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Zertifiziertes

Passivhaus

Passivhaus Institut

5-Storey College Campus Building in Etobicoke, Canada

Data of building | Gebaudedaten

Year of construction
Baujahr

U-value external wall
U-Wert AuBenwand

U-value basement
U-Wert Kellerdecke

U-value roof
U-Wert Dach

U-value window
U-Wert Fenster

Heat recovery
Warmerickgewinnung

Special features
Besonderheiten

2019

0,154
W/(m?2K)
3,749
W/(m?2K)
0,105
W/(m?2K)
0,88
W/(m?2K)

80 %

Space heating
Heizwarmebedarf

Primary Energy Renewable (PER)
Erneuerbare Primarenergie (PER)

Generation of renewable Energy
Erzeugung erneuerb. Energie

Non-renewable Primary Energy (PE)
Nicht erneuerbare Primarenergie (PE)

Pressurization test ng,
Drucktest nq

15

kWh/(m?2a)

61
kWh/(m2a)
26
kWh/(m?2a)
131
kWh/(m?2a)

0,5ht

Rooftop solar PV, fully re-cladded building, 100% electrification




Brief Description

Located in Toronto, at Humber College’s North Campus, Building NX has been transformed
thanks to a retrofit that took the building from one of the campus’ most inefficient and worst
performing buildings to one of the best. Originally built in 1989, the five-story, 4,487 m2
building was notorious for being cold in the winter, and hot in the summer—not a great
atmosphere for the administrative staff whose offices are located there.

Guided by Humber College’s 20-year Integrated Energy Master Plan (IEMP), a comprehensive
design involving a complete envelope retrofit, energy efficient upgrades to heating and
cooling systems and lighting, and a new Solar Photovoltaic system transformed Building NX
into one of the most energy efficient buildings in North America. Through innovative design
and methodologies, NX achieved a 70 percent reduction in energy use intensity, a 90 percent
reduction in GHG emissions, and a 97 percent reduction in heating energy.
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1. Ansichtsfotos
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2. Innenfoto exemplarisch
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3. Schnittzeichnung
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4. Grundrisse
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5. Konstruktion der Bodenplatte
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Aszembly no.

Due to the nature of the
retrofit, the floor slab could
not be insulated. Assembly
only consists of concrete slab.
4" XPS of insulation added to
exterior foundation wall.

Floor {Uninsulated)

Interior insulation?
%

Heat transmizsion resistance [meKAY]

Orientation of building element; 3- interior R
Adjacent toi 2-Ground H exterior R 0.00
Area section 1 L DWImMK)]  Area section 2 (optional) L [WHmK)]  Area section 3 (optional) 3 [WITmE)] Thickness [mrm]
Concrete 2.100 203
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% : : : : ‘ 20.3 |cn1

U-value supplement:

U-value: W.f(rrFK}

Page | Seite



6. Konstruktion der AuBenwiande

All wall types have either a concrete or
concrete  masonry unit backup wall.
Insulation ranges from 100mm to 300mm,
consisting of either spray foam or mineral
wool. See graphic for specific description of
wall assembilies.

g \\ =
\\ i
V
W01 W02 W03 W04 W05
+ 4mm ALUMINUM COMPOSITE PANEL + PREFINISHED CORRUGATED STEEL CLADDING + 4mm ALUMINUM COMPOSITE PANEL + PREFINISHED CORRUGATED STEEL CLADDING * STEEL SIDING INVERTED
+ 25mm AR SPACE + 25mm AR SPACE + 25mm AR SPACE + 25mm AR SPACE + 25mm AIR SPACE
\WIND BARRIER . WINDBARRIER + 175mm SPRAY FOAM INSULATION + 175mm SPRAY FOAM INSULATION + 100mm XPS RIGID FOAM BLOCK
200mm MINERAL WOOL INSULATION + 200mm MINERAL WOOL INSULATION + EXISTING WALL (CMU OR CONCRETE) + EXISTING WALL (CMU OR CONCRETE) +  EXISTING CONCRETE FOUNDATION WALL
200mm THERMAL SUPPORT CLIPS + 200mm THERMAL SUPPORT CLIPS ASSEMBLY ASSEMBLY
AVB . AB
12mm EXTERIOR SHEATHING + 12mm EXTERIOR SHEATHING
152mm STEEL STUDS WITH + 152mm STEEL STUDS WITH
100mm SPRAY FOAM INSULATION + 100mm SPRAY FOAM INSULATION
16mm TYPE-X GWB + 16mmTYPE-XGWB

e

Bauteil Nr. Bauteil-Bezeichnung Innendammung?
i 01ud :AuBenwand i 3

Warmelbergangswiderstand [maK/W]

Ausrichtung des Bauteils: 2-Wand innenR,;i 0.13
Angrenzend ani1-AuBenluft aulenR... 0.04
Teilfliche 1 LIwimK))  Teilflaiche 2 (optional) J.[wi(mK)]  Teilfliche 3 (optional) I [wi(mK)] Dicke [mm]
Innenputz 0.350 15
KS-Mauerwerk 1.000 175
EPS 0.040 275
AuBenputz 0.800 20
Flachenanteil Teilfliche 1 Fléchenanteilz.]'eilﬂéche 2 Flﬁchenantei! Teilflaiche 3 Summe
100%

| 485 |em

U-Wert-Zuschlag: ‘EW/(m‘K) U-Wert:| 0,137 |wWimK)
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7. Konstruktion des Daches

IVM THX PREFINISHED ALUMINUM
COPING

MM PLATE ON CONTINUOUS 102X102

TOP ANGLE ON 102X 1020 HSS
VERTICAL§1200 0.C. ENGINEERED BY

CONTRACTOR

12MM EXTERIOR SHEATHING - —

2MM STRUCTURAL STUD INFILL
TSMM XPS INSULATION ——————_ &
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XPS insulation outboard of concrete slab
plus integrated roofing membrane. Exterior

sheathing
through to

Assembly no.

is  mechanically

the roof infill.

fastened

Interior insulation?
] *

Heat transmizzion rezistance [mEHAN]

Orientation of building elementi 1-Roof A interior R, 0.10
Adjacent to: 1-Outdoor air exterior Re.:i 0.04
Area section 1 L WImK)]  Area section 2 (optional) ®[WImK)]  Area section 3 (optional)  PI(mi] Thickness [mm]
Concrete Paver 2.100 13
XPS 0.029 273
Concrete 2.100 203
Percentage of sec. 1 Percentqgg__l_:.r.[i?g:g Percentage of sec. 3 Total
100% ; : 5 | 48.9 ‘cm

U-value =u pplementg
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8. Fenster und Fenster-Einbau
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Beschreibung der Fenster
(rahmen)-Konstruktion,
Hersteller

Schuco AWS 90.SI (Windows)
Schuco FW 50+ SI (Curtain Wall)

Aluminum frames with foam composite insulating bars and
a co-extruded middle sealare added to the insulation
zones.

Rahmen-U-Wert Uf 0,80 W/(m2K)

Fabrikat Fenster (rahmen;
Produktname)

Bauart der Verglasung Tripled glazed, Argon filled
Glas-U-Wert Ug 0,68 W/(mZ2K)
g-Wert der Verglasung 0,68

Outdoors
Clear (NA) #1 e
LASS 1
GLASS Thickness = 1/4" = 6mm #2 SunGuard® SNX 62/27 (NA)
GAP 1 10% Air, 90% Argon, 1/2" = 12.7 mm
Clear (NA) #3 -
GLASS 2
SS Thickness = 1/4" = 6mm #4 SunGuard® SN 68 (NA)
GAP 2 10% Air, 90% Argon, 1/2" = 12.7 mm
GLASS 3 Clear (NA) #5 -----
Thickness = 1/4" = 6mm #6 -
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9. Beschreibung der luftdichten Hiille

The final air tightness test was completed by Morrison Hershfield on December 19, 2019 after
it was understood that all envelope and pentetrations had been completed.

Building Envelope Airtightness Results®

Test Phase
Pressurization 0.55 PASS
Depressurization 0.51 PASS
Combined, Average 0.53 PASS

NOTE: The data in this table reflects the more conservative values of the 95%
Confidence Interval for the measured results.

The building envelope consists of two basic wall
types WNx-01 and WNx-03. Firstly, WNx-01 uses
BlueSkin modified bitumen self-adhered
membrane (SAM) applied to the exterior surface
of exterior sheathing, supported on a strctural
steel stud wall assembly.

WNx-03 relies on spray foam insulation applied
to the exterior surface of concrete or concrete

block masonry. The transitions from WNx-01 to
WNXx-03 is facilitated by SAM membrane.
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10. Liiftungsgerat

To greatly reduce ventilation
heat losses, a balanced
supply/exhaust air system wil
nominal 85% heat recovery
was used.

Fabrikat Liiftungsanlage Swgon GOLD RX 35

effektiver

O,
Wiarmebereitstellungsgrad 85%

Elektroeffizienz 0,45 Wh/m3
11. Liiftungsplanung Kanalnetz

One (1) Dedicated Outdoor Air system (DOAS) with 85% sensible heat recovery and
1900 I/s flow capacity. Refer to attached cut sheet. All existing sanitary and general
exhaust ducting will be re-routed to the exhaust plenum of the proposed DOAS. New
DOAS will be installed indoor on the 5" floor mechanical room.

L 2
MECHHHICAL ROQ

.......
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12. Warmeversorgung

Two (2) new air cooled Variable Refrigerant Flow-Heat recovery Heat Pumps will be
installed on the 5th floor mechanical room Roof. Refer to attached cut sheets

Fan-coil units will be installed for each thermal zone and the existing ductwork distribution
within the floors will be re-used for each zone distribution. Refer to attached cut sheets.
One (1) Dedicated Outdoor Air system (DOAS) with 85% sensible heat recovery and
1900 I/s flow capacity. Refer to attached cut sheet. All existing sanitary and general
exhaust ducting will be re-routed to the exhaust plenum of the proposed DOAS. New
DOAS will be installed indoor on the 5" floor mechanical room.

For the new vestibule located on the North entrance of the ground floor an electric
radiant infloor system will be installed separately in two areas to accommodate the
proposed foot grille. A radiant system will account for the perimeter glazing heat loses in
a more efficient manner than a forced air system

-

13. Baukosten

The total construction costs for the entire retrofit, including soft costs such as design was
$9,500,000.00 CAD. Constrution was completed in Summer 2019 and certification was granted
in February of 2021.
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15. PHPP-Ergebnisse

Passive H

ouse Verification

Architecture:

Street:
Fosteode!City:
Province!Country:

Energy consultancy:

Street:
Fosteode!City:
Province!Country:

Year of construction:;

No. of dwelling units:

Building:

Street:

FosteodedCity:

ProvincedCountry:

BEwilding type:

Climate data set:

CAODOIL-Toronto

Climate zone:

3: Cool-temperate  Altitude of location:

i Home owner ! Client:

Street:

FosteodedCity:

ProvincedCountry:

B+H Architects

Mechanical engineer:

Morrison Hershfield

300 - 481 University Auve Street:: 300 - 125 Commerce ¥alley Drive W
M5G 2H4 :Toronto FosteodeCity:: L3T 74 Markham
Ontaric {CA-Canada ProvincefCountny:: Ontario {CA-Canada
Morrizon Hershfield Certification: | Passive House Institute
300 - 125 Commerce Yalley Drive W Street:: Rheinstr 4406
L3T 7w4  Markham Fozteode/City:| 64283 i Darmstadt
Ontaric {CA-Canada Province/Country:; Hesse | Germany
2019 Interior temperature winter: 20.0 Interior temp.: 25.0

[°Cl:

Internal heat gains (IHG):
heating case [W/m?]:

summer [°C]:

IHG cooling
case [W/mz]:

No. of occupants: 200.0 Specific capacity [W?/K peE 204 Mechan_lca!; N
HRPUOURORR ROt mTRAL: T cooling: T
The PHPP has
Specific building characteristics with reference to not been T'!Igd
completely; itis
the treated floor area :
not valid as
verification
"""""""""""""" Alternativ
Treated floor , s
area s2470 . Criteria . SCTteria Fullilleg?:
Space heating Heﬁltlnngh/(mza) 15 < 15 -
demand yes
Heating loadW/m2 8 < - 10
codinge T e
Space cooling dehum.kWh/(m2a) 0 < 15 15
demand yes
Cooling loadW/m? 3 < - 11
Frequency of
overheating (>% - < - -
25 °C)
Frequency of
excessively,
high humidity (> 1 < 10 yes
12 g/kg)
L Pressurization i i
Airtightness test result nso1/h |‘ < 0.6 | yes ‘
z\;,oEr;-renewable Primary Energy PE demandkWhi(m?a) < a _
PER demandkWh/(m2a) 61 < 60 61
Primary Energy Generation of renewable yes
Renewable (PER) energy (in relation to pro- 5 S A
jected building footprint Kwhi(m=2) 26 - 8
area)

2 Empty field: Data
missing; -': No

requirement |
) . . . . - Passivg
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Housd es
values of the building. The PHPP calculations are attached to this verification. Classic? y
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16. User Experience

Since construction finished at the end of the summer of 2019, we now have over a year to enjoy
the renovated space. Overall our experience has been very positive.

- Space temperatures are remarkably stable, with very little fluctuation. Office spaces in
our Security office that would drop to 120C on the coldest winter days are now the same
as the rest of the building. Work order complaints for temperature dropped to zero after
we worked the initial bugs out of the system.

- We have been about to remove supplemental cooling units from our Security Operations
Centre where they have a lot of electronic equipment. This has reduced the background
noise and made the space much more comfortable.

- Even with the very low window to wall ratio, there is plenty of natural light in the building.
Glare is significantly improved now the glass block is gone.

- Operable windows have been very popular with office staff.

- Air quality is also very good. In recent months with concerns raised about Covid
aerosolized transition we have been able to point to NX as best practice because it has
100% outdoor air with no recirculation.
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