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Past Construction
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Roof to Wall



THE BUILDING ENCLOSURE
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THE BUILDING ENCLOSURE

SecurityAestheticsShelter

ServiceabilityDurabilityEnergy & Comfort



THE BUILDING ENCLOSURE
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Complex Simple



THE BUILDING ENCLOSURE
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THE BUILDING ENCLOSURE
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Control Layers

Building Enclosures are designed to 
control multiple loadings this 
presentation will primarily be 
concerned with the following in 
order of importance: 

1. Water Control Layer

2. Air Control Layer

3. Vapor Control Layer

4. Thermal Control Layer



PAST CONSTRUCTION
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PAST CONSTRUCTION
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Historic Building Enclosure

• Simpler building systems

• Fewer layers

• Master tradesmen

• Apprenticeship training

• Lower Expectations?



OLD STUFF

11

JAMB

HEAD

SILL

• Mass masonry
• Durable materials
• OK to get wet deep into wall
• Able to dry to interior and 

exterior
• Did it matter if window leaked?   



OLD STUFF
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Mass Wall
Plane of air and water 
tightness is difficult to define. 
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THE TRANSITION FROM MASS WALL
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THE TRANSITION FROM MASS WALL

• Drainage/rainscreen assemblies 
widely utilized.

• Materials behind 
cladding/WRB/WP are sensitive 
to moisture or cannot get wet.

• Requires cavity drainage flashing
• Requires defining air and water 

plane, else there will likely be 
building enclosure performance 
issues.
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THE TRANSITION FROM MASS WALL
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THE TRANSITION FROM MASS WALL

Sill pans were the answer to managing water at the opening………but where is the 
water coming from? The window or the wall or both and how much? Is this the best 
solution for new construction?  
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THE TRANSITION FROM MASS WALL

Sill pans were the answer to managing water at the opening………but where is the 
water coming from? The window or the wall or both and how much? Is this the best 
solution for new construction?  



NEW CONSTRUCTION O3



NEW CONSTRUCTION
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Today’s Building Enclosure

• Complex building materials

• Multi-layer construction / 
multiple trades

• Thinner construction

• Limited on-the-job training

• Higher expectations

• Schedule Critical

• Cost Sensitive



PERFORMANCE

MUST REVIEW TEST REPORT TO UNDERSTAND HOW ASSEMBLY WAS TESTED. THIS IS CRITICAL TO 
PROPER INTERFACING WITH ADJACENT ASSEMBLIES.
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ASSEMBLIES – AIR BARRIERS

 

ASTM E2357*

• < 0.040 cfm/ft2 75 Pa

• Structural loading

• Simulated window

• Detailing included

• No interface details

• No impact of weather 
or site conditions



PLANE OF AIR AND WATER TIGHTNESS
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Exterior Interior 

Exterior 

Interior 



ASSEMBLIES – FENESTRATION
ASTM E283 AIR LEAKAGE/ASTM E331 WATER PENETRATION 
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THE INTERFACE
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THERMAL PERFORMANCE

MUST REVIEW TEST REPORT TO UNDERSTAND HOW ASSEMBLY WAS TESTED. THIS IS CRITICAL TO PROPER 
INTERFACING WITH ADJACENT ASSEMBLIES.



THERMAL PERFORMANCE TESTING
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• Air infiltration eliminated for testing
• Perimeter condition is taped/sealed
• Framing joinery is taped/sealed
• Rough opening is comprised of rigid insulation

If air is allowed to bypass thermal brake of 
assembly, the thermal performance of the assembly 
is significantly impacted.   



THERMAL PERFORMANCE TESTING
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THERM
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Does not accurately model impact of air leakage at 
perimeter condition.
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NEW CONSTRUCTION

• First Priority: Ensure design depicts continuous tie-in air and water control at 
perimeter of assembly. Prefer to not rely on metal flashings or through-wall flashing to 
provide transition of primary air and water control.

• Metal sill pan vs. membrane. Consider the following for metal sill pans 
• Must be bed in full bed of sealant and will likely be blindly penetrated
• Requires critical detailing of end dams to be effective. If installer cant get subsill 

end dam right how will they do with metal sill pan?
• Construction sequencing, must be installed first.
• Thermal bridging

• Insulation alignment
• Can assembly be tested before cladding is installed?
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METAL FLASHING

PATH FOR WATER AND AIR
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METAL SILL FLASHING
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INTEGRATED METAL FLASHING
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FIELD QC



CONSTRUCTION SEQUENCING
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CONSTRUCTION SEQUENCING/SEPARATION OF TRADES
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PERFORMANCE MOCK-UPS

• Laboratory

• Onsite stand-alone

• In-situ
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AIR LEAKAGE (WIND AND STACK EFFECT)
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Joseph Lstiburek, February 14, 2014, BSI-075: How Do Buildings Stack Up?, Figure 7

https://seblog.strongtie.com/2013/02/open-front-structure-wind-pressure-design/,Structural Engineering Blog, Simpson Strong-TIe

• What does a “balanced” HVAC system mean?
• Do HVAC systems neutralize wind pressure?
• Do HVAC systems account for stack pressure?
• Product Testing, Energy Modeling, THERM 

modeling typically don’t or can’t accurately 
account for air leakage resultant from wind or 
stack pressure.



ROOF-TO-WALL
O4
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THE INTERFACE: ROOF-TO-WALL



BUILDING ENCLOSURE FAILURES
<0.25 CFM/SF
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AIR CONTROL
05



AIR CONTROL: INSULATION LOCATION
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BUILDING ENCLOSURE
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Design Review

Make sure we are 
sealing to the air 
barrier...but also make 
sure to tie-in with the 
primary seal line of the 
curtain wall/window 
system.



BUILDING ENCLOSURE

Submittal Reviews/

Coordination Details
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BUILDING ENCLOSURE

Coordination Details

45



Adam Ugliuzza, P.E. CPHC
Senior Manager, Building Science Solutions

Intertek Building and Construction

adam.ugliuzza@Intertek.com

717-309-5305

mailto:adam.Ugliuzza@Intertek.com


ThankYou Sponsors! 


