
By Others: 
That Elusive Subcontractor
Responsible for Transitions

Andrew A. Dunlap, AIA
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Review of Assembly Environmental Separators

Common Enclosure Assembly Discontinuities 

Common System Transition Methods



3

Gain an understanding of how…

…transitions impact building enclosure 
performance.

…poor transitions can result in reduced 
energy efficiency.

…poor transitions can increase the risk of 
condensation.

…various compatibility and logistical 
issues impact options available to achieve 
proper transition details.



4

Environmental Separators
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They go by many names

• Control Layers  (BSC, Joe Lstiburek and John Straube)
• Planes of Performance (Judd Peterson)
• Environmental Separators (?????)
• Barriers
• Retarders
• …
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Breaking Down The Barriers
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• Water

• Air 

• Thermal

• Vapor

PROTECT THE STRUCTURE 
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Understand that Perfection is IMPOSSIBLE.

Redundant Systems = long term durability.

Two Lines of Defense!!!
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WATER AIR

THERMAL VAPOR



11

WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR



19



20

Note:  Entire Tube is 
Typically Not Sealed

Courtesy of Kawneer



21
Courtesy of Kawneer
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WATER AIR

THERMAL VAPOR
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WHY DOES THIS MATTER?
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THEY MUST BE CONTINUOUS…
…TO BE EFFECTIVE
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Lack of Continuity may lead to…
• Water leakage
• Air leakage
• Thermal bridging
• Poor energy performance
• Condensation

• Durability problems
• Mold
• Corrosion
• Rot
• Reversion 



Discontinuity Occurs at…

• Transitions
• Steel Studs
• Lintels and Brick Relief Angles
• Brick Ties (use stainless steel to minimize)
• Roof Fasteners
• Cladding Attachment Systems
• Spandrels
• Floor and Roof Slabs
• Balconies

29



30

Water Discontinuity
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Air Discontinuity
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Air Leakage Energy Modeling
Base Case Performance (Current Code Minimum)
• Roof = U-0.048, (R-20)
• Wall = U-0.064, R13 + R7.5ci 
• Window = U-0.45, R-2.2
• Window SC = 0.46
• WWR = 40%

Modified Enclosure Component
• Leaky: 2.5 ACH (0.66 cfm/sf)
• Normal: 1.0 ACH (0.27 cfm/sf)
• Tight: 0.3 ACH (0.08 cfm/sf)
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ASHRAE Climate Zones

We are Zone 5 
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Courtesy of Buildings Magazine 8/14 and BCRA
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Thermal Discontinuity
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Effective R-Value 




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Effective R-Value 
19

15.3
7.05.5 Wood

Metal
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MUST BE CONTINUOUS!!!

Wall Insulation
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The Insulation, 
Not the Z-girts
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2.5” Extruded Polystyrene (R12.5)
Assembly U=0.1169
Equivalent R=8.55

No Longer Continuous
No Longer U=0.064



54

2.5” Extruded Polystyrene (R12.5)
Assembly U = 0.064
Equivalent R = R15.6
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Masonry Relief Angles
3” XPS Insulation = R15
“Clear Wall” ≈ R18.5
Total Effective ≈ R10
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Masonry Relief Angles
2” XPS Insulation = R10
“Clear Wall” ≈ R13.5
Total Effective ≈ R10 
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Center of Spandrel = R16

Total Product = R8

Curtain Wall Spandrels
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Curtain Wall Spandrels
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R15
R9

R5.4

95% = 10’x7’ mullion pattern

87% = 2’x7’ mullion pattern  

Curtain Wall Spandrels

Courtesy of Kawneer



61

Center of Spandrel = R30

Total Product = R17

Curtain Wall Spandrels
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



Curtain Wall Spandrels
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Mechanically Attached Roofs
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Vapor Discontinuity
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For Vapor Control You Must First Have Air Control

Insulations, Sheathings, and Vapor Retarders: Building Science Corporation, Research Report - 0412
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Avoid Discontinuity



74

Avoid Discontinuity

• Roofs
• Walls
• Fenestration                                                                       
• Below Grade Walls
• Soffits
• Transitions
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Trace the Layers

Water Air Thermal Vapor
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Poor Continuity
• THERMAL 
• VAPOR
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Better Continuity
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Poor Continuity 



Difficult Construction Phasing and Installation of  Roof to Wall Vapor Retarder Transition
81



Difficult Construction Phasing and Installation of  Roof to Wall Vapor Retarder Transition
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Difficult Construction Phasing and Installation of  Roof to Wall Vapor Retarder Transition
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Difficult Construction Phasing and Installation of  Roof to Wall Vapor Retarder Transition
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Difficult Construction Phasing and Installation of  Roof to Wall Vapor Retarder Transition
85
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Better Continuity
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SYSTEM TRANSITIONS 
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Fenestration / Wall
and

Wall / Roof
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First…
Understand the System
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Note:  Entire Tube is 
Typically Not Sealed

Courtesy of Kawneer
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Courtesy of Kawneer
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Curtain Wall Perimeter Seal Continuity
Cap Top and Bottom of Vertical Tubes

Courtesy of Kawneer
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WATER AIR

THERMAL VAPOR
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Curtain Wall Jamb
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Water
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Air
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Thermal
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Vapor
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Two Methods to Achieve Continuity
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Sealant Transition
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Membrane Transition
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Sealant Transition
BENEFITS
• Future Sealant Repair
• Perimeter Sealant is Compatible 

with Curtain Wall Sealants
• Constructability / Sequence

LIMITATIONS
• Perimeter Sealant Alignment
• Sealant width tolerance
• Sealant/Membrane Compatibility
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Sealant Transition
MATERIALS
• Fluid Applied Flashing

– Seamless
– Thickness
– Curing
– Compatibility
– Water Absorption

• Self Adhered
– Seams
– Buildup of Layers
– Adhesion
– Sealant Compatibility
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Membrane Transition
BENEFITS
• Eliminates Sealant/Membrane 

Compatibility Issue

LIMITATIONS
• Constructability / Sequencing
• Seams
• Certain Membrane Span Limits
• Future Repair Issues
• Requires Change of Gaskets
• Internal Curtain Wall Sealant  

Compatibility with Membrane
• 3D Terminations are Difficult
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Membrane Transition
MATERIALS
• Self Adhered Rubberized Asphalts
• Pre-cured Silicone
• Sheet Metal
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Sequence of Installation
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Sealant Transition
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Sealant Transition
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Sealant Transition
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Sealant Transition
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Membrane Transition 1
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Membrane Transition 1
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Membrane Transition 1
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Membrane Transition 1
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Membrane Transition 1
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Membrane Transition 1



118

Membrane Transition 1



119

Membrane Transition 2
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Membrane Transition 2
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Membrane Transition 2



122

Thermal Enhancement
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Perimeter Mullion Options

Lowest Thermal 
Performance

Low Humidity Only Best For Humidified 
Environments

Courtesy of Kawneer
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Continuity Around the Perimeter

Critical Seals must align at…
– Head
– Jamb 
– Sill
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Curtain Wall at Sill

Limitations
• Thermal Performance at sill
• Constructability
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Curtain Wall at Sill (alt1) 

Enhanced Thermal Performance
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Curtain Wall at Sill (alt2) 
Enhanced Thermal Performance



129

Curtain Wall at Sill – Poor Detail
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Curtain Wall at Sill – Poor Detail

35 deg F 45 deg F
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Curtain Wall at Head

Limited Thermal Performance 
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Curtain Wall at Head

Enhanced Thermal Performance

Limitations
• Detailing of Air/Water/Vapor 

Barrier around clips
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Curtain Wall at Head - Comparison
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Thermally Broken Head Detail
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Image Courtesy of James D’Aloisio   

Thermally Broken Head Detail
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Thermally Broken Head Detail

Image Courtesy of James D’Aloisio   
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Curtain Wall at Head – Poor Detail
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Curtain Wall at Head – Poor Detail
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Curtain Wall at Head – Poor Detail
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Roof / Wall Transition
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Parapet Methods 
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WATER AIR

THERMAL VAPOR
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Air / Vapor Barrier Continuity Options
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Option 1a 



145

Option 1a 
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Option 1a 
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Option 1a 
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Option 1a 
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Option 1b 
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Option 1b 
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Option 1b 
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Option 1b 
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Option 1b 
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Option 1c 
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Option 1c 
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Option 1c
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Option 1c
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Option 1c
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Option 1c
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So Which One Do You Use?
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Condensation / Thermal Concern
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Option 2 (humidified interior environment) 
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Option 2 (humidified interior environment) 
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Option 2 (humidified interior environment) 
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Option 2 (humidified interior environment) 
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Option 2 (humidified interior environment) 



167

Structural Note
BRACING MAY 
BE REQUIRED

CREATING A THERMAL BRIDGE
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Steel Stud Balloon Frame
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Option 1
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Option 1
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Option 1
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Option 2
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Option 2



174

Option 2



175

Option 2
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WARNING!!!
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CMU Parapet Options
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CMU Parapet Option – Non-Humidified
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CMU Parapet Option – Non-Humidified
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CMU Parapet Option – Non-Humidified
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CMU Parapet Option - Humidified
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Don’t forget the other Roof/Wall
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Low Roof / High Wall
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What’s Wrong with this Detail?
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Don’t Forget the…
 Foundation Detail

 Window Systems

 Storefront Systems

 Soffits

 Precast Concrete Walls

 Insulated Metal Panels

 Curtain Wall Parapets

 Transitions between different opaque wall systems

 Penthouses

 Balconies

 Transitions

…
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QUESTIONS
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