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CIBSE Technical Symposium - 14th - 15th April 2016 at Heriot Watt University, Edinburgh.... 
Integration for whole life building performance 

 
The use of low cost infrared cameras for checking thermal insulation and other building services 

applications  By Colin Pearson, BSRIA, Old Bracknell Lane West, Bracknell, Berkshire RG12 7AH 

 
Thermal imaging has been used for checking continuity of thermal insulation in buildings and building 

services and for electrical and mechanical plant surveys for almost 50 years.  But until recently price, weight 

and complexity have been barriers to widespread application.  All these barriers have now been broken 

down with the introduction of Smartphone infrared cameras in 2014.  Does this mean that engineers and 

surveyors will now be using infrared all the time?  BSRIA has investigated the new cameras looking at 

technical performance, usability and suitability for common applications.  This work has been partly funded 

by an EU Research Project. 

 

The price, weight and complexity of infrared cameras have been falling since their introduction to the 

building industry in 1968.  When BSRIA started using infrared cameras in 1990 the simplest radiometric 

infrared camera, (one that could quantify radiant heat transfer and thereby temperature) cost £30,000 and 

weighed 30kg.  Even in early 2014 the most basic radiometric infrared cameras cost £800 and weighed 

600g.  

 

In 2014 an infrared camera adaptor for a Smartphone weighing 110 g was launched for under 200 Pounds.  

The latest generation of adaptors weigh as little as 32g  

 

Comparing technical performance 

BSRIA first put a Smartphone camera through a standard calibration check to measure the temperature 

measurement accuracy.  Results, along with the manufacturer’s data can be seen in the Table below, 

compared with a typical infrared camera purchased in 2007. 

 
 Typical IR camera Smartphone 

camera 1 
Smartphone 

camera 2 
Units 

Purchase date 2007 2015 2016 year 

Price (2016) 10,000 135 165 UK Pounds 

Weight¹ 880 220 144 g 

Pixels 320 x 240 80 x 60 160 x 120 No. 

Sensitivity 0.05 0.05 0.05 K 

Field of view 25 x 19 50 x 39 46 x 35 Angular degrees 

Temperature range -20 to 650 -10 - 120 -20 - 120 °C 

Wavelength 8 to 14  8 to 14 8 to 14 µm 

Minimum focus 400 150 150 mm 

Specified accuracy ± 2 ± 2 ± 2 K 

Measured accuracy²  ± 0.83 ± 1.25 ± 0.98 K 

Notes ¹ Weight includes smartphone if required for operation 

² The measured accuracy is the average deviation from applied value in the range 0 to 100°C 

 

It can be seen that the cost and size barriers have been removed.  New infrared cameras can easily fit the 

pockets of every engineer and technician and have technical specifications as good as many more costly 

cameras. 

 

Ease of use 

Typical IR cameras have at least 3 menu buttons with multiple functions, a focus ring and a button for 

recording images.  The user must learn the menu structure to navigate around the settings for background 

temperature, emissivity, distance, viewing and saving functions.  The Smartphone camera uses the functions 

built into the Smartphone and a freely downloadable app.  Normal operation requires just a touch of an on-

screen button.  There is a settings menu for adjustment of emissivity and temperature span if required.  A 

temperature is displayed on screen for the centre point of the image, which can be positioned over the area 

of interest by moving the Smartphone.  One advantage of using a Smartphone is that standard features such 
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as GPS location, temperature and cloud storage are integrated.  These can help to make analysis of images 

quicker and easier. 

 

Applications 

The most common application of thermal imaging is checking of electrical installations.  This is generally 

undertaken by either specialist contractors or by electricians with suitable training and equipment.  Because 

faults in electrical installations tend to result in large temperature differences, it is quite easy to find faults 

with an infrared camera.  Most cables and small switchgear have temperature limits in the region of 70°C so 

it is easy to distinguish a fault from normal operating temperature and reflections of the person holding the 

camera, normally below 35°C.  Where there are exposed conductors the wide angle lens on the Smartphone 

cameras can make it difficult to maintain a safe distance whilst capturing sufficient detail to show small hot 

spots.  Typically 900mm is considered the minimum safe distance when surveying exposed conductors.  The 

pixel resolution and lens mean that only objects larger than 30mm wide can be accurately assessed from a 

safe distance with Smartphone camera 1.  The minimum size is 15mm for Smartphone camera 2. 

 

Thermal image and photo of mcb panel with smartphone camera 1 

 
 

Thermal images of mechanical services are used to detect overheating of equipment, from bearing or drive 

belt faults for example and areas of missing or damaged thermal insulation on ducts and pipes.  This type of 

usage is not as common in building services as it is in factory surveys where there may be thousands of 

bearings on a production line and a large number of critical items subject to heavy loading. 

 

Thermal image and photo of drive-belt and pulley with smartphone camera 1 
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Thermal performance of buildings. 

This type of survey is the second most common use of infrared cameras and the fastest growing.  Most 

surveys are done by specialist contractors and many are done to gain credits under the BREEAM 

sustainability schemes.  These have to be done by ‘suitably qualified persons’.  BSRIA is working on an EU 

research project called Built2Spec³, which is looking at the use of infrared cameras for early checking of 

building fabric thermal insulation by regular construction site workers to help close the performance gap 

between design and construction.  Low cost infrared cameras can be integrated with temperature, wind 

speed and location data and the BIM to compare insulation performance with a dynamic thermal model of 

the conditions leading up to the survey time.  This should allow surveys to be undertaken by regular 

construction site staff with acceptance of the building detail based on computer comparison of the captured 

thermal image and the modelled thermal performance of the detail.  The thermal image below shows a wall 

with a surface temperature of 21.1°C with two repaired holes at 19.5°C in the BSRIA office. 

 

Thermal image and photo of the inside surface of a wall from smartphone camera 2 

 
 

Qualifications of users 

Currently it is widely accepted that thermographic surveys should be done by persons qualified to Level II in 

the relevant application of thermal imaging, that is having done 80 hours of training with 1200 hours of 

experience.  This is a requirement for building surveys under BREEAM and most electrical surveys for 

insurance purposes.  The training and experience are a requirement because interpretation of thermal images 

can be complex.  If the requirement for interpretation can be eliminated by automating the process, it should 

be possible for less skilled people to capture the images and rely on machine interpretation. 

 

Conclusions 

With the introduction of low cost infrared cameras their use is increasing rapidly and the infrared camera is 

becoming the first choice tool for every application involving surface temperature comparisons: heating, 

cooling, insulation, moisture, bearing friction, electrical faults, touch temperatures or surveillance.  The low 

cost cameras can make temperature measurements as accurately as many more expensive cameras and they 

easily fit into the pocket so they are always ready to use on site.  Although skill is still needed to interpret 

the images, research is in progress to automate the analysis of images so that people without specific thermal 

imaging qualifications will be able to get high quality results from thermal imaging in the next few years.  

 

Contact: Colin Pearson: colin.pearson@bsria.co.uk  www.bsria.co.uk  
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