Project Documentation
Casa Luca - Vancouver

1 Abstract / Zusammenfassung

Certified

Passive House

Passive House Institute

Single Family House in Vancouver, British Columbia, Canada

1.1 Data of building / Geb&udedaten

Year of construction/
Baujahr

2015
Space heating /

U-value external wall/
U-Wert AuRenwand

0.125 W/(m2K) Heizwarmebedarf

11.38

kWh/(m2a)

U-value basement ceiling/
U-Wert Kellerdecke

Primary Energy Renewable (PER) /

0.124 W/(m2K) o i
Erneuerbare Priméarenergie (PER)

59 kWh/(mZ2a)

U-value roof/
U-Wert Dach

Generation of renewable energy /

0.073 W/(m2K) .
Erzeugung erneuerb. Energie

44 kWh/(m?2a)

U-value window/
U-Wert Fenster

Non-renewable Primary Energy (PE) /

0.78 W/(m2K) ) 7 )
Nicht erneuerbare Primérenergie (PE)

0 kWh/(m?2a)

Heat recovery/

Pressure test nsg

B N ) 92.4 % 0.58 h-1
Warmeriickgewinnung Drucktest nsq
Special features/ .
P . Photovoltaic pannels
Besonderheiten
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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.



1.3 Responsible project participants /
Verantwortliche Projektbeteiligte

Architect/
Entwurfsverfasser

Implementation planning/
Ausfuhrungsplanung

Building systems/
Haustechnik

Structural engineering/
Baustatik

Building physics/
Bauphysik

Passive House project
planning/
Passivhaus-Projektierung

Construction management/
Bauleitung

Certifying body/
Zertifizierungsstelle

Certification 1D/
Zertifizierungs ID

Lucio Picciano DLP Architecture
http://dlpdesigns.com/portfolio/items/3322/

Lucio Picciano DLP Architecture

Lucio Picciano DLP Architecture

Jansson Structural

Lucio Picciano DLP Architecture

Lucio Picciano DLP Architecture

Lucio Picciano DLP Architecture

Passiv Haus ltalia
Dr. Francesco Nesi

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

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

Lucio Picciano DLP Architecture

Author of project documentation /

Verfasser der Gebaude-Dokumentation

Date, Signature/
Datum, Unterschrift

4515



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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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 %"
plywood, plus 3/8” plywood, plus 2" ceramic tile floor.

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 TJl 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)
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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.

FILL ROUGH OPENING W/ ROCK MINERAL —|
WOOL INSULATION

SIGA WIGLUY 150 —
WINDOW WRAP

15% SLOPE MTL SILL
(90DEG AT JAME)

L
4" SEMI RIGID ROXUL ———_]

1/2" AIRSPACE

CLADDING

SHEATING MEMBRANE ————{|

)
AN

SIGA CORVUM 12/48 TAPE

| 1/2" GWB RETURN

- 266 PLATE

INTERIOR
— 5" CLOSED CELL FOAM INSULATION
i ——— 1/2" PLYWOOD

CLADDING —/

SIGA WIGLUY 150 WINDOW WRAP

METAL HEAD FLASHNG—/'

Window sill and header detail

WRM

———— 4" CLOSED CELL FOAM INSULATION
——— HEADER PER P. ENG

e —1/2" GWB

SIGA CORVUM 12/48 TAPE

\— FILL R.0. W/ MINERAL WOOL

EUROLINE 4700 SERIES T/T
TRIPLE PANE




INSWING DOOR
TRIPLE PANE N

EUROUNE 4700 INSWING DOOR —
DOOR THRESHOLD

METAL FLASHING
2x6 CEDAR DECK Y INTERIOR
~—— SIGA CORVUM 12/48 TAPE
FINISH FLOOR

_.,_j K FI.E’" LTW CONC
5
_

ASAINIUIN NN ININANIN AT
=~

<~ DECK JoIST —> =

5/8" PLYNOOD

— 6.5" CLOSED CELL

: [ Ly FOAM
Me e - )
: ) o ¥ 1/2" THERMAL BREAK

6xB POST ——— = 15/ R AN g
NOT CONNECTED TO HOUSE WALLS g T 4.57 XPS RIGID INS - R20

DOOR WRAP —— |

4 ' UNFINISHED BASEMENT

25" GROOVE BACK ¥PS — 4
il of \LB” CONCRETE

DAMPROOFING H

Door sill detail

g *m Se -
-\

Window seal exterior

Project Documentation Page 13 of 24 03/2016



Window seal
interior

4700 Series ThermoPlus Thermal Performance Chart

Tilt and Turn Windew
Frame k) U 'Valoe
U Frame . Solar Factor (g)
- Heighi {p=1) Glass COG
A WK Whn'-K AL E
0.m 115 0.033 4 180-16 argon-4 Clear-16 argon-4 180 0.63 0.55
Picture Window
Frame k U Vale
{LIJ e | Heizht | (@s) Glass coG | Sel faeter(®)
" mm Wim-K Wim'-E
0.75 T2 0.033 4 180-16 arpon-4 Clear-16 argon-4 180 0.63 0.55
Door
Frame k U Vale
U Frame . Solar Factor (g)
hy ¥ Height st} Glass COG
Uy Wi "E | 7 = WimK Wim'-E Lo
0.78 142 0.033 4 180-16 argon-4 Clear-16 argon-4 180 0.63 0.55
Motes:

1. Frame only U value (U} tested accordng to EN 12412-2

2. Center of Glass (C0G) U vahue and Selar factor according to EMN 673 and EN 410
3. Frame and sash wath EPS foam msulaton

4. Cardmal glass Low E 180 4mm pane

3. With TrnSeal Super Spacer 16mm thick

6. With Argon gas
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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.
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The pressure test was carried out on the 2015-08-16 by Monte Paulsen.

Summary
m . licensed to: Red Door Energy Design
FanTestic varsion: 5.8.13 Ltd

Test date: 2015-08-16

By: Monte Paulsen

Customer:

Lucio Picciano

DLP ARchitecture
82006 - 318 Homer 5t
Vancouver BC

(all measurements from PHPP)

Building Lot Number:
Building address:

3322 Adanac
Vancouver, BC
Canada

Building and Test Information

Test file name:
Building volume:

Casaluca_EN13829AirtightnessData-16aug2015
354.5

Building Height (from ground to top): 10
Floor Area: 165.7
Envelope Area: 396.3
Building Exposure to wind Partially protected building
Accuracy of measurements 1%
Results

Air flow at 50 Pa, Vs; [m*/h] 206.5
Air changes at 50 Pa, nsg  [/h] 0.58
Permeability at 50 Pa, qs;  [m?*/h/m?] 0.520
Specific leakage at 50 Pa, wg, [m?*/h/m?] 1.245
Effective leakage area at 50 Pa, A, [cm?] 62.85%
Equivalent leakage area at 50 Pa, A, [cm?] 103.1
Mormalized Leakage Area [cm®/m?]: 0.159

Project Documentation

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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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

Passivhaus-Nachweis

2-Fertifizierer

Francesco

Objekt:(Casa Luca
Strafe:|3322 Adanac St
PLZ'Ort |WEK 2P3 Vancouver
ProvinziLand|British Columbia |u4c-,.,¢a
Dbjekt-Typ: | Single family Detached
Klimadatensatz |ud—03-CAM 03 c-Vancouver
Klimazone: [4: Warm-gemaligt |Stmdnrﬂ'|ﬁhe: 30 m
Bauherrschaft:|Lucio Picciano
Strafe:|3322 Adanac St
PLZMOrt |WEK 2P3 Vancouwver
Provinz/Land|Eritish Columbia CA-Kanada
Architektur:|DLF Architecture Inc Haustechnik:|DLP Architecture Inc
Stralte: (#2806 318 Homer 5t. Strafe: |#806 318 Homer 5t
PLECrt| VBB 2V2 Vancouver BC PLZ'Ort (VBB 2V2 Vancouver
Provinz/Land [British Columbia CA-Kanada Provinz/Land|British Columbia |CA-Kanada
Energieberatung: |Red Door Energy. Zertfizierung: [ZEPHIR - Passivhaus Halia
Strafte:|201 — 1001 Kingsway Strafe:|Loc. Fratte 1873
PLZ/Ori: VSV 3CT Vancouwer PLZMOrt: | 38057 Pergine Valsugana [TN)
Provinz/Land |British Columbia CA-Hanada Provine/Land | Trentino-Alto Adige |I'I'-Ilalia
Baujahr: 2015 Innentemiperatur Winter [*C] 200 Innentemp. Sommer [*C]: 25.0
Zahl WE: 1 Interne Warmequellen (W Q) Heizfall [‘me:]: 25 W Kihifall [W/m3: 25
Personenzahl: 28 spez. Kapazitit Wh'K pro m? EBF] 60 Mechanische Kihlung:
Gebiudekennwerte mit Bezug auf Energiebezugsfliche und Jahr
. . alternative
Energiebezugsiiche m? 132.8 Kriterien Kriterien Erfiillt?*
Heizen Heizwirmebedarf kWhi{m?a) 11 £ 15 = i
a
Heizlast W/im? 10 = - 10 J
Kiihlen Kiihl- + Entfeuchtungsbedarf kWhim3a) - = - -
Kihllast W/im? - £ = -
Ubertemperaturhdufigkeit (> 25 °C) % 0 < 10 ja
Haufigkeit (iberhdhter Feuchte (> 12 gikg) % 0 = 20 ja
Luftdichtheit Drucktest-Luftwechsel neg 1/h 0.6 = 0.6 ja |
Micht emeuerbare - -
Primarenergie (PE) PE-Bedarf kWh'{m=a) 91 = - - |
Emeuwerbare PER-Bedarf KWh/{m?a) 59 £ 80 &0
Primarenergie Erze : ja
ugung emeuert. Energie = = _ -
(PER) (Bezug auf Gberbaute Flache) ' T o) 44
* lzeres Feld: Daten fehien; *-: kzine Anfordenmng
Izh bestitige, dass die hier angegebenan Werte nach dem Verfahren PHPP auf Basis der Kenmwerie Passivhaus Classic?
des Gebdudes ermittelt wurden. Die Berechnumgen mit dem PHPP liegen diesem Machweis bei. h
Funktion Vomame Machname

| Nesi

. [l ZEF

Zerifikats-ID  Ausgestellt am

Cg[_[JI.:::I}E Lmlpt T

[12588_ZEPHI_PH_20151226_FN [28i12115 [Pergine Valsugana (TN) | “paritafvAT 2 2 7683022 5

M= s e e ot

PHPP Version 8.4 |
We confirm that the valuesa given herein have Mame: Registration number PHPP: |
Been determined follewing the PHPP methodology Lucio JMIPCA 110913 73417057 _EN8 | |
and based on the charscleristic values of the building. Surname: Issued on: |
The PHPP calculations are to this app Picciano 04/05/2013
Gompary: - Signature:
DLP Arcchitecture Inc
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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.

17267201

8
D00

Kilowatt hours (kWh)

-0
Jarwary March My oy Saptembe November

W Net consumption data

Consumption data in 2017

Spot -1.2 °C
~
Differenc e

Sp1 4Sp1NE ()

Thermography of the house
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PASSIVE HOUSE

DESIGN:

AN ARCHITECT’S
PERSPECTIVE

Too often we equate energy efficiency with

sustainability, overlooking considerations of
form and design. | was inte e

how a structure designed to meet the
rigorous standards of PH mode

might differ from an

BY LUCIO PICCIANO

The answer becomes cdeamr as one dosely models a building

for passive solar gain ventilation, area/volume mtiq and thermal

bridging. These considerations become the divers of building
massing, fi and envelope design.

As an architect who has always had a deep nterest in clogant

ily-appr design combinad with energy efficency
and ethical bulding practices, | d to thic tion as
definitively as possitle.

Casa Luca was my first attempt at not just speculating about the
rehtionship between enemyy efficency and context, but actually
3 ing it ifically. Herain lies the major difference between
the PH approach and most other sustainability models PH modelling
recquires rigorous and exact dimensioning of all relevant details
components, and systems within a buliding. These aspects are then
sclentifically combined and calculated to show actual performance
based on your desiy Qeogr s on and ork to

Some on design are generic for all PH prgects. Working
through the PH methodology, it how
addng a certan window here, or there, affects all aspects of
performance. Similarly, we scon see how it may be difficult ©
provide overhangs and at the same time mduce thermal brick

2 b

to be

There are also programmatic
what is the optimal location for a child’s bedroom? The kitchen? The
Laundry room? Can | hang my dothes to dry in this location or do
| always have to use the dryer? These are now questions that have
environmental implications and for which the answers are quantifiable.
Axchitectural excasses can clearly be seen as such.

In ouwr case,

Of course, thare will always be trade-offs in dasign but striving for
good architecture and real energy efficency can truly make a buididing
compr de. By achieving this bwel of understanding, desgn
decisions can then be made in of that combnation of b
qualty and efficency that every good axchitect strives foc

Cama Luca was a praject bome outof the necessty for a biggerspace for
a growing familly. in short, we needed more bedrooms! The process may
have started as such, but it quickdy tved into a broader challenge

Other factors may be site speafic. Casa Luca sits on the south side
of an east-west street in a part of Vancouver that enjoys in

views to the narth. To achieve PH performance, one must  lmit
glazing on north facades and give prionity to solar gain from the
south. A roof deck overcomes this conflict by providing those views,
and at the same time, a private cutdoor space away from the street.

Alsq, we wanted to install a Skw solar system [that is curently
producing mare enesgy than is nomally maquired for a house this
size in Vancouver] The pancls wem easly added to a metal standing
seam oof butthe roof itself was a chall in d

of ing a h g pr ype for young urban families Could we

duce an easly dicable typology for Vancouver's RS-1 zone that
was beautiful, a of and k 3. yet also ac >
in odays market? By employing commonly used details, materials and
o that met the PH standard we were able to do so with only

asmal cost premium over standard construction techniques.
Futher to dard PH requ we bad Iytical

to test the performance of all walls and roofs for maistume content and
temperature gadient As well, the power produced by the solar panek
s logged and compared to actual usage.

Baczed on our experiance with Casa Luca, we believe that it & posible

a south-facing roof on lots zoned RS-1 ks problematic, because the
angle of daylight setback genarally ts gabels that dope east-
west. We had to get mixation to make it work.

30 ECOOMOUSECANADA | FALL | 2008

Project Documentation
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to prock a Y gned buliding that ks truly energy and cost
effcient while satisfying all the noads of the cllent. ¢
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