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The Use of Thermal Imaging Technology

Thermal imaging has become much more 
popular over the past 10 years because 
uncooled microbolometer technology 
has lowered prices significantly on the 
infrared (IR) equipment. Low-end infrared 
cameras are priced in the $4-$9k range and very low resolution 
imagers are now even available as add-ons to cell phones priced in 
the couple of hundred dollar range. 

Knowing the potential uses -and importantly, the limitations of 
thermal imaging will help you decide whether it might be wise to 
perform thermal imaging of facilities and/or electro-mechanical 
equipment for purposes of commissioning, diagnostic and/or 
condition-based maintenance activities. As shown in the abstract, 
this presentation gives an overview of IR cameras and uses for IR 
thermography.

Abstract
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• Basic physics of thermal infrared imaging
• IR imagers available and their limitations
• Building infrared thermography 

• Heat loss 
• Air leakage 
• HVAC systems
• Structural defects and design flaws
• Moisture intrusion 
• Roof moisture detection

• Aerial thermal mapping  
• Various infrastructure uses
• Steam, hot water, and chilled water distribution systems
• Water mains, storm water and sewer systems 
• Solar panels and solar fields 

• Electrical switchgear testing thermal modeling
• Thermal mapping at data centers
• Steam systems and infrared

Overview
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Basics of 
Thermal Imaging
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since 1989. He is a Level III Certified Infrared 
Thermographer with twenty-seven years experience
in the construction industry, specializing in maintenance and 
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Thermal Imaging Basics

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Visible Light = 400-700 namometers

Energy with wavelengths too short for humans to see is Ultra-Violet light. 
“Ultra” means higher than.

Energy with wavelengths too long for humans to see is Infra-Red light. 
“Infra” means lower than.

violet 380–450 nm

blue 450–495 nm

green 495–570 nm

yellow 570–590 nm

orange 590–620 nm

red 620–750 nm

Thermal Imaging Basics
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Thermal Infrared

short-wave (1.3-2.5 µm)

mid-wave (3-5 µm) 

long-wave (8-14 µm)

Thermal Imaging Basics
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Thermal Imaging Basics
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Infrared Imager History and Current Technology
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Infrared Imager History and Current Technology
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Infrared Imager History and Current Technology
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Infrared Imager History and Current Technology
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Infrared Imager History and Current Technology
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Infrared Imager History and Current Technology
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Camera Features 
Portability Expandability
Ergonomics Ruggedness
Electronics Software Compatibility
Cost Training/Technical Support 

Detector Specs:
Type and Wavelength
Is the detector cooled or un-cooled? What type of detector 
materials? What wavelength will be required.
Thermal Sensitivity
Is the detector sensitive enough to see the slight differences in 
temperature sometimes needed for given application?
Spatial Resolution
Does the detector have enough pixels to make the picture needed? 
How much signal degradation will I get from using a wider or longer 
lens?

Infrared Imager Selection For a Particular Project
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Thermal Sensitivity

Is the detector 
sensitive enough 
to see the slight 
differences in 
temperature 
sometimes 
needed for the 
application?

Infrared Imager Selection For a Particular Project
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320x240

640x480

160x120

Does the 
detector have 
enough pixels 
to make the 
picture I need?

How much 
signal 
degradation will 
I get from using 
a wider or 
longer lens?

Spatial Resolution

Infrared Imager Selection For a Particular Project
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Infrared Applications Everywhere

26.1°C

33.3°C

28

30

32
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Building
Heat & Air
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Oblique IR Imaging Showing Building Heat Loss
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Oblique IR Imaging Showing Varying Amounts of Heat Loss
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Oblique IR Imaging Showing Varying Amounts of Heat Loss
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NADIR & Oblique IR Imaging Required for 3D Imaging
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Oblique IR Imaging Showing Building Survey Done Too Early
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Oblique IR Imaging Showing Building Survey Done Too Early
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing

Before Pressurization After Pressurization
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing

Before Pressurization After Pressurization
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing

Automatic doors leak 
at the breakaway 
hinges more  than in 
the center or around 
the edges.
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing
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Typical Large Building Air Leakage Testing
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Typical Hotel Air and Heat Loss
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Typical Hotel Air and Heat Loss
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Typical Hotel Air and Heat Loss
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Typical Large Building Heat Loss
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Missing Insulation in a Convention Center
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Improperly Installed Batt Insulation in a Commercial Building 
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Institutional Building - Air Stratification
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Apartment Building Heat Loss Findings
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Apartment Building Heat Loss Findings

Courtesy of Arizona Infrared
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Building IR (Stucco Delamination)
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Church Cathedral Ceiling - Looking for Extent of Termite Damage
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Church Cathedral Ceiling - Looking for Extent of Termite Damage

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Grouted Cells in Concrete Block Walls 
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Grouted Cells in Concrete Block Walls 

Empty Cells

Insulated Cells

Grouted Cells
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Finding Insulated Cells in Concrete Block Walls 
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Building
Moisture
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Building IR (Interior Moisture from a Pipe Leak)

84.1°F

93.9°F

86

88

90

92
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Building IR (Interior Moisture from a Pipe Leak)
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Building IR (Interior Moisture from a Roof Leak)
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Building IR (Interior Moisture from a Roof Leak)
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Moisture coming in from the 
cupula above, running down 
the vertical metal studs (A) 
onto horizontal metal studs 
(B), then onto wood plate (C) 
then onto I-Beam (D).

Also, moisture is
running down

wood rafters E)
and away from

kneewall and
dripping onto

the cedar ceiling
sections on the

north wall attic. 
See image below.

Building IR (Interior Moisture from a Roof Leak)
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See 
note 

above

Building IR (Interior Moisture from a Roof Leak)
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Pipe Condensation in Mechanical Room with Mold Present 
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Pipe Condensation in Mechanical Room with Mold Present
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Pipe Condensation in a High School with Mold Present
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Shows Mold/Mildew Damage on Wallpaper Wall

63.6°F

71.5°F

64

66

68

70
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Mold/Mildew Damage to Inner Wall and Insulation
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Moisture Damage at Column Near Ceiling 
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Water leaks 
occur from 
condensation 
when columns 
extend into the 
warm, 
moist interstitial 
space
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Water leaks also 
occur from 
condensation 
when ductwork 
does not fit tight 
to diffusers 
allowing cold air 
to leak into 
interstitial spaces
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Water leaks 
occur from 
condensation 
when ductwork
in the warm, 
moist interstitial 
space meets the 
cooled air from 
the inside of the 
building

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Building
Roof Moisture
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Purpose
What makes roof moisture surveying so valuable to 
the owner of a roof? Of course, cost-savings:
95+% of all roofing materials that are removed are dry

• Best practice condition monitoring (PM) for roof 
maintenance

• Salvage the thermal value of the existing undamaged 
insulation

• Avoid costly tear-off expense in labor to R&R wet 
insulation

• Avoid cost to bury perfectly good insulation in a landfill 
• Save time: recover is faster vs. tear-off and replacement
• Minimize risk of leaks and consequential damage
• It is “Green” not to throw away perfectly good materials

Roof Moisture Surveying
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Waterproofing problems manifest themselves in two ways: 
• Leakage
• Entrained moisture contamination

NDT is not leak detection!

Leakage is pretty simple, although the leak inside the building 
rarely directly relates to the exact spot on the roof, since the 
water flows down the slope of the roof to a spot that is not 
sealed and into the building at that point. Most leaks [on the 
roof] occur where the waterproofing is not sealed or where a 
penetration through the roof that is not sealed. Since most 
types of roof systems absorb some amount of water, it is 
harder to find the exact spot of water contamination in the 
insulation because it may not leak into the building until it has 
absorbed all the water it can hold. 

Roof Moisture Surveying
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Roof Moisture Surveying

Two Methods of testing roofs for moisture:

1. Destructive Testing
• Pin type meters
• Core Sampling

2. Non-Destructive Testing
• Nuclear Density Gauges 
• Dielectric Capacitance Meters
• Thermal Infrared Cameras 
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Roof Moisture Surveying
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Roof Moisture Surveying
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Roof Moisture Surveying

• Nuclear Density Gauges 
– which count slowed neutrons 

• Dielectric Capacitance Meters
– which measures differences in dielectric constants

• Thermal Infrared Cameras 
– which measure heat differences

Non-Destructive Testing – Three Devices
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Roof Moisture Surveying

Non-Destructive Testing – Capacitance
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Roof Moisture Surveying

Non-Destructive Testing – Nuclear
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The roof to be surveyed 
is marked. A reading is 
obtained. The reading is 
recorded. Readings are 
extrapolated to determine
where the roof is wet.

Readings can be very 
misleading and require 
considerable analysis.

Meter surveying takes a long time 
and presents small sample results
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Probable wet area (~1.18%) Possible wet area (NONE)
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5,000 SF

Roof Area

80 SF wet

5 spots

5 found

On-Roof 

Infrared 

takes less 

than an 

hour to 

find & 

mark wet 

areas
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5,000 SF

Roof Area

80 SF wet

5 spots

0 found

21 reads
10’ x 10’ Grid

Metering

takes 1-2 

hours to 

find  & 

mark wet 

areas
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5,000 SF

Roof Area

80 SF wet

5 spots

0 found

65 reads
10’ x 10’ Grid

Metering

takes 2-3 

hours to 

find  & 

mark wet 

areas
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5,000 SF

Roof Area

80 SF wet

5 spots

1 found

207 reads
5’ x 5’ Grid

Metering 

takes 4-5 

hours to 

find  & 

mark wet 

areas
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Roof Moisture Surveying

 Both nuclear gauges and capacitance meters are used to 
take spot readings on either a 20′x20’ or 10′x10′ or 5′x5′ 
grid on the roof. 

 These measurements are used to extrapolate where the 
water is from the readings obtained from the gauge. 

 Notwithstanding false or inaccurate readings, the sample 
of the roof is tiny, given the amount of readings and 
associated labor. 

Non-Destructive Testing – Meter Surveys
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Roof Moisture Surveying
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Methods to accomplish IR Roof Moisture Surveys...

• Under-Roof Infrared Roof Moisture Surveys

• On-Roof Infrared Roof Moisture Surveys

• Elevated Vantage Point Infrared Roof Moisture Surveys

• Aerial Infrared Roof Moisture Surveys

The same thermodynamics and laws of physics apply to all.

A dry roof, low winds and no rain are needed on the night of 
the survey. The more clear the sky, the better.

Solar Insolation is the main factor as far as thermal conditions.

All three methods have advantages and disadvantages...

Roof Moisture Surveying
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Roof Moisture Surveying
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Roof Moisture Surveying
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Infrared imagery is often a grayscale picture whose scales (or shades of gray) represent the differences in temperature and 

emissivity of objects in the image.  As a general rule, objects in the image that are lighter in color are warmer and darker objects are 

cooler.  No object in the images is detected via visible light wavelengths (400-700 nanometers) rather, only from infrared 

wavelengths in the 3000-5000 nanometers or the 8000-14000 nanometers range. Lights and other relatively hot objects are very 

evident, but as a result of their heat, and not light emissions. 

When an image is taken by an infrared camera, it is often recorded on videotape and/or digitally saved to a storage device later

converted to a digital image file with the help of a computer. The image may then be modified in a number of ways to enhance its value 

to the end user. The printed pictures are used as a convenient reference when making the building drawings or accompanying a roof 

report. 

Roof Moisture Surveying

Understanding Infrared Roof Imagery
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Areas of roof moisture contamination often manifest themselves as warmer (lighter colored) areas that may be nebulous in shape 

and sometimes mottled in appearance, although they are commonly found in linear or puddle-like shapes. The linear shapes many 

times follow low areas, drainage routes, roof edges and seams. Puddle-like round or oblong shapes often form around roof 

penetrations such as mechanical equipment, standpipes, vents and drains. 

The wet areas are lighter in color because the latent heat (from daylight sunshine) in the trapped water mass is greater than in the 

dry, functioning insulation or roof substrate.  After sunset when the roof structure cools down, wet areas of roof insulation and other 

materials continue to radiate heat, allowing our sensitive infrared cameras to detect the sources of heat and record them for later 

analysis.

Roof Moisture Surveying

Understanding Infrared Roof Imagery

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Wet Insulation = Higher Mass

Dry Insulation = Lower Mass

Roof Moisture Surveying

Understanding Infrared Roof Imagery
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Entrained Water in Vinyl-backed Fiberglass

Under-Roof Moisture Surveying
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Entrained Water in Vinyl-backed Fiberglass

Under-Roof Moisture Surveying

81.0°F

98.9°F

85

90

95
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Entrained Water in Vinyl-backed Fiberglass

Under-Roof Moisture Surveying
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On-Roof Moisture Surveying
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On-Roof Moisture Surveying
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On-Roof Moisture Surveying
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On-Roof Moisture Surveying
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On-Roof Moisture Surveying
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Elevated Roof Moisture Surveying
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Elevated Roof Moisture Surveying

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Probable wet area (~39,609 ft², 17.11%) Possible wet area (NONE)

Total area ~231.398 ft²

W/Cad OverlayPhotograph

Aerial Roof Moisture Surveying
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Probable wet area (~39,609 ft², 17.11%) Possible wet area (NONE)

Total area ~231.398 ft²

W/Cad OverlayThermograph

Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying

Center Right
CAD Drawing
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Aerial Roof Moisture Surveying
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Aerial Roof Moisture Surveying
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Aerial Thermal 
Mapping
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Wide Area Thermal Mapping of Cities, 

Universities, Prisons, Military Bases
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1000-image IR Mosaic of Forest Fires, Draped on a 3D Terrain Model
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Thermal Map of a Coal Fire (Centralia, PA)
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Thermal Map of a Landfill Fire
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IR Imagery of Leaking Storm Drains
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IR Image of a Storm Drain With Non-permitted Discharge
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IR Image of a Storm Drain With Non-permitted Discharge
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Nuclear Power Plant

Power Plant Cooling Tower Discharge
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Thermal Mapping of Photovoltaic Solar Fields
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Thermal Mapping of Photovoltaic Solar Fields
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Thermal Mapping of Photovoltaic Solar Fields
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Aerial Infrared Imagery of Industrial Complexes
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Aerial Infrared Imagery of Industrial Complexes
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Aerial Infrared Imagery of Industrial Complexes
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Aerial Infrared Imagery of Industrial Complexes
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Aerial Infrared Imagery of Bridge Decks
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Aerial Infrared Imagery of Bridge Decks
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Aerial Infrared Imagery of Bridge Decks
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Aerial Infrared Imagery of Bridge Decks
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Aerial Mapping
of Steam 

Distribution 
Systems
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Oblique IR Imaging Showing Steam Plant and Steam Leaks

Steam Plant

Steam 
Leak
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal 

Map of a 

City
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 30”
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 24”
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 18”

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 12”
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 6”
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Ground Resolution Element (GRE) = 3”
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Steam and Condensate Return Lines Heat the Ground Above The Line

Failed 

Insulation
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Steam and Condensate Return Lines Heat the Ground Above The Line
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Steam Line Leak

Steam and Condensate Return Lines Heat the Ground Above The Line
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Overhead Steam and Condensate Return Lines Heat the Piping and Leak
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Overhead Steam and Condensate Return Lines Heat the Piping and Leak
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Buried Chilled Water Lines Cool the Surface Above the Line
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Thermal mapping GIS layers
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Visible Map of NAX-JAX
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

Thermal Map of NAX-JAX
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Aerial Infrared Surveying of Steam, Hot Water & Chilled Water Systems

DRAWING Map of NAX-JAX
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Thermal 
Mapping at 

Data Centers
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Thermal Mapping of Data Centers
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DCs use around 3% of all electricity 
consumed…

Power Use at Data Centers
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Power Use at Data Centers

The US E.P.A. (August of 2007) estimated national energy 
consumption by computer servers and data centers would 
double from 2005 - 2010 (100 billion kwhs) but the 
recession makes those estimates a little high.

DCs are inherently inefficient with electricity…

Around 90% of their total energy usage is from failsafe, 
redundant systems and only 10% is actually used for server 
or network communications.
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The Use of Thermal Imaging Technology

Given: Raising the temperature in the DC reduces 
electricity use and therefore money. Why don’t facilities 
manager raise the temperatures?

*Top 7 Reasons Why Data Centers Don’t Raise Their Thermostats:
7 - Some HVAC Equipment Can’t Handle Higher Return Air Temperatures
6 - Colocation Data Centers Have To Be All Things To All People
5 - Fear, Uncertainty, Doubt (FUD)/Ignorance
4 - Intolerable Work Environment
3 - Cultural Norms and Inertia
2 - Concern Over Higher Failure Rates and Performance Issues
1 - Thermal Ride-Through Time

The reason is that pressure is not put on them to do it!

Power Use at Data Centers

*From a recent article by Ron Vokoun – JE Dunn Construction
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Typical Thermal Image of a Raised Floor DC in USA
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Typical Thermal Image of a Raised Floor DC in USA

Before After
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Three different types of Thermal Imaging Possible
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2D Thermal Mapping – The Construct
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2D Thermal Mapping – Floor Mapping
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2D Thermal Mapping – Ceiling Mapping
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2D Thermal Mapping – Ceiling & Floor Compared
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2D Thermal Mapping – Server Imaging
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2D Thermal Mapping – Server Imaging
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2D Thermal Mapping – Server Imaging Comparisons
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2D Thermal Mapping – Oblique “Down the Aisles”

“Down the Aisles” IR imaging has very limited use in diagnosis of 
problems, but is simple enough for any amateur to mess-up.
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2D Thermal Mapping – Oblique “Down the Aisles”
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2D Thermal Mapping – Oblique “Down the Aisles”
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3D Thermal Mapping – Wall Imaging
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3D Thermal Mapping – Wall Imaging
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3D Thermal Mapping – 360   Mapping
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3D Thermal Mapping – 360   Mapping
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3D Thermal Mapping – 3D Modeling
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3D Thermal Mapping – 3D Modeling
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3D Thermal Mapping – 3D Virtual Presentation
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3D Thermal Mapping – 3D Virtual Presentation
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Electrical 
Infrared
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The Use of Thermal Imaging Technology

Fuse knives, phases center and right as indicated.

55.5°F

129.8°F

60

80

100

120

AR01: 119.0

AR02: 98.2

Electrical Infrared
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Lightning arrestor, phase B, load side.

Electrical Infrared
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The Use of Thermal Imaging Technology

Transformer, load side stab arm bolted connectors, phase A.

Electrical Infrared
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Transformer, load side feed H2B bushing connection.

Electrical Infrared
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Transformer load side bushing (internal), phase X1.

Electrical Infrared
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Main switch, phase B, line side bus connector. Phases A & C also.

Electrical Infrared
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Main bus, bolted connection (rear) as shown.

Electrical Infrared
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Main bus insulator heating from induction.

Electrical Infrared
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The Use of Thermal Imaging Technology

Bus duct overheating at right angle connector.

Electrical Infrared
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Bus disconnect, switch and line side connections.

Electrical Infrared
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Bus disconnect, fuse and fuse knife, phase B, load side.

Electrical Infrared
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The Use of Thermal Imaging Technology

Breaker lug, phase A, line side.

Electrical Infrared
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Main switch fuse knife connection and fuse, phase C, load side.

Electrical Infrared
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Breaker lug, phase B, line side.

Electrical Infrared
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Main disconnect, switch and knives, phases A & C, line sides.

Electrical Infrared
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Main disconnect switch, fuse, and  knife connection, phase A.

Electrical Infrared
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Contactor lugs and wires, phases A & C.

Electrical Infrared
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Main panel incoming feed, phase B, line side

Electrical Infrared
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Breaker, lug and wire, phase B, line side.

Electrical Infrared
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Contactor connector, phase A, load side. Note: not the lug.

Electrical Infrared
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MCC cubicle, breaker lug, phase A, load side.

Electrical Infrared
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Combination starter panel main fuse, knife, phase A, line side.

Electrical Infrared
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Breaker 21, breaker heating internally.

Electrical Infrared
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Center breaker, lug connections, phases A & B, line sides.

Electrical Infrared

http://www.anchorelite.com/GSA/index.html
http://www.anchorelite.com/GSA/index.html


The Use of Thermal Imaging Technology

Disconnect fuse, fuse clip and switch knife, phase A.

Electrical Infrared
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Panel neutral bar at circuit #16 connection.

Electrical Infrared
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Breaker, circuit 22/24, internally heating due to 80%+ load.

Electrical Infrared
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Panel main incoming feed lug and wire, phase right, line side.

Electrical Infrared
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Control panel fuse block for humidifier, Phase C fuse damaged.

Electrical Infrared
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Breaker for circuit 4150 physically damaged with exposed parts.

Electrical Infrared
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Panel main incoming lug and wire, phase left, line side.

Electrical Infrared
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Panel fuse block for 6J, fuse clip, phase A, line side.

Electrical Infrared
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Control panel main fuses, lug & fuse on phase B / fuse on phase A.

Electrical Infrared
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Panel breaker #5, line side connection to main bus, phase A.

Electrical Infrared
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Control panel mercury switch #8, switch and lug, phase C.

Electrical Infrared
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Battery charger at battery #22, connector heating as indicated.

Electrical Infrared
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Control panel, main fuses, circuit F4, lug connections, load side.

Electrical Infrared
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Disconnect, main incoming lug and fuse clip, phase right.

Electrical Infrared
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Control panel connectors, wire, and wire nut as indicated.

Electrical Infrared
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Control panel, circuit 14, sta-con connector, load side.

Electrical Infrared
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Control panel, circuit labeled #22, fuse holder as indicated.

Electrical Infrared
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Steam Systems 
and Infrared
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Temp. 
Reading 
Sensor

Spot 
Radiometer

Or Infrared 
Camera
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Cost of $team

The opportunity is 
improved efficiency
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Cost of Blowing Steam Traps
Flow of High Quality Steam Vapor, Sharp Edge Orifice

$$$$ 
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The Steam Trap Handbook

Cost of Blowing Steam Traps
Flow of High Quality Steam Vapor, Sharp Edge Orifice

Flexitallic Gasket Co. Inc.
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Heat Resistant Paint
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Missing Boiler Header Trap
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Missing Boiler Header Trap
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170.6°F
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72.7°F

148.1°F

80

100

120

140

Boiler header trap – failed.

Boiler Room/Main Steam Header
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72.7°F

148.1°F

80

100

120

140

Boiler header trap – failed.

Boiler Room/Main Steam Header
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85.8°F

149.7°F

100

120

140

Main line is uninsulated.

Boiler Room/Main Distribution
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Uninsulated lines and 

missing drip leg
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Undersized well 

on drip leg
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Undersized well on drip 

leg, trap failed and 

missing condensate pipe.
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Pressure Drop Experiment
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Venturi Orifice Trap
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• Improved Thermal Efficiency

• Reduced Steam Consumption

• Virtually No Maintenance

• Response to load fluctuations: instantaneous.

• Discharge is fully controlled at all condensate loads.

• Requires expert engineering and precise sizing.

Venturi Orifice Trap
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Thank you for your 
kind attention!
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Questions ???
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Stockton Infrared Thermographic Services, Inc.
8472 Adams Farm Road

Randleman, NC 27317-7331
(800) 248-7226 

www.StocktonInfrared.com

Surgical Aerial IR Applications...
www.AITscan.com

Wide-area Thermal Mapping…
www.ThermalMapIR.com

Building Infrared Services…
www.buildscanirservices.com/

Government Infrared Services…
www.stocktoninfrared.com/governmentfacilities

White Papers on Infrared Thermography…
www.stocktoninfrared.com/published-papers/
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Legal Notice:

All materials contained herein are trademarked and 
copyrighted (1988-2015). All data, images or any other 
documentation is the exclusive property of Stockton 
Infrared Thermographic Services, Inc. (SITS). The 
name “Stockton Infrared Thermographic Services, Inc. 
,” “SITS,” and other trade names, trademarks, service 
marks, logos and other commercial symbols 
(collectively the “Marks”) are hereby protected. All 
content, images, systems, formats, designs, methods, 
specifications, standards, procedures, software or other 
technology, whether patented, licensed, or designated 
by SITS, are and shall be the sole property of 
SITS. User shall have no right to use any of the Marks 
without the express written consent of SITS.
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