruction of the roof 

The top floor roof is a low slope assembly also made of TJI wood joists that are 9.5” deep. The entire 

space is filled with 9.5” open cell polyurethane foam, above the plywood, the entire roof has 4” of 

isoboard (polyisocyanurate) connected to the mineral wool of the adjacent walls. This completes the 

wrapping of the entire building in insulation to create a thermal bridge free form. 

  

The top floor roof deck is built up of TJI similar to above but framed flat. The joist spaces are filled with 

3” of closed cell polyurethane insulation then filled with 6” of mineral wool. Above the plywood there is 

6” of isoboard then the roof membrane. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Top roof insulation under metal 

 

 

Parapet corner Thermal Bridge Calculation, Psi value = -0.023 
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Roof insulation (foam)     Roof insulation (isoboard) 

Roof deck insualtion thickness   Roof insulation (foam and mineral wool 
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9 Windows and installation of the windows 

All windows and doors are Euroline b4700 series certified passive house with cardinal triple glazing. 

The frame u-values are 0.77 for tilt and turn, 0.75 for fixed frame, and 0.78 for doors. 

The windows were installed at midwall with a nail flange over the plywood wall sheathing. The nail 

flange is then entirely taped to the sheathing membrane with SIGA Wigluv. The interior frames gap is 

filled with mineral wool thEn taped with SIGA corvum all 4 sides to the adjacent wood framing. All 

framing gaps sealed with tape. There is no interior vapour barrier membrane as the sprayfoam creates 

a monolithic assembly, not required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Window sill and header detail 
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Door sill detail 

Window seal exterior 
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Window seal 

interior 
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10 Airtight Building Envelope 

How did we achieved this level of airtightness in this house:  

 

The air tightness was achieved in 2 ways. 

 

First, the sheathing and roof membranes installed over the plywood sheathing at the exterior are 

completely taped, sealed and continuous. This forms the primary air tightness layer and water proofing 

layer. The windows, doors and penetrations are all sealed to this layer at the outside. 

 

Second, the entire thermal envelope of wood is sprayed with polyurethane foam creating an monolithic 

assembly. Any gaps in framing and all windows, doors and penetrations are sealed to the wood with 

SIGA tape. 

 

 

            

Wall to floor air barrier concept    Wall air barrier concept  
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Shed roof eave detail 

 

 

 

 

 

 

 

 

 

 

Roof membrane to wall     Parapet membrane to roof 
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The pressure test was carried out on the 2015-08-16 by Monte Paulsen.  

 

 

 

 

 

Photo of the equipment installation 
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11 Ventilation Unit 

In order to greatly reduce the ventilation losses, a balanced supply air/extract system with a highly 

efficient counterflow air-to-air heat exchanger was used.  

The product type is Paul Novus 300 HRV. The Zehnder Novus (F) 300 comfort ventilation device was 

specially developed for use in demanding residential and commercial buildings. It combines maximum 

comfort, simple operation and high efficiency with flexible integration in building services. The Zehnder 

Novus (F) 300 ventilation device moves up to 177 cfm of air at an external pressure of 0.8 "wc. 

Supply/extract fans are maintenance-free 230 VAC radial fans with integrated power supply and 

electronic switching. The fans run at a constant volume flow to keep the air volume constant at any 

selected fan speed. The air volume is not affected even if the filters become soiled. Supply air and 

extract air settings can be made separately for each fan level in increments of 1% from 29 - 177 cfm. 

Low power consumption thanks to the high energy efficiency of the ventilation unit (0.23 Wh/m³)  

Low noise level (21 dB(A) 3 m away from the unit) 

A heat recovery rate of over 92.4 % was measured with operation of this device.  

 

All supply and exhaust ducts are either sprayed with 4” of closed cell foam or lines with 50mm of batt 

insulation. 

 

HRV final insulation (only 2m)   HRV supply and exhaust insulated  
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Mechanical room  

 

12 Heat Supply 

The entire house is heated with a 2kw post heater attached to the HRV supply pipe. 
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13 PHPP Results 
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14 Construction Costs 

The house was designed and built by Lucio Picciano of DLP Architecture in 2015, it took 

approximately 1 year to build. The total hard construction costs was $425,000 CDN 

15 Measured results of the inhabited Passive House 

The performance has been monitored continously in order to obtain accurate feeback.  

Lucio Picciano has lived in the home with his family for 3 years. The heat load and over heating 
frequency are very close to what the PHPP estimated. The 3kw solar array produces over 3000kwh 
per year which supplies about half of our total yearly consumption. The interior air quality and 
comfort is exceptional. The use of exterior solar shades allows us to control overheating and negated 
the use of any air conditioning. 

 

 

 

 

 Consumption data in 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thermography of  the house 
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Evolution of the temperatures in 2017 

 

 

 

16 Publications 

- Ecohouse Canada Fall 2015 

- Design Quqterly, Summer 2017 
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