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Warmer, Wetter,
and Windier:

Future Proofing Your Building
Enclosure for Extreme Weather

It's getting wilder for building enclosures.
Climate change is causing warming
temperatures with climate zone boundaries
moving north, longer periods of more intense
rain between droughts, and increased high wind
occurrences sometimes reaching tornadic or
hurricane forces. Such changes will challenge
the performance of building enclosures and will
require altered design strategies to reliably
perform. Furthermore, extended utility outages
which accompany the extreme events will place
even more demands on performance of
buildings during the most catastrophic of

situations.
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BOARD MEMBER
MEET & GREET

The Peaks Lounge
On the 27/th Floor
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Connect with me after the presentation at the

Fireside Chat area, next to the stage.



- CLIMATE CHANGE

A significant variation of average weather conditions

— National Resourses Defense Council

* Warmer

e Wetter or Drier
 Windier

WILDER
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Winter int:
72deg F
and 35%RH

Summer int:
74 deg F
and 40% RH
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Winter ext:
10 deg F
and 0% RH

Summer Ext:
95 deg F and
80% RH
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Winter int:
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Summer int:
74 deg F
and 40% RH
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Walls: 33%

Windows: 33%



Roof: 18%

Walls: 33% Walls: 22%

Windows: 33% Windows: 61%









1D Series

1D ASHRAE

2D Modeled

2D Zones

3D Modeled
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Energy Use

Catastrophic Event Function

Security Requirements and Risks

Maintenance and Reliability

Carbon Emissions

Flexibility

Longevity of Occupancy

Loss of Functionality

Ballistics
Chemical Attack

Internal Isolation

Embodied Carbon

Disruption of Use



2024-29 2030-34

(Kg Co2/sf) (Kg Co2/sf)
Occupancy Type H (Laboratories) 23.8 11.9
Occupancy Type B (Offices) 8.5 4.5
Occupancy Type E (Educational) 7.6 3.4
Occupancy Type S (Storage) 4.3 1.1









49



50


















56






	CLIMATE CHANGE
	GENERALLY WARMER
	GENERALLY WARMER
	GENERALLY WARMER
	Extreme Conditions
	Modeling Weather Futures
	HIGH WINDS�RECORD SNOW
	Extreme Conditions
	CLIMATE IS CHANGING FASTER THAN WE CAN KEEP UP
	WHAT USED TO WORK�MIGHT NOT ANYMORE?
	FLOODING
	PRIMARY MEP EQUIPMENT
	SNOW DRIFTS AND LOUVERS
	SNOW DRIFTS AND HVAC
	WINDOW SILLS
	WINDOW SILLS
	REVERSING VAPOR DRIVE
	REVERSING VAPOR DRIVE
	CONDENSATION ANALYSIS
	MASONRY RESERVOIR CLADDING
	MASONRY RESERVOIR CLADDING
	MASONRY RESERVOIR CLADDING
	WETTING/DRYING CYCLES
	WETTING/DRYING CYCLES
	OLDER MASS MASONRY BLDGS
	OLDER MASS MASONRY BLDGS
	INCREASED RAINFALL – MORE ROOFTOP RETENTION
	BLUE ROOFS�GREEN ROOFS
	BUILDINGS ENCLOSURE AND ENERGY
	SOLAR HEAT GAIN INCREASES
	Case Study: 50% WWR
	Types of Modeling
	Accurately Predicting Hygrothermal Performance
	Accurately Predicting Thermal Performance
	RESILIENCY
	RESILIENCY
	Carbon Emission Limits: NYC
	ROBUSTNESS
	OCCUPANT COMFORT
	AIR QUALITY
	PASSIVE SURVIVABILITY
	High Reliability
	Reliability?
	RELIABLE PENETRATIONS
	Reliable Roofs
	Validation and Testing
	INTER-RELATIONSHIP
	QUESTIONS

