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similar bearings, which makes it easy to compare the 
good performers to the bad performers.  This works 
very well when bearings are used in pairs, like pillow 
block bearings on a shaft.  Once, while performing a 
demonstration, I was walking by the bearing shown 
in Figure 2 and decided to check it out.  I showed the 
customer the image and he said, “That’s not good, is 
it?” Of course, I replied that it didn’t look too good to 

me.  He then asked me if I could perform a full 
inspection the next day.

Boilers

Another excellent opportunity is to use infrared 
thermography to check the insulating proper-
ties of boilers.    Inefficiencies in boilers can be a 
costly undetected utility expense because insula-
tion or refractory breakdown can go unnoticed 
for quite some time.  Checking the shell and the 
doors for thermal anomalies can be very quick 
and easy.  While failure is eminent, many of 

these detectable problems can be identified and sched-
uled for correction before a loss occurs.  The example 
shown in Figure 3 was discovered in the later stages of 
failure, and to anyone paying attention, a visual inspec-
tion would have been sufficient.  But with IR, it is now 
a documented problem with two graphic images. 

ost of us would agree that infrared inspection of electrical distribution and other critical electrical equip-
ment is money well spent.  But it’s important to remember that infrared thermography is a very diverse 
technology with many uses other than electrical inspections.  On your next electrical infrared inspection, 
why don’t you spend a little extra time and take a look at your critical mechanical systems such as: motors, 

bearings, boilers, steam traps and tanks.  Problems are nothing more than failures that surprise us.  So, what we are 
looking for are the golden opportunities to prevent surprises, to actually prevent problems from occurring.

Trending  Electric Motors

The best option for critical motors would be to 
trend them over time (Figure 1).  Sure a quick 
look when comparing similarly operating mo-
tors will give you some instantaneous informa-
tion, but trending critical motors will provide 
more valuable information as to their reliability.  
Whether you gather this information quarterly, 
semiannually or annually, you will get the big pic-
ture once you have established a baseline.  The 
“quick look” method without documentation, 
will be less effective.  In fact, chances are you will 
not be able to recall that motor “A” was 172°F and now 
this year the motor is 194°F (given the same load & am-
bient conditions). Once a motor starts to fail, it’s only a 
matter of time versus temperature until failure.  If you 
see a trend like the one in Figure 1, you may want to 
plan to change this motor before it fails in the middle 
of the night during a production run. 

Bearings

Trending critical bearings is also a useful way to catch 
issues before the bearings fail.  In my experience, the 
quick look method often does provide very useful 
information.  In many instances, a facility has many 
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A Golden Opportunity 
Finding Other Applications for Thermography 

by Jeffrey L. Gadd
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Figure 2 - Visual and Infrared images of a bearing taken 
using the “quick look” method while walking past it.
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Figure 1- Trend of motor monitored monthly
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magine that after months of hard work you 
and your change team are ready to begin 
deployment of a revised maintenance work 
process that has been designed to vastly im-
prove your plant’s reliability.  In fact the work 
that the team has accomplished is expected 
to propel your site onto the list of the most 
reliable plants in your industry.

The process that the team has followed to 
get to this point was text book.  You built 
a team which included experts from all 
functional areas within the plant and the 
team conducted extensive interviews and 
determined the current or “as is” state.  
They then spent a considerable amount of 
time redesigning the work tasks to focus on 
reliability based repairs and sound planning 
and scheduling practices.  The team even 
convinced management to give them enough 
time to do it right and they did do it right.

Initially there was great excitement and 
commitment by the organization to follow 
the process and the results were excellent; 
even better than expected.  However in the 
last several months you have noticed that 
the process has started to fall apart.  Work 
processes that people had been following 
religiously were not being completed and, in 
some cases, simply ignored.  In some areas 
of the plant it even appeared that there were 
more of the former processes being practiced 
than what you and your team had deployed 
only a few short months ago.  The metrics 
which once looked so good have taken a 
turn for the worse and management is very 
unhappy with the state of the effort.  

Something is causing the change initiative to 
fail, but as hard as you try, you can’t seem to 
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Steam Traps

Steam traps failing in the open position 
is not just a problem, but a huge utility 
expense.  Many companies take for granted 
that their steam traps are working properly, 
which is often an incorrect assumption.  
Without a PdM program, steam traps can 
seriously bleed a company’s profits (see Fig-
ure 4).  For example, if your facility has 100 
steam traps (3/16” orifice) and 10% of them 
are stuck open, then $70,200 is literally go-
ing down the drain in one year.  If there is no 
PdM program in place for your steam traps, 

the failure rate will most likely be higher 
than 10%, which can equate to astronomical 
numbers.  Infrared inspection in conjunction 
with ultrasound can provide a big savings to 
the bottom line.  

Tank Inspection

Using IR for tank inspection can provide 
valuable information regarding levels of 
various liquids and the level of any sludge in 
the bottom.  Air, liquids, and solids all have a 
different thermal capacitance, which enables 
us to distinguish one from the other.  Most 

Figure 3 - Visual and Infrared image of boiler with a problem brewing. 

Cost of Various Sized Steam Leaks at 100 PSI
(Assuming steam costs $5.00/1000 lbs

Size of Orifice Lbs. of Steam 
Wasted per month

Total Cost per 
Month, $

Total Cost per 
Year, $

1/2” 835,000 4,175 50,100

7/16” 837,000 3,185 38,220

3/8” 470,000 2,350 28,200

5/16” 325,000 1,625 19,500

1/4” 210,000 1,050 12,600

3/16” 117,000 585 7,020

Figure 4 - Costs of Steam Leaks1
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tanks have a level sensor or a sight glass to 
determine levels, but sensors sometimes 
fail and sight glasses can become blocked, 
giving false readings.  The images seen in 
Figure 5 were taken around noon and tank 
level is clearly visible.  The liquid in the 
tank is cooler and, having much more mass, 
changes only a tiny bit over a 24-hour period. 
Adversely, the air in the top of the tank 
changes much more over the day and night, 
and here it is warmer than the liquid because 
the Sun has heated it.  This inspection could 
be completed at night as well, which would 

eliminate any effects of solar loading.  An 
inspection at night would show the inverse 
as the air in the top would appear cooler and 
the liquid warmer.

Conclusions

During your next electrical inspection, try 
adding a few of the aforementioned me-
chanical applications to the inspection list. 
ROI for adding equipment-especially critical 
machinery is almost guaranteed. Processes 
(especially heat processes) can be a great 

place to find a new opportunity whether you 
are looking at soda crackers on a conveyor 
or parts coming out of a plastic injection-
molding machine.  With infrared, the sky is 
the limit, and you are only limited by your 
imagination. We have this powerful technol-
ogy so use it, or you might just miss a Golden 
Opportunity.

1. Source: Armstrong Steam and Condensate Group 
- http://www.energysolutionscenter.org/boilerburn-
er/Eff_Improve/Images/Steam_Leak_Cost_Table.
jpg -- The steam loss values assume clean, dry 
steam flowing through a sharp-edged orifice to 
atmospheric pressure with no condensate present.  
Condensate would normally reduce these losses 
due to the flashing effect when a pressure drop is 
experienced.

Jeffrey L. Gadd is owner of Vision Infrared 
Services (www.visioninfrared.com) in Cleve-
land, OH.  He is a Level II Infrared Thermog-
rapher and has an AAS in Industrial Electricity 
along with 10 years experience as an electri-
cian and maintenance technician. Contact Jeff 
with questions at 440-554-3620 or e-mail to: 
jeff@visioninfrared.com
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Small Switch.
Big-Time Protection.
For 24/7 protection of Pumps, Fans, Cooling Towers, HVAC Systems,
Motors, and other critical machinery

■ Mounts and connects like a vibration sensor
■ Reliable, solid-state relays
■ Exclusive MAVT ™ sets protection level automatically
■ Internal microprocessor controlled
■ Lower cost than electronic switches
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Toll Free in USA 800-959-4464 • 24-hour SensorLineSM 716-684-0003
E-mail imi@pcb.com • Web site www.imi-sensors.com 

Figure 5 - Visual and IR images of from tank inspection.  Liquid levels are 
easily identified with IR thermography.
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