Excellence in Building Science Education Workshop, Orlando, FL

Building Science for Building Enclosures

BUILDING SCIENCE FOR
BUILDING ENCLOSURES

WHY DO WE NEED TO LEARN BUILDING SCIENCE?

WHAT DO WE NEED TO LEARN?

WHAT RESOURCES CAN THE UNIVERSITY OF
WATERLOO PROVIDE?

Lukachko/Straube

BECAUSE BUILDINGS ARE CHANGING.

BECAUSE PERFORMANCE
MATTERS.
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1. INCREASING THERMAL RESISTANCE

* Old buildings used energy leakage to dry
materials and assemblies

* Increased airtightness
—Reduces drying, interior RH increases

* Increased insulation = less drying
—Colder exterior, colder interior
—Wider swings

* White roofs, efficient lights, etc
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2. CHANGE PERMEABILITY OF LININGS

* Low permeance exterior layers
—Metal panels, precast concrete
—0SB and foam vs skip wood sheathing
* Low permeance interior layers
—Polyethylene, vinyl wall paper
—Vinyl sheet flooring

3. WATER SENSITIVITY OF MATERIALS

* Moisture= mold growth

* Wood products
—New growth vs old
—Processing: plywood, OSB, particle board
—Paper, Veneers

* Finishes

—Drywall, ceiling tile
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4. MOISTURE STORAGE CAPACITY

* Changing moisture storage
—Concrete block / terra cotta
—Rough cut wood / skip sheathing
—Steel stud with exterior gypsum

* Orders of magnitude!
* Lightweight often low-impact
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5. THREE-D AIRFLOW NETWORKS

* Hollow walls
* Taller buildings

FIVE FUNDAMENTAL CHANGES

1. Increasing Thermal Resistance

2. Changing Permeance of Enclosure Linings
3. Water/Mold Sensitivity of Materials

4. Moisture Storage Capacity

5. 3-D Airflow Networks
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WE ARE AT THE BEGINNING OF THE
END OF THE BEGINNING
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WHAT RESOURCES CAN THE UNIVERSITY OF
WATERLOO PROVIDE?
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http://www.civil.uwaterloo.ca/beg/
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Building Science for Building
Enclosures

John Straube, University of Waterloo
Eric Burnett, The Pennsylvania State University e John Strau be’ Ph. D., P. Eng.

— Principal of Building Science Corporation and, of course, a
faculty member in the Department of Civil Engineering and
the School of Architecture at the University of Waterloo

— Contact him at: john@buildingscience.com
— Contact me at: alex@buildingscience.com
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