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Session Survey Instructions

At the end of each session, you will 

be given 5 minutes to complete the 

session survey.

Å Complete the survey using the 

mobile app or paper versions

Å Provide the paper surveys to the 

room moderator or to the 

BetterBuiltNW table

Å We appreciate your feedback
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Complete the Session Survey

Todayôs Passive 

Buildings - A Better 

Value for Utilities, 

Raters, and Developers

ÅTad Everhart
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Passive House (aka Passivhausor passive building)



Multifamily Passive 
Buildings - popular



PassiveHouses



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 scenarioin which only renewable energies are in operation.



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

in a specific climate



PHPP v9.6 ς
PER sheet 
for Dr. Ebbel
ϧ CŜƛǎǘΩǎ 
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



PERςtILΩǎ Dƻŀƭ ϧ CǳƴŎǘƛƻƴŀƭ 5ŜŦƛƴƛǘƛƻƴ
ÅGoal- A tool 

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

ÅςMeasures 
how efficiently 
we meet 
particular 
energy loads in 
a building with 
primary 
renewable 
energy.



Why is PER the best whole-building 

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

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

ÅTwo reasons:

ÅEnvironmental - For society/biosphere

ÅFinancial - For building owner/tenants



Caveat on Guidance: t9wΩǎ [ƛƳƛǘŀǘƛƻƴǎ

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

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

ÅPER measures thermodynamic efficiency, not economic efficiency.  Physics; not Finance.



Peaks, PER & 
NZEBuildings
¢ƻƳŀǎ hΩ[ŜŀǊȅ ƴŀƛƭǎ ƛǘ 
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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 dreaminΩ  DŜǘǘƛƴƎ ǊŜŀƭ ƛƴ нлнлΥ 
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-ƭƻŀŘ ōǳƛƭŘƛƴƎǎΩ CƛƴŀƴŎƛŀƭ !ŘǾŀƴǘŀƎŜ ςAvoid Peaks



Comparing PER & NZEB

Primary Energy Renewableis 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. 
b½9. Ƴŀȅ ōŜ ǎƛƳǇƭȅ ŀǊƛǘƘƳŜǘƛŎ ŜǉǳƛǾŀƭŜƴŎŜ ƻŦ ŀ ōǳƛƭŘƛƴƎΩǎ ŀƴƴǳŀƭ ƻƴǎƛǘŜ ŜƴŜǊƎȅ 
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


