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Abstract | Zusammenfassung

5-Storey College Campus Building in Etobicoke, Canada

Data of building | Gebäudedaten

Year of construction

Baujahr
2019

Space heating

Heizwärmebedarf 
15

kWh/(m²a)U-value external wall

U-Wert Außenwand 

0,154

W/(m²K)

U-value basement

U-Wert Kellerdecke

3,749 Primary Energy Renewable (PER)

Erneuerbare Primärenergie (PER)

61

W/(m²K) kWh/(m²a)

U-value roof

U-Wert Dach

0,105 Generation of renewable Energy

Erzeugung erneuerb. Energie

26

W/(m²K) kWh/(m²a)

U-value window

U-Wert Fenster

0,88 Non-renewable Primary Energy (PE)

Nicht erneuerbare Primärenergie (PE)

131

W/(m²K) kWh/(m²a)

Heat recovery

Wärmerückgewinnung
80 %

Pressurization test n50

Drucktest n50
0,5 h-1

Special features

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

Brief Description
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Responsible project participants

Verantwortliche Projektbeteiligte 

Architect

Entwurfsverfasser

B+H Architects

www.bharchitects.com

Implementation planning

Ausführungsplanung

Morrison Hershfield

www.morrisonhershfield.com

Building systems

Haustechnik

Alejandro Ortega Garcia, P.Eng.

Morrison Hershfield

www.morrisonhershfield.com

Structural engineering

Baustatik

Morrison Hershfield

www.morrisonhershfield.com

Building physics

Bauphysik

Steven Murray, P.Eng. 

Morrison Hershfield

www.morrisonhershfield.com

Passive House project planning

Passivhaus-Projektierung

Felix Chen, P.Eng., CPHC

Morrison Hershfield

www.morrisonhershfield.com

Construction management

Bauleitung 
-

Certifying body 

Zertifizierungsstelle

Passivhaus Institut Darmstadt 

www.passiv.de

Certification ID 

Zertifizierungs ID

6558 
Project-ID (www.passivehouse-database.org)

Projekt-ID (www.passivhausprojekte.de)

Author of project documentation

Verfasser der Gebäude-Dokumentation

Felix Chen

Morrison Hershfield

Date

Datum

Signature

Unterschrift

18.03.2021

http://www.passivehouse-database.org/
http://www.passivhausprojekte.de/
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North

North- West

© Passive House Institute

1. Ansichtsfotos

East
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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

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.
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6. Konstruktion der Außenwände 

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 assemblies.
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7. Konstruktion des Daches 

XPS insulation outboard of concrete slab

plus integrated roofing membrane. Exterior

sheathing is mechanically fastened

through to the roof infill.
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8. Fenster und Fenster-Einbau

Beschreibung der Fenster 

(rahmen)-Konstruktion, 

Hersteller

Schuco AWS 90.SI (Windows)

Schuco FW 50+ SI (Curtain Wall)

Fabrikat Fenster (rahmen; 

Produktname)

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)

Bauart der Verglasung Tripled glazed, Argon filled

Glas-U-Wert  Ug 0,68 W/(m²K)

g-Wert der Verglasung 0,68
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9. Beschreibung der luftdichten Hülle

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 

WNx-03 is facilitated by SAM membrane.

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.
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10. Lüftungsgerät

11. Lüftungsplanung Kanalnetz

To greatly reduce ventilation

heat losses, a balanced

supply/exhaust air system wil

nominal 85% heat recovery

was used.

Fabrikat Lüftungsanlage Swgon GOLD RX 35

effektiver 

Wärmebereitstellungsgrad
85 %

Elektroeffizienz 0,45 Wh/m³
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© Passive House Institute

12. Wärmeversorgung

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

Year of construction: 2019
Interior temperature winter 

[°C]:
20.0

Interior temp. 

summer [°C]:
25.0

No. of dwelling units: 1
Internal heat gains (IHG) 

heating case [W/m2]:
3.5

IHG cooling 

case [W/m²]:
3.5

No. of occupants: 200.0
Specific capacity [Wh/K per 

m² TFA]:
204

Mechanical 

cooling:
x

Specific building characteristics with reference to 

the treated floor area

The PHPP has 

not been filled 

completely; it is 

not valid as 

verification

Alternativ

e criteria
Treated floor 

area
m² 3247.0

Criteria Fullfilled?2

Space heating
Heating 

demand
kWh/(m²a) 15 ≤ 15 -

yes
Heating loadW/m² 8 ≤ - 10

Space cooling

Cooling & 

dehum. 

demand

kWh/(m²a) 0 ≤ 15 15

yes
Cooling loadW/m² 3 ≤ - 11

Frequency of 

overheating (> 

25 °C)

% - ≤ - -

Frequency of 

excessively 

high humidity (> 

12 g/kg)

% 1 ≤ 10 yes

Airtightness
Pressurization 

test result n50
1/h 0.5 ≤ 0.6 yes

Non-renewable Primary Energy 

(PE)
PE demandkWh/(m²a) ≤ - -

Primary Energy 

Renewable (PER)

PER demandkWh/(m²a) 61 ≤ 60 61

yes
Generation of renewable 

energy (in relation to pro-

jected building footprint 

area)

kWh/(m²a) 26 ≥ - 3

2 Empty field: Data 

missing; '-': No 

requirement

I confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic 

values of the building. The PHPP calculations are attached to this verification.

Passive 

House 

Classic?  
yes
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16. User Experience


