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Learning Objectives:
At the end of the program, participants will be able to: 

 Brief overview of the Building Science of Air Leakage

 Air Leakage Problem vs. Total Building Assessment

 Actual case studies of customer problems

 Tools and process to detect and Assess. 
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Importance of Building Air Leakage:
Building as a system… its all connected 



Overview of the Building Science 
of Air Leakage

Definition of Building Air Leakage-
Any breach in the the Building Envelope that causes a 
lack of continuity between connections, which allows 
unintended infiltration / exfiltration to occur in a 
conditioned space. 
Unintended air and moisture issues cause:
• Occupant discomfort
• Indoor Air Quality problems
• Building asset degradation 
• Pathways for Pests 
• Added expense for utility waste



An understanding of Building Air 
Leakage- the impact on the end user
Required or just common sense

When to address in the Building Life Cycle 
(cradle to gravel)  
• New construction 

• its about the connection details
• Additions / Retrofits

• If new addition is to utilize high performance building 
standard, how is the existing/remaining structure handled?

• Operations and Maintenance
• age of building (new and old buildings leak about the same)
• warmer climates appear to be not as tight

• Fixing a problem within the building impacting: 
comfort, performance, health, durability or efficiency 



3 items in the conditioned building impacted by air 
leakage

Building science translates:

= Comfort 
Productivity
IAQ health

= Energy efficiency
Equipment sustainability

= Building durability 
IEQ health



Air Barrier Continuity- the process

i. TOP

ii. BOTTOM

iii. VERTICAL SHAFTS

iv. OUTSIDE WALLS

v. COMPARTMENTALIZE

• Condition Evaluation / Testing
• Building Science effect of:

• Stack effect
• Wind effect / weather data
• Mechanical effect 

• Energy Engineering to calculate the inefficiency



The Building Science of Air Barrier Continuity
Failure of air barrier systems

Stack Effect

Stack effect is a temperature-driven phenomenon, which is especially 
noticeable in cold weather, when warmer indoor air, which is more buoyant 
than the colder outdoor air, tends to rise in the building. 



Wind Effect

The Building Science of Air Barrier Continuity
Failure of air barrier systems



Mechanical Effect (Negative)

The Building Science of Air Barrier Continuity
Failure of air barrier systems



Mechanical Effect (Positive)

The Building Science of Air Barrier Continuity
Failure of air barrier systems



Air Barrier Continuity

• Building envelope assessment
• Depressurization testing
• Locating air leakage paths
• Infrared thermography

Diagnosing the problems



An understanding of Building Air 
Leakage- Look for the signals
If you have these there is a PROBLEM!

Cold storage issue in hot 
humid temperatures 

Mold / Mildew 
Conditioned space Metal 
building in humid climate

# 1 Problem in warmer 
climates .. Roof / Wall 
Connection







Base Diagnostic Tools:
For the forensic field assessor- identifying the source

Flir E50 BX 
IR camera

Smoke Pencil
or similar tool to
Provide show 
of air flow 

Trained Assessor  
with camera & 
intake form 

Velocicalc 9565
IAQ Probe 980 for:
Temp- RH
CO2 – Pressure
Mold and BIO snaps



Advanced Diagnostic Tools:

Multi-fan or larger

Standard Pressurization
Kit and gauges used by 
Building Science Engineer 
Partner 

Blower Door 

Optional cost, additional set-up- measured leakage



Occupant Control:
Temperature is the #1 complaint of office building occupants:

Thermal Comfort Involves:
• Humidity 
• Air Speed
• Temperature
• Clothing
• Activity

Thermal Comfort Issues:
• Too hot, Too cold
• Too wet, Too dry

ANSI/ASHRAE Standard 55-2010. 
Thermal Environmental Conditions for Human Occupancy



Knowing that continuity fails or was not done correctly 
…….30 years of experience knows where to look:



Process / Results

www.tremcoroofing.com



Problem Proposal for Air Leakage
Solving a problem, work scoped to alleviate a single problem

Scope and Price Established

Problem Identified



Strategy for Assessment and Correction
Whole Building Assessment 

(Proposal Development Cost required)
• Evaluation of problem

– Q &A with Customer / understanding building issues
• Building size, Location /weather trends, Building Use
• Understanding the HVAC system (how do you heat & cool)
• Customer to supply, utility bills, evacuation floor plans, by floor-( facility road map)

– Review / Analysis of actual utility bills, (not complied spread sheet data)
– Site visit by Air Leakage Specialist / Building Scientist Required
– Condition assessment collected during site visit 

• Smoke pencil / infrared- performance evaluation (Standard)
• Pressurized Blower Door Performance Testing (Optional)
• Inventory of Crackage (Hole Size)
• Narrative generated and submitted to Energy Engineer for evaluation

– Final Report generated with: Problem - High Level Scope - Cost to fix 

9/28/2015 23



Assessment Report - Review
Site Evaluation / IAQ /Air Leakage Energy  Loss / Budgeted Scope of Repair



Case Study # 1
Issue: Manufacturing Company with pressure blowing 
roof into roof flashings causing failure



Case Study # 1
Construction: Exterior Insulated metal wal  
panel with Steel structural framing with no 
regard to conditioned & non conditioned 
space with significant Air leakage and 
pressure.



Case Study # 1
Results:  Project coordinated with Roofing contractor to 
install metal wall panels and remediate air leakage at 
Roof Wall connection.



Case Study # 1
Results:  Air leakage 
controlled, providing 
enhanced; durability, life 
cycle of roof wall, 
energy efficiency benefit 
and overall better 
appearance. 



Case Study # 2
Issue: Medical Office Building, Comfort issues, Insects, 
High energy costs



Case Study #2  
Knee wall attic



Case Study #2 
Knee wall attic, many holes in roof deck below 
attic space. Condensation issues



Case Study #2 
Roof to Wall Intersection- Good condition



Case Study #2
Window Trim- signs of insect migration



Case Study #2 
Exterior Façade Issues-Thermal bridging



Medical Office Bldg  Case Study #2
– Results

• 24,000 sq ft
• Cost to rectify $86,827
• Hole size sealed 12 sq ft.

– Annual Savings $ 8,247
– Over $0.35/ sq ft/ year
– Years Payback 10.5 years
– No more insect migration
– Increased occupant comfort



Case Study # 3

Homer Louisiana Hospital Air Sealing Project:  History of Mold 
Problems, High Humidity and Condensation, Negative Air Pressure, 
High Bills



Case Study # 3

Lots Of Little Leaks: Windows and Doors



Case Study # 3

And when they looked at all of the Roof Vents….



Case Study # 3



Case Study # 3

Overhanging Soffit Roof/Wall Joint Big Leakage Sites



Case Study # 3

Overhanging Soffit Roof/Wall 
Joint Leakage Site Seen From 
Inside Unconditioned Soffit



Case Study # 3

Overhanging Soffit Roof/Wall Joint 
Leakage Site Seen From Inside 
Conditioned Space



Case Study # 3



Case Study # 3



Case Study # 3



Case Study # 3

Results:  Controlled Humidity, Twice Expected Savings 
on Utility Bills, 2.8 year payback on $52,000 job



ASU, Case Study #4

• Knew they had issue with cold drafts and teacher 
student comfort 

• Interest in energy efficiency improvement  
– Investment $ 19,187.56
– Annual Savings $ 1,588.00
– Net Present Value (NPV) $ 845.00
– Internal Rate of Return (IRR) % 5
– Years Payback 12.1
– NO more comfort complaints



ASU Science & Mathematics
Case Study # 4



Case Study # 4



Case Study # 4



Case Study # 4



Case Study #4



Rule of Thumb..on average…
• Canam’s Air Barrier Upgrades result in savings 

of $0.05-0.11 / sq. ft. / year

– 1,000,000 sq. ft. x $0.10 = $100,000 / year 
in energy savings
• $100,000 x 5 years = $500,000 in available 

capital (for roofing)



………………

Building Air Leakage Retrofit value:

• Improve Student / Teacher 
comfort

• Improve IAQ/IEQ

• Enhance learning environment

• Provide opportunity to learn from 
building improvement and 
connection to sustainable 
awareness

• Prevent pest intrusion

• Save utility $$$



Charleston Area School- Charleston, SC
• Interest in  Air Barrier continuity / energy efficiency 

improvement.   
• 65,000sq/ft school pilot with proof of success to entire 145 

building district
• $ 83,000 Canam project cost (3.9 year payback)
• Interested in working with Duke Energy for efficiency 

incentives, this pilot to prove principle.

Air Barrier Continuity
 Success stories



• South Florida County Hospital,  Fort Lauderdale, FL. 
• Interest in  Air Barrier continuity / energy efficiency 

improvement, patient comfort and pest control ( Bugs)
• 123,000sq/ft Healthcare facility with equivalent of 105 sq/ft 

hole in building
• $ 56,284 Canam project cost (2 year simple payback)
• Huge energy savings due to Humid climate and also sold to C 

suite because of patient comfort issues

Air Barrier Continuity
 Success stories



Other Project Profiles



Other Project Profiles



Thank You
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