
Project Documentation:
Cheakamus Crossing Passive House Plus                    

Single Family Dwelling with Suite in Whistler, BC, Canada



Assemblies and
Components

PHPP

slab: 500mm EPS, 100mm Concrete
U-Value: 0.066 W/m²K

wall: 140mm Wood Frame w/ Rock 
Wool 240mm TJI Cavity w/ 
Cellulose
U-Value: 0.097 W/m²K 

roof: 400mm TJI w/ Cellulose
140mm Cavity w/ Rock Wool
U-Value: 0.079 W/m²K 

windows: Euroline UPVC Frame
U-Value: 0.78 W/m²K

HRV: Paul Novus
92.4 % Heat Recovery Efficiency

A/V ratio: 1.1
air leakage: 0.25 n50, 1/h
heating demand: 14.5 KWh/m²a 
heating load: 12 W/m² 
PER demand: 32 KWh/m²a 
PER generation: 37 KWh/m²a (footprint: 158 m²)
PE: 74 KWh/m²a

General information altitude: 606 m
climate: Cool temperate
year: 2017
TFA: 266 m² 

1.2 Description

Situated in Cheakamus Crossing, the 2010 Whistler Olympic Athlete’s Village area, this 
building is home to a young and active family, accommodating their outdoor orientated 
lifestyle. A 140m2 PV array located on the roof allows this project to be certified under 
the ‘Passive House Plus’ standard. The site-built wall assembly consists of a 2×6 frame 
with an exterior 9″ TJI cavity filled with dens-pack cellulose, Euroline’s PH window 
system covers the glazed areas and a Novus HRV will ventilate the main dwelling as 
well as the 1 Bedroom suite.
The main challenge in the planning phase has been to achieve the ‘Passive House Plus’
classification, not a simple feat for a project this size.

1.1 Data



1.3 Project Consultants

Design: Econ Group Ltd, Marcel Studer dipl.arch.eth, www.econgroup.ca

Structural: KSM, Eric Man p.eng

PHPP: Econ Group Ltd, Marcel Studer dipl.arch.eth, www.econgroup.ca

Construction: Econ Group Ltd, Marcel Studer dipl.arch.eth, www.econgroup.ca

Certification: Earth Cycle Technologies, Robert Ryan, www.earthcycle.co

Cert. ID: Project ID  5561

Author of project documentation:

Marcel Studer dipl.arch.eth
Econ Group Ltd, , www.econgroup.ca

Date: March 14, 2018
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2  Site Context & Facades

Location Overview

Area Map



The project is located in a new sub-division development just outside Whistler, BC 
Canada. The site only allowed access from the south side, where the attached 
garage had to be located, taking away a good portion of our Southern solar gain 
potential. The nearby mountain ranges further limited the solar exposure of the site.

South Facade



North Facade

West Facade



East Facade



3 Cross Section
The soil conditions of the site didn’t allow for a full basement. A 1m “mini-basement” 
allows for storage and helps to improve the TFA. The access to the basement is from 
the un-conditioned garage through a floor pit with a PH window as a door.

Thermal Envelope

Secondary  Suite

Attached  Garage



4  Floor Plans & Interior Photos

Ground Floor

Thermal Envelope

Secondary  Suite

Attached  Garage



Thermal Envelope

Envelope  Below

Upper Floor



The programming of this project had to include enough living space for a family of four 
people plus a one bedroom suite. The attached garage was kept out side the PH 
envelope connected to the dwelling via a vestibule. Parts of the West side of the 
building were designed on a off-angle to allow for some extra windows to the South. 
Locating the main living areas on the upper floor was a necessity to permit more 
natural light and some views of the surrounding mountains. The interior finishes were 
chosen to be durable and cost effective, matching the overall modern design of the 
building. 

Entry Area & Stairs

Family Room (lower level)



Main Kitchen

Living Room

Master Bedroom



5.1 Foundation Details

Thermal Bridge Model (THERM) of 
Footing Detail: Ψ -0.146 W/(m·K)

8” (203mm) of EPS under footings

8” (203mm) of EPS wrapped on exterior of footing 
and foundation wall

20” (508mm) of EPS 
under foundation slab
U-Value: 0.066 W/m²K

6” (152mm) of EPS on 
interior of foundation wall
U-Value: 0.094 W/m²K



5.2 Wall Details

Thermal Bridge Models (THERM) of Floor 
to Wall Connections:

5.5” (140mm) light wood frame 
insulated with rock-wool

9.5” (240mm) TJI cavity insulated 
with dense-pack cellulose, 
15mm wood-fibre board

Upper Floor:
Ψ 0.009 W/(m·K)

Lower Floor:
Ψ 0.01 W/(m·K)

Assembly U-Value: 0.097 W/m²K 



5.3 Roof Details

Thermal Bridge Models (THERM) of Roof 
Connections:

16” (400mm) TJI structure insulated 
with dense-pack cellulose

5.5” (140mm) installation cavity 
insulated with rock-wool

Assembly U-Value: 0.079 W/m²K 

Eaves: 
Ψ -0.036 W/(m·K)

Ridge: 
Ψ -0.179 W/(m·K)



5.4 Window Details

PH Certified UPVC Window Frame

Glass specification
Spacer: Ψ 0.033 W/(m·K)

Window Frame Data



Window installation detail drawing

Ψ Values for Installation



6  Airtight Envelope

Interior Airtight Layer (Vapour Control): foundation concrete, taped plywood (SIGA 
Rissan), continuous membrane on ceiling (PROCLIMA Intello taped with Tescon Vana)

Exterior Airtight Layer (Water Resistive Barrier): foundation water proofing 
(SOPREMA Colphene peel & stick), continuous membrane on walls and sub-roof 
(PROCLIMA Mento 1000 taped with Tescon Vana), Window sills (GRACE Vicor), 
Window airtight connection (PROCLIMA Tescon Vana).





7  Ventilation System

Upper Floor Ventilation Layout

Lower Floor Ventilation Layout

Main HRV: 
PAUL NOVUS 300

Secondary HRV: 
ZEHNDER ComfoAir 200



Main HRV: PAUL novus 300

Secondary HRV: ZEHNDER ComfoAir 200



8  Heating & DHW

Heat Pump & Tank Specification, for DHW and Heating via Fan Coil in HRVs

Installation of Outdoor Unit Installation Diagram



9  PHPP

PHPP Verification Page



10  Economics

Construction cost 
percentages:

Design fee 3

Windows 6

Insulation, tapes & 
membranes 9

HVAC  (no cooling) 2

Interior & Exterior finishes 26

Upgrade to PH+ 4

Total Energy
Consumption
kWh/a

Energy
Production
kWh/a

Monthly
Energy 
kWh/month

Energy Rates
$0.15 / $0.18
$/month

Savings over
Baseline
$/month

Additional
Mortgage
$/month (30y)

Net Monthly
Cost of
Ownership

Canadian Avg.*
Code Baseline 39,150 n/a 3,263 587 Baseline Baseline Baseline

Cheakamus
PH plus 7,581 5548 169 25 562 427 -135

Construction Cost Percentages of Key Elements

Monthly Cost of Ownership Calculation

Overall Construction Cost: CAD 1,156,000
EUR    740,500

Cost per m2 of TFA: EUR   2,790

Increased cost to move from PH Classic to PH Plus:
CAD EUROS

PV array: 22,000 14,000
Additional insulation: 4,500 2,900
HRV upgrade: 5,000 3,200
Heating upgrade: 2,500 1,600
Drain water recovery: 1,000 640
Appliance upgrade: 1,500 960

Total additional cost to achieve PH Plus: 36,500 23,300

This equals an increase of the overall cost by ~3.5%

or an additional of $12 per square foot or $129 per m² of building
(a small amount, easy to off-set with smart finishing choices)



11  PER Demand / Production

Annual Production of the PV-System



12  References
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