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• Highly conductive material that by-passes insulation layer
• Areas of high heat transfer
• Can greatly affect the thermal performance of assemblies

THERMAL BRIDGING

What is a Thermal Bridge?



WHY DO WE CARE ABOUT ENVELOPE
THERMAL PERFORMANCE
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• Heat flows determine:
• Heating and cooling system capacity
• Purchased energy requirements
• Compliance with energy codes 
• Compliance with voluntary energy 

programs 
• Arrangement of materials determine:

• Surface temperatures 
• Condensation and moisture collection
• Durability
• Mold growth and health issues



PARALLEL PATH HEAT FLOW
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• Assumes heat 
flows are separate 
and do not 
influence each 
other

• Averages overall 
heat flow/resistance 
based on the areas 
of components



PARALLEL PATH
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R2	for	9”	slab	edge

R20	for	8’3”	wall
1
𝑅 = 	

0.75×1 2@ + 8.25×1 20@
0.75 + 8.25

𝑅 ≅ 11.5



ADDRESSING LATERAL HEAT FLOW
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𝑅 ≅ 9.8



FIGURING OUT LINEAR LOSSES

Additional heat loss 
due to the slab

oQQ slabQ



THE CONCEPTUAL LEAP

Types of Transmittances

Clear Field Linear Point

cYoU
psi chi
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Window	Transition

Shelf	angle

Parapet
Glazing	Jamb

Linear

BUILDING ENVELOPE ANALYSIS

Base	of	wall



OVERALL HEAT LOSS

Total Heat loss
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Heat loss due to 
interface details

heat loss due 
to clear field +=
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WHERE TO FIND DATA
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WHERE TO FIND DATA



CERL	US	ARMY
W9132T-10-D-0002

SOLUTIONS AND INSTRUCTIONAL AIDS FOR
PREVENTION OF THERMAL BRIDGES

AUGUST 21ST 2014
WEB BASED PRESENTATION • Project Team

• Mark Lawton, Morrison-Hershfield
• Bob Ryan, Passive House Academy
• John Straube, Building Science Consulting Inc.

WHERE TO FIND DATA



WHERE TO FIND DATA

• Building Envelope Thermal 
Bridging Guide
• Extensive catalogue of 

assemblies and details (400+)
• Includes clear field, linear and 

point transmittances for a variety 
of constructions and 
configurations

• How to section with examples
• Energy and Cost Benefit Analysis
• Industry and Policy Implications



GOOGLE BC	HYDRO
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ANALYSIS OVERVIEW
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BUILDING ENVELOPE ANALYSIS
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EXAMPLE – OTTAWA INDUSTRIAL BUILDINGS
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EXAMPLE – WALL AND WINDOW
INSULATION OPTIONS
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Link to 
spreadsheet
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BUILDING ENVELOPE PRIORITIES
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Vertical	Z-Girts Horizontal	Z-Girts Intermittent Proprietary	Systems

CLEAR FIELD ASSEMBLIES
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NEW TECHNOLOGY

Many clip and rail systems are now available on the market



EFFECT OF THERMAL BRIDGING IN 3D
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PRIORITY 2	– SLAB EDGES
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MASONRY SHELF ANGLES



MASONRY SHELF ANGLES



CONCRETE SLAB EDGES

What about wrapping insulation around the balcony?



PRIORITY 2	– WINDOW TRANSITIONS



0.013 BTU/hr.ft.F

Window	Fitting	Details

Aligned	with	insulation	layer



0.103 BTU/hr.ft.F

Window	Fitting	Details

Adjacent	to	insulation	layer

Increased	by	800%



0.322 BTU/hr.ft.F

0.315 BTU/hr.ft.F

0.308 BTU/hr.ft.F

Current	US	Army	Detail



WINDOWS IN ROUGH OPENINGS



0.039 BTU/hr.ft.F0.010 BTU/hr.ft.F0.247 BTU/hr.ft.F

Typical	detail	–
poor	thermal	

bridge

Option	1:	Insert	
thermal	break

Option	2:Wrap	
the	parapet



PRIORITY 3	– OTHER DETAILS
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Base Assembly – Clear Wall R13.8 ft²·hr·°F/Btu (U-0.072)

Χ = 1.24 Btu/hr·°F                   Χ = 0.91 Btu/hr·°F                  Χ = 0.07 Btu/hr·°F
R-7.3  = 53% effective            R-8.2 = 59% effective             R-12.2 = 88% effective

cc

c c c



STEEL CANOPY OUTRIGGERS
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Dewpoint is ~ 5°C



QUESTIONS?
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mlawton@MorrisonHershfield.com


