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What is Infrared Thermography?

Thermography and Infrared Light

Infrared Light

Infrared light or thermography is the use of an infrared imaging and measurement camera to "see" and

"measure" thermal energy emitted from an object.

Thermal, or infrared energy, is light that is not visible because its wavelength is too long to be detected

by the human eye; it's the part of the electromagnetic spectrum that we perceive as heat.

Unlike visible light, in the infrared world, everything with a temperature above absolute zero emits heat.

Even very cold objects, like ice cubes, emit infrared.



Infrared Imaging

The higher the object's temperature, the greater the IR radiation emitted. Infrared allows us to see what

our eyes cannot. Infrared thermography cameras produce images of invisible infrared or "heat" radiation and

provide precise non-contact temperature measurement capabilities.

Nearly everything gets hot before it fails, making infrared cameras extremely cost-effective, valuable

diagnostic tools in many diverse applications. And as industry strives to improve manufacturing efficiencies,

manage energy, improve product quality, and enhance worker safety, new applications for infrared cameras

continually emerge.



How Does an IR Camera Work?

Infrared Energy Detection



Want to know how an IR camera works? An infrared camera is a non-contact device that detects

infrared energy (heat) and converts it into an electronic signal, which is then processed to produce a thermal

image on a video monitor and perform temperature calculations.



Many of you will have seen or operated an Infrared thermometer, you point at the object &amp; see a laser

light indicating the point at which the temperature is being measured.

Now imagine having 19,200 ( aligned 120 x 160) infrared thermometers pointing at the object, attach

these to a computer to provide a thermal picture, this in essence is what an Infrared Thermal Camera does.

A Thermal Imaging Camera allows us to "see" the infrared energy emitted by any object through the

camera lens &amp; via some clever electronics within the cameras software which manipulates the many thousands

of points which register as individual temperature measurements on the sensors to form a "temperature picture"

or "Thermogram" which we can see via the cameras viewing screen.

It is in understanding the objects construction &amp; materials, then combining this knowledge to interpret

the images that a Thermographer can provide valuable information which allows engineers or builders to

resolve problems.

Heat sensed by an infrared camera can be very precisely quantified, or measured, allowing you to not

only monitor thermal performance, but also identify and evaluate the relative severity of heat-related problems.



The Thermographer provides this picture image information in a time &amp; cost effective manner, without

disruption, by using this Non-Destructive Testing method.

Using the science of Physics in practical situations to "see" anomalies

normally invisible to the naked eye!

If there is a temperature difference a Thermographic Survey should find the anomaly!



Infrared cameras work to show a thermal world not visible to the unaided eye!



Why Measure Temperature?

Infrared and Temperature Measurement

Finding a problem with an infrared camera is sometimes not enough. In fact, an infrared camera image

alone without accurate temperature measurements says very little about the condition of an electrical

connection or worn mechanical part.

Many electrical targets are operating properly at temperatures that are significantly above ambient. An

infrared image without temperature measurement can be misleading because it may visually suggest a problem

that does not exist.



Predictive Maintenance and Temperature Measurement

Infrared cameras that incorporate temperature measurement allow predictive maintenance

professionals to make well informed judgments about the operating condition of electrical and mechanical

targets.



Temperature measurements can be compared with historical operating temperatures, or with infrared

readings of similar equipment at the same time, to determine if a significant temperature rise will compromise

component reliability or plant safety.



Digital Image Storage and Infrared Cameras

Digital image storage, available on most FLIR infrared cameras, produces calibrated thermal images

that can contain from 19,200 to over 78,000 independent temperature measurements that can be measured at

any time.



Why Use Infrared?

A picture says a thousand words; infrared thermography is the only diagnostic technology that

lets you instantly visualize and verify thermal performance. FLIR's infrared cameras show you thermal

problems, quantify them with precise non-contact temperature measurement, and document them

automatically in seconds with professional IR reports.



Infrared for Predictive Maintenance

Nearly everything that uses or transmits power gets hot before it fails. Cost effective power

management is critical to maintaining the reliability of your electrical and mechanical systems. And today, no

one would argue that infrared thermography is one of the most effective proven predictive maintenance (PM)

technology available to quickly, accurately and safely locate problems prior to failure.

Finding and fixing a poor electrical connection before a component fails can save you the much greater

costs associated with manufacturing downtime, production losses, power outages, fires and catastrophic

failures.

But using infrared images to find a problem is sometimes not enough. In fact, an infrared camera image

without an accurate measurement says very little about the condition of an electrical connection or worn

mechanical part.

An IR survey without a simple, fast way to report and analyze inspection results provides no ability to

make timely repair decision or locate and separate those 'hot spots' that can cause problems from those

associated with equipment operating normally.

Thermal Imaging is a great tool for a technician, but it is only a tool - and it is rarely just a matter of

simply turning up and pointing the camera in right direction.

We may need to wait until the right conditions prevail to get the best possible result which will establish

where the problem actually is. This also means we may need to bring the property (or problem area) up to the

right thermal conditions, with an increase in temperature &amp; while we have cold dry conditions outside.

Rain and sunshine is our enemy, so timing is key when trying to get the best image for an external

Thermal Survey!

Rain cools everything to the same temperature while sunshine or solar gain increases the temperature

so the image we get is poor. With the right conditions the image can produce results that will astound you!

So many uses; Powerful &amp; Accurate !

Advantages of Non-Contact Thermography

1. Safety – Safe inspection of operating plant such as electrical systems

2. Remote – target can be inaccessible to contact instruments or in motion

3. Non-Intrusive – some materials can be damaged by contact or could change temperature with contact

4. Measurement Speed – objects that are changing rapidly in temperature or moving can be measured.

Trevor Clark - 04.09.2015
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