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When the Grid Goes Down...



Power outages to become more frequent



Introducing the LEED pilot credits
on Resilient Design



When the grid goes down



When the grid goes down

Executive Order (EO) 13690 Federal Flood Risk Management Standard



https://www.iwr.usace.army.mil/Missions/Flood-Risk-Management/Flood-Risk-Management-Program/About-the-Program/Policy-and-Guidance/Federal-Flood-Risk-Management-Standard/

Credit 100 — Providing for Passive Survivability
and Back-Up Power During Disruptions



Introducing “passive survivability”




Addressing passive survivability



Addressing passive survivability



Addressing passive survivability



Defining “passive survivability”



Habitability isn’t just about temperature

Relative Humidity (%)

NOAA's National Weather Service
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Better insulated buildings keep us safer



LEED Pilot Credit: Passive Survivability



LEED Pilot Credit 100: Thermal Habitability



SET Methodology for compliance



Passive House certification for compliance



Back-Up Power — 2 compliance paths



Nantucket Cottage Hospital

Passive Survivability Modeling Case Study









Site Plan
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IPpc100 Compliance Path

Passive Survivability and Functionality During Emergencies

Option 1 — Thermal Resistance

Redundant Fuel Fired Generator System

Option 2 - Back Up Power

Operable Windows

Two Municipal water connections

Option 3 - Potable Water

Fixtures - 10psi without booster pumps






Passive Survivability Credit Criteria

Not to exceed 216 °F-SET-Hour above 86 °F

Hot Summer Week i

Not to exceed 216 °F-SET-Hour below 54 °F

Cold Winter Week s

Old credit language: 5 CFM/person =~ 3-5

<3 Natural ventilation ACH

HVAC and Internal Loads Off

Natural or Designed Shading May be Included



Energy Modeling Assumptions/Challenges

Standard Effective Temperature (SET) vs. Operative Temperature (OPT)

Design Thermal Properties:

Outdoor Air Temperature (OA)

Natural Ventilation Criteria

No Shading Mechanism Modeled

R-30 Roof & R-13 + R-7.5 (c.i.) Walls

Glazing U-0.29 and SHG? 0.3%]
Summer: OA< 86 °F & less than 9 °F warmer

than Indoor Temp

Winter: OA > no limit & less than 18 °F colder
NG Ventifafion™™"

4-inch effective window heights

1-inch effective window heights



Nantucket Climate Data



Summer — Peak Cooling

Bl Dashboard



https://app.powerbi.com/view?r=eyJrIjoiOGJkNWE5OTctM2I4Yi00YWU4LTkzZWYtZWQ2NmU4MWFkOWVhIiwidCI6IjJhNjI4MzI5LTQ3YzItNGUyNS1hODczLWE4NDdmMjk2MTM3MSIsImMiOjN9

Winter — Peak Heating

Bl Dashboard



https://app.powerbi.com/view?r=eyJrIjoiOGJkNWE5OTctM2I4Yi00YWU4LTkzZWYtZWQ2NmU4MWFkOWVhIiwidCI6IjJhNjI4MzI5LTQ3YzItNGUyNS1hODczLWE4NDdmMjk2MTM3MSIsImMiOjN9

Summary

Summer Hot Week Winter Cold Week Comfort Temperatures Ventilation Modeling Software
Degree-Hours Meet Degree-Hours Don’t vs. Minimum requirements need Capabilities Don’t Align
Credit Criteria Meet Credit Criteria Ventilation is clarification with Reporting Needs

complicated!



Three take-away points:
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Three take-away points:
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Site Plan




Floor Plans




Site Wind Rose




Site Wind Rose



Passive Survivability Credit Criteria

Hot Summer Week Not to exceed 216 °F-SET-Hour above 86 °F SET
Cold Winter Week Not to exceed 216 °F-SET-Hour below 54 °F SET
Q Natural ventilation Old credit language: 5 CFM/person ~ 3-5 ACH

HVAC and Internal Loads Off

Natural or Designed Shading May be Included



Energy Modeling Assumptions/Challenges

Standard Effective Temperature (SET) vs. Operative Temperature (OPT)

R-30 Roof & R-13 + R-7.5 (c.i.) Walls

Design Thermal Properties: ,
Glazing U-0.29 and SHGC 0.38

) Summer: OA< 86 °F & less than 9 °F warmer than Indoor Temp
Outdoor Air Temperature (OA) _ .
Winter: OA > no limit & less than 18 °F colder than Indoor Temp

No Ventilation
Natural Ventilation Criteria 4-inch effective window heights
1-inch effective window heights

No Shading Mechanism Modeled



Summer Week



Summary

Summer Hot Week Winter Cold Week Comfort Temperatures Ventilation requirements Modeling Software
Degree-Hours Meet Degree-Hours Don’t vs. Minimum Ventilation need refinement Capabilities Don’t Align
Credit Criteria Meet Credit Criteria is complicated! with Reporting Needs



Summer Hot Week Degree-Hours Meet Credit Criteria

Winter Cold Week Degree-Hours Don’t Meet Credit Criteria
Comfort Temperatures vs. Minimum Ventilation is complicated!
Ventilation requirements need refinement

Modeling Software Capabilities Don’t Align with Reporting Needs

Summary
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