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Zertifiziertes

Abstract Passivhaus

Passivhaus Institut

R v

6-Storey / 110x Unit Residential Rental Building for Faculty & Staff,

University of British Columbia, Vancouver, Canada

Data of building
Year of construction 2022 .
Space heating 12
U-value external wall 0.142 requirement kWh/(m?2a)
W/(m2K)
g:sldu;isolzb on grade - 0.266 Primary Energy Renewable (PER) 64
W/(m2K) kWh/(m?2a)
U-value roof 0.095 Generation of renewable Energy 65
W/(m2K) kWh/(m?2a)
U-value window 0.88 Non-renewable Primary Energy (PE) 141
W/(m?2K) kWh/(m2a)
Heat recovery Pressurization test n A
829 % 03h
Special features 100 kW solar photovoltaic rooftop array provides renewable energy

Cooling coils within HRV provide tempered air to passively cool interior spaces
during warm summer months

A combination of operable and fixed shading elements reduce overheating
and glare within interior spaces



Brief Description

The first of its kind on UBC’s Vancouver campus, Evolve is a Passive House Certified multi-family housing
project. Completed in time for the new academic year summer 2022, The fully electrified project considers
future occupant comfort in a world where climate conditions are rapidly changing and must be accounted
for in the design.

Evolve is a 6 storey rental condominium building reserved for the faculty and staff of the university. The
building offers 110 rental units, ranging from studios to 4 bedroom units.

The project received a $3.5 million grant from Natural Resources Canada to support its ambitious
performance goals, research and development, a robust post occupancy evaluation programme, all while
engaging the UBC School of Architecture and Landscape Architecture and Masters of Engineering
Leadership program to confirm its place as a demonstration project on campus.

Building performance was a key factor to the building design, particularly with mitigating solar overheating.
The building's orientation was already heavily dictated by the existing urban fabric of Wesbrook Village, so,
rather than orientating the building to work best against the sun's path, the building was orientated to
work best with its context and urban planning. Each of the building's elevations were then designed and
detailed with different applications of passive shading methods based on their orientation to the suns path
- The North Elevation will see minimal direct sun, and so has no shading elements applied; the South
Elevations will see the midday sun and have fixed shading treatments to windows; and the East and West
elevations will see the lower and more direct morning/afternoon sun and so have both fixed and operable
shading treatments to the windows. Not only does this offer a practical and passive solution to mitigating
solar overheating within the building, it also creates a striking aesthetic to the building's design, and
provides an education within the living laboratory of the university, demonstrating how building design
can respond effectively and efficiently to its solar orientation. The passive shading methods also
supplement the buildings mechanical ventilation system. The HRV system, which offers tempered VFV
cooling, can be efficiently sized with the passive shading methods lowering the buildings cooling load.

The design team have always questioned 'how can we innovate by keeping things simple', and have strived
to achieve a higher performance design and lower energy usage by simplifying the building form and
detailing. The wider massing of the project is designed to be a convergence of simple rectilinear forms.
This simple approach allows for greater efficiency through stacking floor plates and services, efficiency of
construction schedule, and efficiency of construction budget. This convergence of simple rectilinear forms
also intends to articulate the overall building mass, reduce its overall apparent size, and create
opportunities to express building entries with keyways through the building. The project utilizes key
contrasting tones to help highlight these design features: Striking white aluminium fixed shading ‘window
shrouds’, bronze coloured accent (to highlight the operable window shading screens and the main building
entry), Subtle light-grey siding (highlighting the simple rectilinear masses and creating a backdrop to the
shading features), and contrasting charcoal siding (to form a higher contrast within the window shading
system, and corrugated siding to express the 'keyway’ recesses within the building masses).

The urban planning approach of the project was designed to complement the existing built form, public
realm, and landscape design within Wesbrook Village. Ground orientated dwelling units with outdoor living
spaces throughout the scheme enhance their liveability, connection to the community, and provide the
neighbourhood with increased security through passive surveillance and an active street frontage.
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1. Overview photos

Rear of Building (East and South face of building)




North Building Face

2. Interior photo example

Entrance Lobby Areas

West Building Face

Shared workspace



Typical 3-bedroom unit

Typical One Bedroom Unit




3. Sectional drawings
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4. Floor plans
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5. Floor slab construction
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The floor slab design utilised a ‘sandwich-slab’ for the main floor slab construction (which provides the
thermal envelope between the unheated basement for parked vehicles below and the residential levels
above). The soffit of this slab is insulated with Min.R20 open cell spray foam insulation. The suspended
structural slab varies in thickness and is the main structural support for the wood framed building above.
Over the structural slab, a continuous layer of 6.5" R-30 rigid EPS insulation was applied, followed by a 6-mil
polyethylene air barrier, and finished with a 1.5" concrete topping slab. Interruptions for load bearing walls
have been carefully detailed to minimise thermal bridging through the suspended structural floor slab (left
detail above), yet still provide the structural bearing and shear capacity required for the building. Any walls
not required to be load baring were detailed to be simple light partitions with no interruption of the
thermal envelope.

Assembly no. g assembly description Interior insulation?
> — 3 'Sﬁ;ﬁé'ﬁdéa-'ﬁsﬁéﬁie R e ey . e
) . Heat transmission resistance [r.m(.-'m ) ) S
Orientation of building elemtéli-;lo;r . 1 interior R, [To17 |
Adacent lofj_\_.'ren'm'ned i~ exterior R..:| 0"1?. |

:"Monoglass spray
{Insulation

Percentage of sec. 1

U-value supplement;

0.03% |

Percentage
100%

N Wiy

Areasecton (WK Aressecton2 optons) _[WAmK) Aressectiond optons) ___L(WImK])  Triciness fory

Concrete topping 2.250 [ |

[EPS Typell 0.036 | M5
381

of sec. 2

121 |

Percentage of sec. 3

U-value:wh_:n‘*h




6. External wall construction

1 HR RATI XTERIOR CORRUGA’ MET, ING Wi

lTLiilﬁr + FINISH ON INTERIOR FACE AS PER ID
- + 1LAYER OF 58" TYPE X GWB
6 MIL POLYETHYLENE VAPOUR BARRIER
« 2X6WO00DSTUDS @ 16" O.C.
(REFER TO STRUCTURAL} 1HR

SEEE SNEN i ?ﬁ&gT orgsa'\fliuaorgmon GRADE PLYWOOD SHEATHING (WITH R42
. o ING {
\IHR/ I TAPED JOINTS FOR AIR BARRIER) ‘;;3553'52 EFFECTIVE
« AIR AND MOISTURE MEMBRANE
+ 6" R-25.2 MINERAL FIBER INSULATION
EXTERIOR « 34" P.T. VERTICAL PLYWOOD STRAPPING AT 16" 0.C. - FASTENERS
(COLD) AS PER CLADDING ENGINEER
+ CORRUGATED METAL CLADDING
(SEE ELEVATIONS FOR CONFIGURATION)

The light wood framed building is comprised mostly of 2x6 dimensional lumber load bearing walls across
the exterior. The main structure of this exterior wall is made up of finished drywall on the interior, a 6-mil
polyethylene vapour barrier, 2x6 dimensional lumber studs with the cavity filled with R22 Batt Insulation,
and exterior plywood sheathing with taped joints and penetrations to form the primary air barrier to the
envelope. To the exterior of this main wall structure, we have the taped air and weather barrier, continuous
6" R25 semi rigid mineral wool insulation, held in place by pressure treated plywood strapping fixed in place
by 10" stainless steel screws (screwed into the loadbearing studs behind), and finished with lightweight
cladding (either fibre cement panels or corrugated metal cladding). Other than the enhanced thickness of
the continuous exterior insulation, this is considered a typical wall construction in British Columbia.

_Assambly ng. 4 Interor nsulatan?
{ 05ud {EW1 Fibre cement panel cladding wall | L %
Heal transmission resistance [mPHAY]
Orientation of bulting element 2 Wall | terori| 013

Adjacent to| 3-Ventilated | exteror R 013 |
Area section 1 L [WimKi]  Ares section 2 (optional) i [Wimi)] Area saction 3 (optional) A [Waimicy] Thiciness jmemj
|Gypsum wall board . 0250 | | | | 16 |
Film_aglnss batt 0.038 2x6 studs at 16%0.c. 0,130 | | 140
|Plywood sheathing L 0130 | | | | | ! 19
Mineral wool insulation | 0036 152

Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
U-vaiue supp)eme-n:i l].l]‘.l "mﬁr U,vnlue:warm )
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7. Roof construction

| AN R Al
EXTERIOR
) + 2PLY SBS MEMBRANE
SLOPE TO DRAIN 2% + PROTECTION BOARD (MECHANICALLY FASTENED)
+ R30 RIGID POLYISO INSULATION (MECHANICALLY FASTENED) "
+ MIN THICKNESS 8" INSTALLED IN 2 LAYERS, ENSURE L.
STAGGERED JOINTS BETWEEN LAYERS
Sy + SLOPED INSULATION AT MIN, 2% PE:.SIPEL EE;E_ K
+ SELF-ADHERED AIR AND VAPOUR RETARDER -
u WNRIFCA 60-01

+ PLYWOOD SHEATHING - REFER TO STRUCTURAL FOR PLYWOOD
THICKNESS

= 912" TJI (REFER TO STRUCTURAL)

+ 28 BATT INSULATION

+ 2 LAYERS OF 58" TYPE X' GWB

R-625
EFFECTIVE+
R42X
AVERAGE
SLOPE
PACKAGE
THICKNESS)

CONTINUOUS
INSULATION PLUS SLOPE
PACKAGE TO MAINTAIN
MINIMUM 2% SLOPE TO
DRAINS AND PROVIDE
MINIMUM AVERAGE
R-625

Similar to the walls, other than enhanced thickness of continuous insulation, the roof construction utilises
typical construction methods in British Columbia. The main roof structure is made up of roughly 9 ¥%2" deep
timber TJI truss joists. The cavity between these joists is filled with R28 batt insulation, and on the interior
side, the ceiling is finished with drywall. Above this, plywood sheathing is installed to provide a structural
roof deck, on top of this a continuous self adhered air and vapour retarder is installed to provide the roofs

main air barrier. Layers of rigid and tapered polyiso insulation boards provide the main thermal

performance and drainage slopes for the roof, followed by roofing protection board, and completed with

torch on 2 ply SBS roofing membrane.

Area section 1

I TITeU @ e

Mineral wool insulatio
{Mineral wool insulatio
|Plywood sheathing

L[(WHmK)) Areasection2 (optional) % [WAmK])) Area section'3 (oplionai) I, (WH(mK)] Jhickness {mm}

Assembly no Interior insulation?
06ud {R1 Building main roof (no access) Y
................................... H“”m“mmr“uanm e
Orientation of building elerrren't_-‘lﬁbof B ‘ interior R, » 010
R toZl 10u(doora|g i 004

PR—— “
U-value supplement!  0.00  IWi(m*K) U-value: W:’(m’K;

Protection board | 0250 | | : | [ ]
Percentage of sec. 1 Percentage of sec. 2. Percentage of sec. 3 Total
67% 29.2% | | 3.6% | 441 Icm
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8. Window and window installation

EXTERIOR
20 GA. METAL JAMB FLASHING (coLD)

N
LOW EXPANSION SPRAY
e FOAM OR MINERAL WOOL
2
A
s INSIDE CORNER TRIM
TO MATCH ANGLE
7 SHEET METAL FLASHING

INTERMITTE "% 0, TR
SHIM
DOOR/ WINDOW \ P Jﬁé
FLASHING TAPE X L : o :
V.P. SELF ADHERED \ i
MEMBRANE FULLY <\
INTOR.O. ) /
VAPOUR BARRIER o / .
SEALED AT BACK OF R.O. // \ ) ot = .

Ao ]
VAPOUR BARRIER )
MOISTURE MEMBRANE \ / :

£ ' {8 INTERMITTENT
INTERIOR \
(WARM) VAPOUR BARRIER
SEALED AT BACK OF R.O.

/1 DETAIL, PLAN - EXTERNAL WALL CORNER 3

‘\w =10

Locally made by Innotech Windows & Doors, Inc., Langley BC, Canada. PVC Vinyl Framed, Triple Glazed
Passive House International (PHI) certified windows.

Description of the window
(frame) construction,
manufacturer

Make window (frame; product
name)

Frame U-value Uf
Glazing construction
Glass U-value Ug
G-value of the glazing

Innotech Windows & Doors, Inc., Langley BC, Canada

Defender 88PH+ XI — Operable (Tilt + Turn) Window
PVC Vinyl-frame partially filled with EPS (0.032 W/(mK)) and
high-density EPS (150kg/m3, 0.041 W/(mK)). Pane thickness:
46 mm (4/17/4/17/4), Glass inset: 18 mm. Spacer:
SuperSpacer Premium with butyl as secondary seal.

0.73 W/(m2K) (Average across all frames)

Argon Filled; 6|14 6|14 |6

0.65 W/(m2K) (Average across all panes)

0.27
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9. Description of the airtight envelope

The result of the building's airtightness testing was 0.3 ACH @ 50 Pascals.

Air tightness concept:

Walls: Plywood sheathing with taped seams and penetrations is the primary air barrier. This system was
supplemented by install of a 6-mil polyethylene vapour barrier to the interior, and the air and weather
barrier installed to the exterior of the sheathing was also fully taped.

Floor Slab: 6-mil polyethylene air barrier

Roof: Vapour retarder

13



10. Ventilation unit

Ventilation to each wing is provided by a Swegon Gold RX unit (25 and 50). The units were
carefully sized to meet required ventilation loads for each wing.
Swegon Gold RX Additional Information:

e Max. air flow 39.180 m3/h (Ecodesign)

e Rotary heat exchanger

e Cooling/heating available as an accessory (not integrated)

e Placement indoors/outdoors

e Top, side or L connections

® With controls and HMI

e (Certified by PassiveHaus and Eurovent

Ventilation system Swegon Gold RX
Effective Heat Recovery Rate 82.9 %
Humidity Recovery efficiency 72.1%

Selection of ventilation input - Results
PHPP offers two methods for dimensioning air quantities and choosing the ventilation unit. With "Standard data input for balanced ventilation”, supply or extract air quantities for
residential buildings and parameters for ventilation systems with a maximum of 1 ventilation unit can be planned. Projects with up to 10 different ventilation units and air quantities
determined according to rooms or zones can be entered in the "Add| vent’ worksheet. Please select your design method here

Average Extract air Effective heat Humidity Specific Heat

__Ventilation unit / Heat recovery efficiency design air flow Average excess ¥ recovery recovery power recovery
Standard design (Ventilation' worksheel, see befow) rate air change rate |extract air system  efficiency unit efficiency input efficiency SHX
Multiple ventilation units, non-res  Addl vent’ worksheet) m*h 1h 1rh [] [-] Whim* [-]

(18336 093 | o000 | 829% | 721% | 045 | 00% |
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11. Ventilation planning network

Two HRV units are located on the roof at the end of each of the main corridors. HRVs were sized
specifically to the thermal demands of each wing of the building, which varied due to orientation
and solar heat gain. Ventilation is circulated through the central corridors into each individual unit.
Natural ventilation through windows at each unit is also provided for enhanced occupant thermal
comfort.

Section showing ventilation strategy

YpkMConiatocoee. 00000 ] J__________________Iﬂ_i_._

Detailed section showing ductwork within corridor ceiling

15



12. Heat supply

Heating in each unit and common areas is provided by the Swegon Gold RX HRV rooftop units with supplemental
heating via electric baseboards to provide individualized control to occupants within their spaces. To address the
changing climate in Vancouver, BC, passive cooling is provided through DX cooling coils within the HRV, without

providing full air conditioning. The passive shading methods supplement this system. The cooling capacity was

efficiently sized with the passive shading methods in place, which lowered the buildings cooling load.

Domestic hot water is provided by an air-source heat pump.

FAN COIL UNITS
1 HY ELECTRICAL RM COOULING INDOOR UNIT MAIN PARKADE
1 HV ELECTRICAL RM COOUNG INDOOR UNIT MAIN PARKADE
1 HV ELECTRICAL RM COOLING CONDENSING UNIT MAIN PARKADE
1 MAIN COMM ROOM COOLING INDOOR UNIT MAIN PARKADE
1 MAIN COMM ROOM COOLING CONDENSING UNIT MAIN PARKADE
1 MAIN ENTRANCE LOBBY INDOOR UNIT MAIN AMENITY LOUNGE
1 MAIN ENTRANCE LOBBY CONDENSING UNIT MAIN PARKADE
1 AMENITY LOUNGE INDOOR UNIT MAIN AMENITY LOUNGE
1 AMENITY LOUNGE CONDENSING UNIT MAIN PARKADE
1 ELEV CONTROL ROOM INDOOR UNIT MAIN ELEV CONTROL ROOM
1 ELEV CONTROL ROOM CONDENSION UNIT MAIN ROOF
CONDENSING UNIT SERVING HRV DX COIL
1 NORTH WING - CONDENSER MAIN ROOF NORTH
' s SOUTH WING - CONDENSER MAIN ROOF SOUTH
FORCE FLOW HEATERS
1 MAIN ENTRANCE VESTIBULE HEATER MAIN MAIN ENTRNACE VESTIBULE
5 WALL MOUNTED FORCE FLOW HEATERS MAIN VARIES [PARKADE)
UNIT HEATERS
1 PENTHOUSE ELECTRIC UNIT HEATER MAIN MECH. ROOM - ROOF
BASEBOARD HEATERS
11 300 W BASEBOARD HEATER MAIN VARIES
4 500 W BASEBOARD HEATER MAIN VARIES
INDIVIDUAL UNITS - BASEBOARD HEATERS
a5 300 W BASEBOARD HEATER UNITS A/B/C/D/E
36 S00 W BASEBOARD HEATER UNITF
18 750 W BASEBOARD HEATER UNITS G/H/L
12 1 KW BASEBOARD HEATER UNITS J/X

Electrical equipment schedule

13. Construction costs

The owner / developer has chosen not to disclose construction costs.

14. Web links and Press releases

e Evolve — Passive House Canada | Maison Passive Canada (Passive House Canada Project Page)

e Evolve - UBC Properties Trust (Owner/developer)
e Evolve | Buildings | Village Gate Homes (Leasing Department for UBC)

e Evolve building achieves UBC's second-ever REAP Platinum certification - UBC Properties Trust

HV ELECTRICAL ROOM
HV ELECTRICAL ROOM
HV ELECTRICAL ROOM
MAIN COMM ROOM
MAIN COMM ROOM
MAIN ENTRANCE LOBBY
MAIN ENTRANCE LOBBY
AMENITY LOUNGE
AMENITY LOUNGE
ELEV CONTROL ROOM
ELEV CONTROL ROOM

NORTH WING
SOUTH WING

VESTIBULE
VARIES (PARKADE)

MECH. ROOM - ROOF

VARIES
VARIES

UNITS A/B/C/D/E
UNITF
UNITS G/H/L
UNITS J/K

e UBC Evolve - Innotech Windows & Doors (innotech-windows.com) (Window Supplier press release)

e Faculty and staff housing targeting Passive House certification opens at UBC (UBC Press Release)

e Evolve: UBC building on the front lines of Passive House construction (constructconnect.com)

e New UBC rental housing building for staff features rooftop solar panels | Urbanized (dailyhive.com)

e UBC Passive House set to be largest most efficient in Canada - Vancouver Is Awesome

e UBC opens new faculty and staff housing targeting Passive House certification - urbanYVR

e British Columbia Focus - Fall 2023 by SAB Magazine - Issuu (Article Page 14)

e Award - December2022 (canadawide.com) (Article Page 51)
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15. PHPP results

Passive House Verification
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