


INFRARED CAMERAS (also called thermal imagers) are highly 
valued, efficiency-boosting, cost-saving tools. Used in many applica-
tions—industrial, commercial, residential and beyond—infrared cameras 
offer huge benefits to:
• Monitor equipment condition over time to determine when to take it 

offline for maintenance.
• Detect temperature changes that could indicate a potential problem.
• Assist with troubleshooting when trouble arises.

Thermal imaging is almost like making the invisible become visible, 
and with it you can identify potential problem areas faster and easier 
than many other inspection tools. 

On top of that, because they are non-contact tools, the use of infrared 
cameras helps keep people safer— no small matter when conditions are 
potentially hazardous due to:
• Rotating machinery.
• Very hot equipment.
• Difficult to reach components.
• Dangerous to touch surfaces.
• High voltage.

An added bonus is that no-touch thermal inspections provide inspec-
tion information without interrupting equipment or disrupting workflow.  
The user of an infrared camera, from technician to scientist, can capture 
an image and later interpret that image in an unhurried, less-hectic envi-
ronment.

Why higher resolution?
High resolution infrared cameras allow the user to take great images from 
a distance and get incredible detail without having to get too close. On 
the other hand the user can also get up close for those applications that 
require extreme detail such as research and development.

Where can these high resolution images provide those additional great 
benefits to users? On the pages that follow, there are four categories to  
consider.



•  Monitoring and measuring bear-
ing temperatures and condition 
in large motors or other rotating 
equipment

•  Identifying leaks and determin-
ing fluid levels in sealed vessels 
and tanks

•  Monitoring insulation perfor-
mance in process pipes or other 
insulated processes

•  Finding faulty connections in 
high power electrical circuits 
and equipment

• Locating overloaded circuit 
breakers in a power panels

• Identifying fuses that are at or near their current 
rating capacity or that are improperly installed

• Identifying problems in electrical switch gear
• Trending process temperatures
• Monitoring overall performance of specialized 

production equipment and systems
All without putting yourself at risk by getting too 

close to unsafe conditions and still get the spectacu-
lar images you need.

Download the complete application note at  
fluke.com/Ti-pdm
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How using high resolution infrared cameras for predictive maintenance can save time and money 
Predictive maintenance involves measuring key indicators on critical 
equipment at regular intervals, documenting those measurements, 
trending those results over time, and looking for changes—partic-
ularly those that cross a threshold known to damage equipment. 
This approach is designed to help predict a failure before it occurs 
so that it can be headed off with scheduled maintenance. Preven-
tive maintenance doesn’t use trending and threshold alarms to 
the same degree, but does involve regular, planned equipment 
inspection and maintenance and, in some cases, planned 
equipment replacement.

Top FIVE
Areas where PdM can have a significant positive impact where practiced.1.  Utilitites

2. Chemical processing
3. Nuclear power plants
4. Data centers
5. Financial operations
6. Discrete manufacturing

In the past, industrial facility maintenance programs based their level of preventive main-tenance based on the degree of risk and consequences. Basi-cally that meant “How likely was a failure, and how much damage would it cause?” If the answer to either was “little”, many facilities opted for a more casual and reactive approach to maintenance. 
Part of the reason for taking this approach was because predictive maintenance required significant expertise and com-plex equipment and software. However, two things have changed since then. One, manu-facturing now runs so lean that the impact of downtime is high enough—even on average—to incentivize at least preventive maintenance practices. Two, inspection technology has improved significantly, low-ering the cost and the skill set required for meaningful predictive maintenance (PdM) programs.

Many companies are finding that predictive maintenance is more cost effective and efficient than preventive maintenance 

because they don’t have  crews performing unneces-sary preventive maintenance on machines that don’t have a problem. PdM is still a relatively new practice, but it has already produced results. According to the U.S. Federal Energy Man-agement Program, unplanned downtime due to equipment failure costs manufacturers up to  3 % of their revenue. Predictive maintenance can achieve an 8 - 12 % savings over typical reactive maintenance methods. A predictive maintenance pro-gram employs several different inspection techniques, rang-ing from thermal imaging to vibration testing, ultrasound, condition-based monitoring, basic electrical testing, and more. This article specifically addresses PdM applications for infrared cameras (also called thermal imagers). 

Predictive maintenance
Predictive maintenance (PdM) involves measuring 
key indicators on critical equipment at regular inter-
vals, documenting those measurements, trending 
those results over time, and looking for changes—
particularly those that cross a threshold known to 
damage equipment. This approach is designed to 
help predict a failure before it occurs.

High resolution infrared cameras enhance results 
in many industry sectors, including:
• Utilities (electrical, gas, water)
• Chemical and petrochemical processing
• Nuclear power
• Data centers
• Discrete manufacturing

Capturing images. Higher quality images deliver 
important details that you might miss with a lesser 
camera. The high resolution can make the difference 
between catching a potential problem early, and 
finding it when it’s already caused damage or out-
ages. 

For predictive maintenance inspection applications 
in critical and/or potentially hazardous situations, 
you need as much diagnostic information as you 
can get to identify subtle changes. That means you 
need a high resolution infrared camera designed to 
provide a high level of detail as quickly and easily 
as possible. Ideal features include premium resolu-
tion ability, large articulating display, versatile focus 
options and of course the most data and analysis 
options possible.

High resolution cameras in action
Applications such petroleum, chemical, electrical, 
nuclear power, cement and steel manufacturing that 
involve extreme temperatures and potentially haz-
ardous conditions can all benefit from the level of 
detail provided by high resolution infrared images. 
Some specific examples include:
•  Monitor and better predict when repairs are 

needed by inspection of refractory structures from 
a distance

www.fluke.com/Ti-pdm


Utility inspection
Public and private utilities in the developed world 
face a number of challenges. The components of 
the power grid are getting older and need regular 
predictive maintenance (PdM) to keep them running 
efficiently and to avoid costly and dangerous failures.

High resolution infrared cameras meet most of 
these challenging maintenance objectives. The top 
applications in utilities include:
• Transmission line inspections
• Substation or switchyard inspection
• Vault inspection and troubleshooting
• Solar panel inspection
• Coal handling and storage
• Steam heat coils and boilers, and furnace exteriors
• Electrical generator and turbine inspection

Infrared cameras allow you to capture two-di-
mensional representations of the apparent surface 
temperatures of electrical components and other 
objects without touching those surfaces and with-
out interfering with target systems. The images and 
measurements from that testing can help you identify 
problems before they do a lot of damage.

The newest high resolution infrared cameras 
from Fluke, such as the Fluke TiX1000, TiX660 and 
TiX640, allow you to work from a safe distance and 
inspect areas that you could not get close enough 
to inspect any other way. They go wherever you 
go—from inspecting transmission lines from a heli-
copter or truck, to scanning live substations on foot, 
or climbing down into a cramped transformer vault. 
They deliver ultra-high resolution and temperature 
accuracy from far away or close-up and several user-
friendly features.

Download the complete application note at  
fluke.com/TI-utilities
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Today’s public and private utilities in the developed world face a number 
of challenges. The components of the power grid are getting older and 
need regular predictive maintenance (PdM) to keep them running efficiently 

and to avoid costly and dangerous failures. Utilities are running with leaner 

crews so staff technicians are stretched to their breaking points. A steady 

stream of widespread weather-related outages, take their toll on the aging 

power network and are challenging utility crews to keep up with repairs.  

As a result, the need for PdM is growing and the resources to perform it are decreasing. Still, it is necessary to conduct regular inspections of all aspects of the power network quickly and accu-rately so that potential problems can be addressed before they become actual problems. At the same time, utilities need to meet increasingly rigorous safety stan-dards for inspecting all phases of the power system. The tools they use for those jobs need to support the safety standards and be intui-tive and versatile to keep training costs down and maximize the value of each tool added to their toolbox.

One tool for many utility applications One tool that can help utili-ties meet all those objectives is a handheld infrared camera (also called a thermal imager). Infrared cameras allow you to capture two-dimensional repre-sentations of the apparent surface temperatures of electrical compo-nents and other objects without touching those surfaces and without interfering with target systems. The images and mea-surements from that testing can help you identify problems before they do a lot of damage. 

However, not all thermal imagers are created equal. The new Fluke TiX1000, TiX660 and TiX640 infrared cameras—part of the Fluke Expert Series line—are ideal for utility applica-tions because they allow you to work from a safe distance to inspect areas that you could not get close enough to inspect any other way. They go wherever you go—from inspecting trans-mission lines from a helicopter or truck, to scanning  live substa-tions on foot, or climbing down into a cramped transformer vault. They deliver ultra-high resolu-tion and temperature accuracy from far a way or close-up, along with quick response, and several user-friendly features. 

High resolution infrared inspection power transmission and distribution applications  

Top THREE
Utility inspection applicationsFor expert series infrared cameras1.  Transmission line inspections2.  Substation or switchyard inspection3.  Vault inspection and troubleshooting

www.fluke.com/TI-utilities
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Unscheduled downtime can cost millions. Professionals who 
work in the oil and gas industry know it is critical to maintain 
stable, continuous operations without sacrificing safety. They 
also know that regular maintenance, quick diagnosis of potential 
problems, and clear documentation are key to keeping produc-
tion going smoothly and meeting regulatory requirements.  

A multipurpose monitoring and troubleshooting tool for oil and gas applications Infrared cameras offer the ver-satility, accuracy, and usability to address a wide variety of inspection and troubleshooting activities in the oil and gas industry. Whether used onshore or offshore, upstream or down-stream, infrared cameras allow you to capture two-dimensional representations of the apparent surface temperatures of a wide variety of equipment and pro-cesses. You can collect heat signatures for process equipment, as well as for leaks in pipes and tanks, without touching those surfaces and without interfering with the process. The images and measurements from that inspec-tion can help you quickly identify problems at an early stage. However, not all thermal imagers are created equal. The new Fluke TiX1000, TiX660 and TiX640 infrared cameras—part of the Fluke Expert Series line—are ideal for oil and gas applications 

because they allow you to col-lect significant information from a safe distance. That means you can often use these cameras to inspect equipment or trouble spots without interrupting pro-duction and without getting a hot work permit.
The standard 32x zoom and optional telephoto lenses on these Fluke Expert Series infrared cameras are powerful enough to produce high resolu-tion images of targets over 100 feet away with a crisp level of detail so you can quickly pin-point temperature anomalies. 

High resolution  infrared inspection for  oil and gas applications 

Top TEN
Oil and gas inspection applications  for Expert Series infrared cameras1.  Remote sites/compressor stations2.    Towers, stacks that are burning,  and air scrubbers

3.  Steam traps, leaks, cat cracker degradation4.  Horizontal flares on offshore rigs5.  Top drives
6.  Tank level
7.  Electrical systems
8.  Equipment monitoring9.  Motors and drives
10.  Bearings

Oil and gas
Oil and gas inspections are often challenging and 
users can really benefit from high resolution infrared. 
Some examples are:
• Remote sites/compressor stations
• Towers, stacks, and air scrubbers
• Steam traps, leaks, cat cracker degradation
• Horizontal flares on offshore rigs
• Top drives
• Tank level
• Electrical systems
• Equipment monitoring
• Motors and drives
• Bearings

In addition to long distance exterior inspections, 
you can use high resolution infrared cameras to trou-
bleshoot the standard equipment in a refinery from 
a safe distance so you may not have to secure a hot 
work permit or get closer to high voltage. 

Unscheduled downtime can cost millions and 
professionals who work in the oil and gas industry 
know it is critical to maintain stable, continuous 
operations without sacrificing safety. They also 
know that regular maintenance, quick diagnosis of 
potential problems, and clear documentation are key 
to keeping production going smoothly and meeting 
regulatory requirements.

High resolution infrared cameras offer the versatil-
ity, accuracy, and usability to address a wide variety 
of inspection and troubleshooting activities. Whether 
used onshore or offshore, upstream or downstream, 
infrared cameras allow you to capture an infrared 
image of surface temperatures of a wide variety of 
equipment and processes. You can collect heat sig-
natures for process equipment, as well as for leaks 
in pipes and tanks, without touching surfaces and 
without interfering with the process. The images 
and measurements from that inspection help you 
identify potential problems at an early stage.

Download the complete application note at  
fluke.com/TI-OandG 

www.fluke.com/TI-OandG
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High resolution infrared cameras provide enhanced thermal detail for R&D applications
Whether you’re designing or testing printed circuit board  
prototypes, developing new products or new product materials, or 
analyzing laminar flow patterns on an aerodynamic design, thermal 
imaging plays a key role. Analyzing characteristics such as tempera-
ture, heat dissipation, latent heat, and other heat-related material 
properties can reveal countless potential problems at an early 
stage in the development process to help ensure quality and 
avoid failures downstream. The technology has the potential 
to provide valuable insight into a wide range of applications 
from materials analysis to component design to controlled chemical reactions. 

Top SIX
R&D application areas for these Expert Series thermal imagers1.  Electronics research and development2. Materials engineering

3. Chemistry and biological sciences4. Product design and validation5. Geothermal, geological and earth sciences6. Aerodynamics and aeronautics

Infrared cameras (also called thermal imagers) are ideal tools for both scientific research, and early and late stage development troubleshooting and analysis, because they collect thermal data without physically con-tacting the target and without interfering with the process. Understanding what is really occurring in any situation often depends on the proper under-standing and control of variables that may affect the material or device under test. Using a non-contact infrared camera to document and measure the performance or changes in thermodynamic properties of the object under test often elimi-nates variations that might be introduced by a contact tem-perature device such as an RTD or other contact temperature probe. 
Furthermore, far more simul-taneous data points can be collected with an infrared camera than physical sensors could ever possibly collect. 

These simultaneous data points combine to form a detailed, false-color picture of the heat patterns at any point in time. This is invaluable to engineers and scientists, who understand the fundamentals of thermody-namics and heat flow, and have specific knowledge of the mate-rial or design under test.
Get the detail and accuracy you need. 
R&D infrared inspection and analysis covers a wide range of applications, from identifying thermal anomalies in circuit board components, to tracking phase changes in injection mold manufacturing, to analyzing non-destructive testing of multi-layer composites or carbon fiber components. While the specif-ics of those applications vary tremendously, all benefit from 

Research and Development
High resolution infrared cameras are ideal tools for 
scientific research, including early- and late-stage 
development troubleshooting and analysis. A key 
reason: They collect highly detailed thermal data 
without physically contacting the target and without 
interfering with the process.

Top R&D application areas for high resolution 
thermal imagers include:
• Electronics research and development
• Materials engineering
• Chemistry and biological sciences
• Product design and validation
• Geothermal, geological and earth sciences
• Aerodynamics and aeronautics

While the specifics of those applications vary  
tremendously, all benefit from infrared cameras with 
high resolution. These new cameras also have a 
high degree of accuracy, excellent spatial and mea-
surement resolution, high thermal sensitivity, and 
responsive performance.

The Fluke TiX1000, TiX660, and TiX640 infra-
red cameras, part of the Expert Series, provide all 
of those capabilities with a set of features that are 
indispensable for many types of R&D applications. 
High resolution (from 307,000 to 786,000 actual 
pixels of data with up to 3.1 million effective pix-
els on the TiX1000 in SmartView® software with 
SuperResolution mode) coupled with optional macro 
lenses can provide up-close imaging capabilities 
that produce highly detailed and informative images, 
with radiometric temperature measurements for each 
pixel. Individual images can provide a wealth of data 
on their own. 

Capture multiple images, or streaming video with 
radiometric data, and the mountain of data increases 
exponentially. All who take on the task of research 
and development will appreciate useable, accurate, 
and analyzable data. With the Fluke Expert Series, 
users can easily access this data from the included 
SmartView® software and then often export it and 
apply their own analysis and algorithms.

Download the complete application note at  
fluke.com/TI-RandD

www.fluke.com/TI-RandD


Not all thermal imagers are 
created equal. The new Fluke 
TiX1000, TiX660 and TiX640 
infrared cameras, part of the Fluke 
Expert Series line, are ideal for 
challenging applications because 
they allow you to work from a 
safe distance to inspect areas that 
you could not get close enough 
to inspect any other way. They 
deliver ultra-high resolution and 
temperature accuracy from far 
away and close-up. 

Gain inspection accuracy,  
versatility, and speed with the 
New Fluke Expert Series Infrared 
Cameras.
• More diagnostic information. 

The more detail you can see 
in an infrared image, the more 
information you have to work 
with. These Fluke Expert Series 
infrared cameras give you both 
detail and information

Fluke Expert Series

• Super high resolution images. 
Get enhanced image quality 
and temperature measurement 
accuracy with up to four times 
the standard mode resolution 
and pixels (up to 3.1 million 
pixels on the TiX1000 and up 
to 1.2 million pixels with the 
TiX660) with SuperResolution 
mode for crisp images that 
deliver maximum detail

• Large 5.6 inch rotatable LCD 
display lets you more easily 
inspect over, under, and around 
difficult-to-navigate equipment

• A tiltable LCoS color view-
finder display for outdoor use 
 —even in bright sunlight—pro-
vides excellent contrast, color 
reproduction and better high 
resolution images with 800 x 
600 pixel resolution visibility

• Advanced focus systems offer 
a choice of LaserSharp® Auto 
Focus, Auto Focus, manual 
focus, and EverSharp multifocal 
recording features, for quick, 
accurate, in-focus image capture 

• Maximum lens flexibility with 
field replaceable optional lenses 
(2x and 4x telephoto lenses 
and two wide-angle lenses) 
gives you the ability to capture 
high-resolution images close up 
or from a distance

• 12 palette selections to get 
the best results—no need to 
default to grayscale any longer

• Video capture with voice and 
text annotations makes it easier 
to document trouble points

• Fluke ConnectTM wireless 
compatibility allows inspec-
tors to send images and mea-
surements to smartphones and 
iPads with the Fluke ConnectTM 
mobile app for quick team col-
laboration

• Handheld versatility gives you 
the choice of carrying the cam-
era or mounting it on a tripod

The ability to get sharp, accurate 
images quickly from more than 
100 feet away makes the Fluke 
Expert Series infrared cameras 
well suited to the challenges of all 
kinds applications.

The SuperResolution mode gives 
you up to four times the standard 
mode resolution for crisp images 
that deliver maximum detail when 
viewed in SmartView® software.
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See what you’re missing
The common requirements for all of these  
applications are clear image resolution, tempera-
ture accuracy, speed, and the flexibility to get 
high resolution images in areas that may be hard 
to reach. 

Those are the very capabilities that set these 
Fluke Expert Series TiX infrared cameras apart. 
To find out more about how these versatile, high 
resolution, high accuracy cameras can help keep 
the power up and running smoothly, consult  
your Fluke sales representative or visit  
www.fluke.com/ExpertSeries for more  
information.

Multiply your resources with  
Fluke Connect TM wireless capabilities
Download the Fluke Connect mobile app to trans-
mit images and measurements from Fluke Expert 
Series infrared cameras immediately to other team 
members’ or customers’ smart phones. Now sharing 
results is easier with ShareLiveTM video call —see the 
same images and measurements remotely that you’re 
seeing on site. That can help you get questions 
answered or get work order approvals on the spot 
and expedite repairs without leaving the field.

Fluke Connect™ is not available in all countries.
*Within providers wireless service area.




