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Session Survey Instructions

At the end of each session, you will 

be given 5 minutes to complete the 

session survey.

• Complete the survey using the 

mobile app or paper versions

• Provide the paper surveys to the 

room moderator or to the 

BetterBuiltNW table

• We appreciate your feedback
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Passive House (aka Passivhaus or passive building)



Multifamily Passive 
Buildings - popular



Passive Houses



Primary Energy Renewable (PER)



inter





Primary Energy Renewable (PER)

Renewable energy

produced

Energy demand 
depending on useDirect use of energy or 

Energy storage © Passive House Institute 2014

Sustainability evaluation based on a future scenario in which only renewable energies are in operation.



PER is Ratio of Primary Renewable Energy to
Final Renewable Energy Demand in a Building

in a specific climate



PHPP v9.6 –
PER sheet 
for Dr. Ebbel
& Feist’s 
Passivhaus
in Olympia 
climate



Primary Energy Renewable Factors-
Climate Matters when meeting different loads in a building 
with 100% Renewable Electricity 

Application Seattle Spokane Portland Boise Reno Los Angeles

Electric Space 
Heating 
[PE:2.60]

1.55 1.70 1.60 1.90 1.85 1.50

Gas Space 
Heating or 
DHW  
[PE:1.10]

1.75 
(methane 
from 
renewable 
electricity)

1.75 1.75 1.75 1.75 1.75

Electric DHW 
[PE:2.60]

1.20 1.25 1.25 1.20 1.25 1.20

Lighting, fans, 
plug, etc. 
[PE:2.60]

1.25 1.25 1.25 1.20 1.25 1.20

Cooling 
[PE:2.60]

1.00 1.00 1.00 1.00 1.00 1.15



PER – PHI’s Goal & Functional Definition
• Goal - A tool 

to aid designing 
the most energy 
efficient 
buildings in a 
world 100% 
powered by 
renewable 
energy.

• – Measures 
how efficiently 
we meet 
particular 
energy loads in 
a building with 
primary 
renewable 
energy.



Why is PER the best whole-building 

operating energy metric?
• We must reduce peak loads on the grid and

dependence on renewable energy storage, 
especially long-term (seasonal) storage.

• Two reasons:

• Environmental - For society/biosphere

• Financial - For building owner/tenants



Caveat on Guidance: PER’s Limitations

• It is difficult to make predictions, especially about the future. (Danish proverb)

• PER is a work in progress, and PHI continues to refine it. 

• PER measures thermodynamic efficiency, not economic efficiency.  Physics; not Finance.



Peaks, PER & 
NZEBuildings
Tomas O’Leary nails it 
January 5, 2015

© Passive House Academy 2015





Wood McKenzie: Performance review: Nuclear, Fossil Fuels, and Renewables during 
the 2019 Polar Vortex

https://www.woodmac.com/reports/power-markets-performance-review-nuclear-fossil-fuels-and-renewables-during-the-2019-
polar-vortex-99948

https://www.woodmac.com/reports/power-markets-performance-review-nuclear-fossil-fuels-and-renewables-during-the-2019-polar-vortex-99948


California: No longer dreamin’  Getting real in 2020: 
http://www.energy.ca.gov/title24/2019standards/documents/2018_Title_24_2019_Building_Standards_FAQ.pdf

http://www.energy.ca.gov/title24/2019standards/documents/2018_Title_24_2019_Building_Standards_FAQ.pdf


Low-load buildings’ Financial Advantage – Avoid Peaks



Comparing PER & NZEB

Primary Energy Renewable is a design tool; not a goal.
By accounting for all energetically relevant factors, PER helps us design buildings to 
best fit the future renewable energy grid.

PER is a design optimization metric.

Net Zero Energy Buildings is a goal. 
NZEB may be simply arithmetic equivalence of a building’s annual onsite energy 
production and consumption without regard for the grid, short-term storage, and 
long-term (seasonal) storage.

Simple and appealing.  

The right goal?  

A useful design tool?



Higher Quality   More Choices   Greater Competition



For more information, see “Factory Building Surging” at 
http://passivehousebuildings.com/magazine/north-american-highlights-2017/



BC Passive House

Pemberton, BC (2 hours/100 m. North of 
Vancouver)

http://www.bcpassivehouse.com

F, R, & W panels

50% commercial & 50% residential

Conventional to Passive House

PH: Stud service cavity wall w/ext.I-joist & 
fiberboard

10 or more buildings in 2018

15-20 employees

24-unit PHI-certified MF under construction

“A lot of customers come to us requesting 
high performance, but only about 10% 
initially request Passive House.”

http://www.bcpassivehouse.com/




Collective Carpentry

Invermere, BC (interior BC; 10 hours 
and 520 miles from Vancouver or 3.5 
hours and 172 miles from Calgary –
all times are summer travel)

http://www.collectivecarpentry.com

R & W panels on slabs

20% Commercial & 80% Residential

PH: Stud service cavity wall w/ext.I-
joist/C-joist & fiberboard

10 or fewer buildings in 2018

Less than 5 employees

Valemount Passive House PHI-
certified

“We’re starting to get more interest 
from builders in our region—making 
us a better value because lower 
shipping time & cost, but at same 
time we are now shipping to USA”

http://www.collectivecarpentry.com/






Factor Building Panels

Squamish, BC (One hour/40 miles 
North of Vancouver)

https://www.factorbuildingpanels.ca

R & W panels on slabs

Mainly Residential

PH: 2X6 to 2X10 Stud service cavity 
wall w/ext. fiberboard

10 or fewer buildings in 2018

Less than 5 employees

CNC cutting machine & LVL plates

“When we launched four years ago, we 
had to take on the GC role.  We are still 
willing to do so and will supply panels 
directly to homeonwers, but prefer to 
work with a GC.”

Have and will export to USA.

https://www.factorbuildingpanels.ca/




Phoenix Haus

Denver, Colorado (formerly in Detroit)

https://www.phoenixhaus.com

R & W panels on slabs

Advertised standard homes w/ prices

PH: Stud service cavity wall w/ext. fiberboard

2018: Third North American factory to achieve 
PHI building system component certification

Invested in German-built trailers that lower at 
the site allowing specially-constructed steel 
racks holding panels vertically to be staged at 
site without requiring trailer remain at site.

“Lots of builders exhale in relief with us.”

https://www.phoenixhaus.com/


Build SMART
Lawrence, Kansas (40 
minutes/40 miles West of 
Kansas City, Kansas)

https://www.buildsmartna.com

W & R panels (on slabs)

Second North American factory 
to achieve PHI building system 
component certification 

Explosive growth in multifamily 
production in 2016-2018

More information from Paul 
Grahovac

https://www.buildsmartna.com/


Ecocor
Belfast, Maine (2 hours & 100 
miles North of Portland, Maine)

https://www.ecocor.us

Advertised standard homes w/ 
prices

First North American factory to 
achieve PHI building system 
component certification

https://www.ecocor.us/


GO Home (by GO Logic)

Belfast, Maine (2 hours & 100 miles 
North of Portland, Maine – the 
Epicenter of North American factory 
Passive House production)

http://thegohome.us

Advertised standard homes w/ 
prices

Finish options

Phased out site enclosure 
construction

W & R panels (on slabs)

100% single family residential in 
2018

http://thegohome.us/






Bensonwood Walpole, New Hampshire



https://apogeepassivehouse.com/products/factory-built-passive-house-
walls-roofs-and-floors/


