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Form driven by planning department’s 
urban design agenda, and the client’s 
desire to maximize unit count and FSR

Corners and steps are expensive
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Concrete pour sequence diagramComplex ground floor geometry isn’t 
influenced by passive house metrics
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The Peak:      0.42

The Heights: 0.42

LMC: 0.57
Surface area to 
Volume Ratio
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The Peak:      1.21

LMC: 1.72

The Heights: 1.12
Heat Loss Form 

Factor

The Peak 
Average weighted U-value:

0.266 W/m2K
R-21.3

Average U-value windows:
0.84 W/m2K

Heating Demand:
13.1 kWh(m2a)

PER:
56.6 kWh(m2a)

R-value

R-56.8

R-28.4

R-18.9

R-14.2

R-11.4
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Fewer corners, 
fewer thermal 

bridges to model
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Simplify window types

Reduce number of mullions
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Solar gain should not be 
relied on as major 
contributor to heat gain

Shading and low heat gain 
glazing affects the total 
heating gains, but it is 
required to limit overheating

13%

45%

42%

23%

33%

8%

4%

27%
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Heavy 
Require installation by professionals,
Not installed by framers

Cost

Shop drawing more demanding
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Methods for dealing with 
overheating:
Opening windows

Supply air cooling specified

Fixed or Operable shading
Ceiling fans (rough-in)

Smart glass (could be considered)
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Manual Sliding Screens

Shading percentage 
depends on the angle of the 
sun - from 100% to 0%

Rely on occupant behavior

Difficult mounting detail

Not much local supply

High cost per window
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Manual sliding screens are 
modeled twice, once in open 
position and once in closed,
and use a weighted average
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Automated Exterior Blinds

Provides 86% shading throughout

Allow for higher solar heat gain glass

Automated for better control

Window frame 
mounted version 
that can be installed 
from the inside

Good long-term 
access for 
maintenance
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RDH selected 3 units for critical 
suite overheating analysis

6th floor south facing 1-bedroom suite

6th floor south-west facing 2-bedroom corner suite
2nd floor north-east facing 3-bedroom corner suite 



CONSTRUCTION TEAMDESIGN TEAMTHEMES

compactness

window / 
shading

materials /
building science

details /
mock-up

commissioning

CWEC 2016

~ 5 hours above 80% 
acceptability limit

RCP-8.5 2050s

~ 602 hours above 
80% acceptability limit
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Detailing continuity of air 
barrier in section and in plan

Educating the trade regarding 
the required details



CONSTRUCTION TEAMDESIGN TEAMTHEMES

compactness

window / 
shading

materials /
building science

details /
mock-up

commissioning

2.5 
ENERGY 
STAR 

5.5 
Average 
New Home

0.6
Passive 
House 

1.5
R-2000

3.5
City of 
VancouverAi

r C
ha

ng
es

 pe
r H

ou
r @

 50
 P

a

400 inch2 of hole @ 10Pa for 
the entire building envelope

8.5
” x

 11
”

8.5
” x

 11
”

8.5
” x

 11
”

8.5
” x

 11
”



CONSTRUCTION TEAMDESIGN TEAMTHEMES

compactness

window / 
shading

materials /
building science

details /
mock-up

commissioning

coordination with the 
trades to provide the 

“floppy bits”
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coordination with the 
trades to provide the 

“floppy bits”
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Smart vapour control layer 
allowed more insulation in 
the roof cavity

Educate the trade to 
protect vulnerable air 
barrier components
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EPDM Gasket Template

Provide penetration schedule

Verify 1 wire per hole, ensure floppy 
bits are installed by the trades while 
wires and pipes are being installed
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Sequencing of 
framing and 
membranes 
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Mock-up is key to 
working out the 
constructability of the 
details, educating the 
trades, and having a 
reference for when new 
trades and employees 
join the team
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R-value: 68
U-value: 0.084
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Stepped roof structure to account for 
ventilation ducts and cooling coils
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Exterior rainwater leader to reduce 
heat loss and thermal bridging
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Air Admittance Valves

Limit the pressure 
fluctuations within the 

drainage system, and to 
protect water trap seals

Positive Air Pressure Attenuator

Provides complete 
protection against 

positive and negative 
pressures in the system
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Ideal AAV solution as 
recommended by the 
manufacturer, because 
it saves venting pipes

So far, it hasn’t been 
accepted in the City of 
Vancouver

Losses through 
venting pipe can add 
up to 1 kWh/m2a
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Typical blower door set-up

Building needs to be empty
Typically done on weekend

For passive house, a single
blower should be adequate
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that needs to be sealed

We recommend contractor 
have their own blower to 
pretest for air leakage

Preparing the building for 
air tightness test takes 
resources and time
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When there is no interior 
corridor, we need air 
connections between suites

Walls must be repaired after air test
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Certified units are easier for 
modeling and certifying
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ERV on roof with dx coil 
in the ceiling below
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ERV on roof with dx coil 
in the ceiling below
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Units need to be commissioned 
and monitored for performance 
and maintenance

The Ventacity ERV controls the 
cooling based on the return 
temperature
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Cost effective solution 
with a COP of 3.5—4

CO2 is the refrigerant 
which is a low impact 
greenhouse gas
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Electric resistance tank to 
make up recirculation losses

Heat pumps needs large 
storage tanks and generate hot 
water over about 14 hours a day

Most efficient when they lift 
water temperature from 
incoming city supply to 150ºF
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Length of all hot water 
recirculation pipes are 
measured for internal heat gain

Hot water pipes need high level 
of insulation
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