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Air Barrier Association of America (ABAA) is a Registered Provider with 

The American Institute of Architects Continuing Education Systems.  

Credit earned on completion of this program will be reported to CES 

Records for AIA members.  Certificates of Completion for non-AIA 

members are available on request.

This program is registered with the AIA/CES for continuing professional 

education.  As such, it does not include content that may be deemed or 

construed to be an approval or endorsement by the AIA of any material 

of construction or any method or manner of handling, using, distributing, 

or dealing in any material or product. 



Learning Objectives

• Provide an understanding of thermography and the true science 

behind the fifth dimension

• Understand the application of thermography in the construction 

field and for forensic engineering, and factors that result in 

limitations of the tools and how to overcome some of the factors

• Learn how analyzing imagery can provide useful information to 

the thermographer not typically available in the field

• Obtain and introduction of nontraditional means of testing which 

can be successfully conducted with infrared thermography



Thermal Imager Principle

Thermal Imager converts 

invisible infrared radiation 

into a visible image



Visual vs. Infrared



Electromagnetic Energy

• It is a form of “Energy”
• Travels in a sine wave
• The distance from peak to peak define its wave
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Electromagnetic Spectrum



Electromagnetic Spectrum

• Defined by wavelengths
• Different wavelengths have different properties
• Our eyes see only (0.49 – 0.75µm)
• Color is due to different wavelengths
• Infrared energy has no “color”



Infrared Imagers



Resolution 

FLIR One: 

80x60

Testo T890: 

640x480

Poor - 40x30, 80x60, 100x100, 120x120, 160x160, 320x240, 

640x480… - Good



Thermal Transfer



Low Resolution

140x140 pixel array

0.0196 MPixels

Medium Resolution

320x240 pixel array

0.0768 MPixels

Higher Resolution

640x480 pixel array

0.3072 MPixels

Resolution 



Testo T890 Super resolution 1280x960



Emissivity

“The ratio of the 

radiation emitted from 

an object as compared 

to that from a perfect 

emitter or blackbody.”



Reflectance (Reflectivity)

The amount of total 

radiance which can be 

attributed to reflected 

energy.  Usually 

expressed as a 

percentage of total energy.



Heat Flow

Moisture Flow
Air Flow



Industry and Standards

ISO 6781-3:2015

Performance of buildings – Detection of heat, air and 

moisture irregularities in buildings by infrared methods

Part 3: Qualifications of equipment operators, data 

analysis and report writers.

(Results for residential and 

small buildings)



Industry and Standards



Case Study 1 –
CoxHealth Patient 
Tower Addition

Case Study conducted by:

Miller Engineering, P.C.

Case Study conducted for:

Killian Construction

& CoxHealth



Thermal Performance of 
Curtain Wall System was 
studied and reviewed.

Case Study 1 –
CoxHealth Patient 
Tower Addition



Shop Drawing Details

Case Study 1 –
CoxHealth Patient Tower Addition
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Case Study 1 –
CoxHealth Patient
Tower Addition

Predicting surface temperature 
and condensation of the building 
enclosure assembly is critical in 
understanding how components 
will maintain inside surface temps 
when thermal bridging in present.



Case Study 1 –
CoxHealth Patient
Tower Addition

What is the anticipated surface 
temperature with heating design 
temperature of 3°F with a 15mph 
wind?

What about night sky radiation?
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Case Study 1 –
CoxHealth Patient Tower Addition

Condensation Resistance Factor (CRF) was reviewed

AAMA 1503-98 – specifies a warm side temperature of 70°F and a 

cold side temperature of 0°F with a 15mph exterior wind
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CoxHealth Patient Tower Addition



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – North Elevation



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Baseline Reference



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Interior at Sill Tube

GASKET

SILL 

MEMBER



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Interior at Middle Tube

HORIZONTAL

MEMBER

GASKET



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Interior at Middle Lite

LITE



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Exterior at Sill Tube

LITE

TUBE



Case Study 1 –
CoxHealth
Patient Tower
Addition

NICU Room 14 – Exterior Baseline
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NICU Room 14 – Exterior Baseline



Case Study 1 –
CoxHealth
Patient Tower
Addition



Case Study 1 –
CoxHealth Patient 
Tower Addition

Exterior Chamber 
designed and 
installed



Case Study 1 –
CoxHealth Patient 
Tower Addition

Exterior Chamber 
filled with dry ice



Case Study 1 –
CoxHealth Patient 
Tower Addition

200 pounds of dry ice 
used in 21 hours



Case Study 1 –
CoxHealth Patient 
Tower Addition

Interior Chamber climate 
controlled to mechanical 
system design.
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installed on interior 
and exterior at sill, 
lite, and wall on 
interior and exterior
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Case Study 1 –
CoxHealth Patient Tower Addition

Exterior Thermocouple Readings –
21 hour acclimation



Case Study 1 –
CoxHealth Patient Tower Addition

Interior Thermocouple Readings –
21 hour acclimation



Case Study 1 –
CoxHealth Patient Tower Addition

Introduction of Electric Heat strips were added to 
“warm” the window frame



Case Study 1 –
CoxHealth Patient Tower Addition



Case Study 1 –
CoxHealth Patient 
Tower Addition



Case Study 2 – Primatara Mansion

Case Study conducted by:

Miller Engineering, P.C.

Testing conducted for:

Killian Construction

& Robert Low



Leak Point at every 
window identified at the 
stainless clips at both the 
head and jambs.

Case Study 2 –
Primatara Mansion
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Case Study 2 –
Primatara Mansion

Leak Point at every 
window identified at the 
stainless clips at both 
the head and jambs.



Every window and door on the 
project was to be tested and 
required to pass with no water 
infiltration criteria

Case Study 2 –
Primatara Mansion



Modified AAMA 501.2 Water 
Testing with No-Water 
Penetration/Infiltration Criteria
Conducted

Case Study 2 –
Primatara Mansion

A leak occurred at the north

jamb where a shim/anchor strap

is located just below the window

head.



Unit failure at seals of 
operable windows.

Case Study 2 –
Primatara Mansion



Installation failure 
jamb/sill flashing of 
windows.

Case Study 2 –
Primatara Mansion



Non-traditional Means of Testing



Air Infiltration
at Head of 
Curtain Wall



Air Infiltration
on Exterior 
Wall in Return 
Air Plenum



Air Infiltration
and Direct 
Transfer from 
Canopy



Air Infiltration
and Direct 
Transfer from 
Canopy



Water 
Infiltration
from Signage 
Anchoring on 
Exterior Wall



Thermal 
Capacitance

Mechanical duct 

temperature drop of 10°F 



Thermal 
Capacitance

The Roof is Black!

No insulation, and 

no ventilation



Don’t be Deceived

Cool Spots due to poor air circulation



Don’t be Deceived –
LEED Gold?

Air Infiltration from PTAC Unit



Don’t be Deceived –
LEED Gold?

Direct Transfer – Energy Loss



Seeing past the 
Reflection



Non-standard
Used to Narrow
Down Point of 
Infiltration



Limitations



Commissioning Verification 
of Performance
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