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NEW SCHOOL C. 2020 NREL NET ZERO
DEFINITION

* 100% Renewables, 100% of the time!

* It’s a tall order for most regions with variable
grid renewables and intermittent non-
dispatchable on-site renewables.

* But people should know old school net zero
generally uses the grid as your battery and that
“battery” isn’t always providing clean energy in
return when you need it.

The Future of Zero Energy Buildings:
Renewables Meet Demand Produce, Respond, Regenerate

California electricity demand and renewable generation, 4/30/22 Preprint

PPPPP . Torcellini, Sammy Houssainy, Shanti D. Pless,
William Livingood, and Ben Polly
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DEFINITION CHOICES AND PITFALLS

Net Zero Energy

* Energy is “somewhat” easy to measure

* Site vs source requires evaluation for consistency with AHJ’s goals

* Source energy conversions are often historical vs forecasted

Net Zero Carbon

* Not constant as electrical grid emissions are likely to decrease over time

* Will favor electrification in regions with clean grids

* Will favor on-site renewables in regions with dirty grids and gas

Total Marginal Emissions



DON’T GO IT ALONE
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YOU’VE CHOSEN A METRIC, BUT THERE’S STILL
MORE

Are you requiring the documentation at time of construction permit?
* This is synonymous with traditional “performance-based” compliance

...0r are you asking for proof after the building is operating?
* This is termed “outcome-based” compliance
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Actual Site EUI = TBD kBTU/sf-yr Predicted Site EUI = 29.8 kBTU/sf-yr



POLICY CONSIDERATIONS

* If you have a lot of existing buildings, then weighing embodied
carbon encourages reuse over hew construction

* If you have a lot of varied car-dependency within your jurisdiction
you should likely consider transportation. If everything thing is
equal, you might justify excluding it

* If you have high rises, then on-site solar requirements are tricky if
not impractical



ABOVE CODES HAVE DIFFERING BOUNDARIES
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DEFINITION

* Energy used = energy produced

* Charles Eley published an ASHRAE
Journal Article reviewing building
heights, building types, climate zones
and likelihood for readily being net zero

* For many low-rise
buildings, max tech
isn’t necessary

* Off the shelf products
will get you there

Minimum CFA ratio needed for ZNE, compliance with Standard 90.1-2013
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LOTS OF RESOURCES

* Prescriptive resources exist

* For specific building types
* Schools
* Multifamily
* Office Buildings
* Covering most US climate zones

HNREL = VA oW
: Syl Zero Energy
’ bl Project Guide

CHARLES ELEY
A GUIDE FOR
COMMERCIAL ARCHITECTURE

A Guide to Zero Energy
and Zero Energy Ready
K-12 Schools

Advanced Energy Design Guide
for Multifamily Buildings

DESIGN
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TECHNOLOGIES

* Space Heating and Domestic Hot Water
* You can burn gas at ~80% thermal efficiency
* You can burn gas at ~95% thermal efficiency with condensing flue gases
* You can run electricity through a resistance heater at ~100% efficiency
* You can run electricity through a heat pump at ~200-400% efficiency

Note: electric resistance has its place but should generally be used

sparingly
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In B.C., heating your home with clean electricity

doesn't have to increase your bill.
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LIGHTING

* LEDs have replaced virtually everything
* We use them in world class venues

* Lighting controls

* Will help with demand response, daylight dimming,
occupancy/vacancy and setback modes

* Energy codes are getting more and more

Comp| icated on control requirements Performance standards for residential central air
seasonal energy efficiency ratio (SEER) he
fg minimum standard cooling efficiency
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ENVELOPE

Good thermal envelope

* There are now many online tools to calculate assembly U-factors or
R-values

* Use glass wisely and perhaps sparingly
Avoid thermal bridges
Install an air barrier

. Addla vapor barrier if you’re humidifying spaces or have
pools
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ADD ON-SITE RENEWABLES

* For almost all projects this will mean PV (photovoltaic) panels
* Some might find biomass or small-scale wind
* Micro-hydro is an option and has been around for millennia

* True geothermal, i.e., not ground source

() Town of Pagosa aprings

GEOTHERMAL
| UTILITY
. BUILDING




ZE METRICS APPLICATION
SUMMARY

* Many definitions exist for ZE

* ZE metric definition is only part of ZE policy
* Don’t go it alone — use available resources
* ZE is achievable with available technologies

* ZE may require max tech or off-site renewable energy procurement
for some building types

* Inconsistencies or competing requirements across national, state,
and local jurisdictions can make compliance challenging



ENERGY TARGETS
GETTING TO ZERO ENERGY CODES OR CARBON
OVER TIME

Session Summary
* Many definitions exist for ZE and associated system boundaries
* “Step” ZE codes support achieving zero energy and carbon over time

* Technologies that support ZE are available on the market and are being
installed in buildings

* ZE achievement may require max tech or off-site renewable energy
procurement for some building types

* Variations in requirements across national, state, and local jurisdictions can
make compliance challenging

* ZE target enablers include utilization of published resources, strong
stakeholder engagement, a step code approach, adoption of stretch codes,
and project incentives
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