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At the end of each session, you will
be given 5 minutes to complete the
session survey.

A Complete the survey using the
mobile app or paper versions

A Provide the paper surveys to the
room moderator or to the
BetterBuiltNW table

A We appreciate your feedback

BetterBuilt"WV

Session Survey Instructions
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Complete the Session Survey
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Multifamily Passive
Buildings popular

il - Mapping New York City's Booming
[ | Passive House Movement
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R-951 Passive House; Photo by Timothy Bell Photography
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Primary Energrenewable (PER)




PROJECTED U.S. DEMAND B.A.U. (2.621TW)

NET POWER REDUCTION

(2.400TW) FROM CONVERSION OF

@
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Electricity Generation,
Transmission & Distribution Losses

Electricity
Xz Generation

Geothermal

Wind
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Lost Energy
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Nuclear

Useful Energy
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Primary Energy Renewable (PER)

Sustainability evaluation based orfidure scenarioin whichonly renewable energiesre in operation

D
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power generation
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PER iIs Ratio of Primary Renewable Enerty
Final Renewable Energy Demand in a Building
In a specific climate

long-term
storage .
(seasonal)
n ( power generation)
CH4 from methane
H20 methane

seasonal storage) '

primary electricity



E E U 1 & E |Energy demand Efficiency Final energy PER
‘ . : ,’,. El - [ .Reference Treated floor area Calculatii User Contribution (final Final energy PER factor Effective PER PER specific
D) A3 B on defined energy) demand factor (including value
value biomass
P ackage : : KWh/(m?a) KWh/kWh KWh/kWh KWh/(m?a)
The energy balance and design to
Heating 100% 0.90 4.9
Electricity (HP compact unit) 1.55
Electricity (heat pump) 2.21 77% 2.0 1.55 1.10 2.2
District heating: 20-Gas CHP (small) 70% CHP 0.85]1.2]|0.97 b
Wood and other biomass 1.10

Natural gas / RE gas 1.75
P H P P V9 .6 Heating oil / RE methanol 2.30

Solar thermal system 23% 1.3 0.25 0.25 0.3
PER Sheet Electricity (direct) 1.55

for Dr.Ebbe| 2t

| gl

N o Aux electricity (heating, wintertime ventilation) 2.1 1.55 1.10 2.3
CSA
3 ) a Cooling and dehumidification 0.0
PaSS|Vh aus Electricity cooling (heat pump) 1.00
. . Auxiliary electricity cooling, ventilation summer 1.00
In Olym pla Electricity dehumidification (heat pump) 1.00
C I I mate Auxiliary electricity (dehumidification) 1.00
DHW generation 100% 0.51 8.2
Electricity (HP compact unit) 1.25
Electricity (heat pump) 3.87 47% 2.9 1.25 1.20 3.5
District heating: 20-Gas CHP (small) 70% CHP 0.85]1.2|0.97 b
Wood and other biomass 1.10
Natural gas / RE gas 1.75
Heating oil / Methanol 2.30




Primary Energy Renewable Factors

Climate Matters when meeting different loads in a building
with 100% Renewable Electricity

Application Seattle Portland Los Angeles

Electric Space 1.55

Heating
[PE:2.60]
Gas Space 1.75 1.75 1.75 1.75 1.75 1.75
Heating or (methane
DHW from
[PE:1.10] renewable
electricity)
Electric DHW 1.20 1.25 1.25 1.20 1.25 1.20
[PE:2.60]
Lighting, fans, 1.25 1.25 1.25 1.20 1.25 1.20
plug, etc.
[PE:2.60]
Cooling 1.00 1.00 1.00 1.00 1.00 1.15

[PE:2.60]
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most’energ
efficient
buildings in a
world 100%
powered by

renewable
energy.

A C Measures
how efficiently
we meet
particular
energy loads In
a building with
primary
renewable
energy.




Why is PER the best whdieilding
operating energy metrig

A We must reduce peak loads on the gaiad
dependence on renewable energy storage,
especially longerm (seasonal) storage. ,

A Two reasons:
A Environmental- For society/biosphere

A Financial For building owner/tenants
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Caveat on Guidance:9 w Q a

V4
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Alt is difficult to make predictions, especially about the futur@anish proverb)
APER is a work in progress, and PHI continues to refine it.

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

1year - Legend e

LAES; Liquid Air Energy Storage

a..) CAES; Compressed Air Energy Storage \\ 600 P2G CH4
P2G; Powerto Gas \

g 1 month P2F; Power to Fuel Qe \ P2F NH3 (P2A)
P2A; Power to Ammonia \

Q H,; Hydrogen 00 \ P2F MeOH

o CH,; Methane, synthetic natural gas $0 N

..a_)a NH,; Ammonia

S 1day - MeQH; Methanol

e
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:g 1 hour |-
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E 1 minute |- \
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1] Conclusion

o Large scale and transportable

1second |- stored energy requires power to
gas (P2G) or fuel (P2F)
Search here...
1 1 1 1 1 1 1 1 1 1 1 J

1 10 100 1 10 100 1 10 100 1 10 100
kWh kWh kWh MWh MWh MWh GWh GWh GWh TWh TWh TWh
> Shareamap

Energy capacity
Sparks fly over ultra-high voltage power lines

Celebrated as the answer to long-distance electricity transmission, China’s enthusiasm for UHV lines is weakening,

Vm 9 weer  f SHARE

Storing electricity for a long time is the holy grail of
sustainable energy

Long-duration storage is, as I've written before, a kind of a holy grail in energy. L

review why.

ISPT

Institute for Sustainable
Process Technology

ny EECICIE

Power to Ammonia



Peaks, PER &
NZEBuildings
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Wood McKenzi€?erformance review: Nuclear, Fossil Fuels, and Renewables during

the 2019 Polar Vortex

Load, generation (GW), weather and DA-LMP
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New York City daily avg. temperature

I Gas
==« NYC Zone A LMP
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Aggregate footprint at 75% wind & 25% solar

[ Peakvw) | ICAP(MW) | Consecutive hours |
Gross Peak (-) net (+) net
Load Net Load Reduction Solar Wind Battery load load
292,559 208,524 84,034 287,595 290,583 250,229 24 32
27-Jan 28-Jan 29-Jan 30-Jan 31-Jan 1-Feb 2-Feb
800
600 -
400 -
200 -~
0 -
(400) +
(600) - Wind === Solar Supply Gap ===GCross Load ===NetLoad © Gross Peak < NetPeak

https://www.woodmac.com/reports/poweimarketsperformancereview-nuclearfossiHuelsand-renewablesduringthe-2019

polarvortex99948
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California: No longatreamim DSUUAY 3

http://www.energy.ca.gov/title24/2019standards/documents/2018 Title_24 2019 Building_Standards_FAQ.pdf

? THE CALIFORNIA ENERGY COMMISSIO'T‘I EFFICIENCY DIVISION

2019 Building Energy Efficiency Standards

Frequently Asked Questions
) _

The effective date of the 2019 Building
Energy Efficiency Standards is
January 1, 2020

What are Building Energy Efficiency
Standards?

Building energy efficiency standards are designed to
reduce wasteful, uneconomic, inefficient or unnecessary
consumption of energy, and enhance outdoor and indoor

Standards ensure that builders use the most energy efficient
and energy conserving technologies and construction
practices, while being cost effective for homeowners over
the 30-year lifespan of a building.

Looking beyond the 2019 standards, the most important
energy characteristic for a building will be that it produces
and consumes energy at times that are appropriate and
responds to the needs of the grid, which reduces the
building’s emissions.



http://www.energy.ca.gov/title24/2019standards/documents/2018_Title_24_2019_Building_Standards_FAQ.pdf
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Earn a rebate on your bill by shifting
energy use during tomorrow's Peak

Time Event

Tuesday, August 6
4pm to 7pm

- EE&

Peak Time Rebates rewards you for shifting your energy use

PGE customers like you are making a big difference for Oregon. When everyone
uses a little less energy during Peak Time Events, it helps keep the overall cost of
electricity affordable for everyone. Plus, you can earn a rebate on your bill.

Tad W Everhart
Acct # 000
Wednesday, Aug 28. Peak Time Event

You received $1.53 for saving 1.5 kWh

1.2 kWh

Nice job! During the 8/28 Peak Time Event from 4 pm to 7 pm, you used 1.5 kWh less electricity than you've
typically used and received $1.00 for each kWh you saved. Look for a rebate on your next bill.

Your 8/28 use

Your typical use

Your day-by-day earnings breakdown

You've received $2.62 so far for shifting your electric use

$2
g $1.53
$1.2 $0.98
$0.8
$0.4 $0.11
I
Day 1 Day 2 Day 3 Day 4

7/25 8/6 8/20 8/28




Comparing PER & NZEB

Primary Energy Renewabis 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 a goal.

b%9. YI&é& 06S aAYLiX & FFNARIGKYSUAO SIjdza @F €t S
production and consumptiowithout regard for the grid, shoiterm storage, and
long-term (seasonal) storage.

Simple and appealing.
The right goal?
A useful design tool?



Higher Quality More Choices Greater Competition



