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Section 1: What is Thermal Imaging? 

Thermal Imaging is the use of special equipment that can detect  
the heat produced by people or things and use it to produce their 
images. 

 Thermal imaging produces a picture that maps the intensity of IR 
radiation across the field of view. 

The use of temperature-calibrated thermal images is generally 
referred to as ‘thermography’, a person who performs the task as a 
‘thermographer’ and the images are often referred to as 
‘thermograms’. 

 



Section 1: What is Thermal Imaging? 

Thermal Imaging can be 
carried out on external or 
internal surfaces, and the 
meaning of hot and cold 
areas on the resulting 
thermal images 
demonstrate different 
things.  

 

 

 



Section 1: Need for Thermal Imaging 
There are three areas where thermal imaging 
can be used to help demonstrate compliance 
with the Building Regulations: 

• Continuity of insulation (1) 

• Identification of air leakage paths (2) 

• Identification of thermal bridges (3) 
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Section 1: Need for Thermal Imaging 

Regulations 

• Within the scope of Built2Spec, the research is on improving the 
energy performance of new builds, hence in UK the focus has 
been on Building Regulations 2010 for use in England - Approved 
Document L1A Conservation of fuel and power in new dwellings. 

• The Building Regulations require that reasonable provision shall 
be made for the conservation of fuel and power in buildings by  
‘…limiting heat gains and losses…’ through thermal elements and 
other parts of the building fabric.  

 

 



Section 1: Thermal Performance of Buildings 

The insulation effectiveness is 
measured by ‘U value’. 

  A low U value shows good insulation 
effectiveness; for example, 0.18 W/m2K 
is considered a good U value for walls.  

 The Building Regulations require that 
new construction projects minimise the 
use of energy, and compliance with this 
requirement is demonstrated in the 
Approved Documents. 

 

 

 



Section 1: Thermal Performance of Buildings 

Factors that affect the U value of 
building fabric elements include – 
position, thickness and condition of 
insulation, moisture content and 
component’s material properties. 

Thermal imaging of the structure can 
detect these variations in conductivity by 
finding differences in the surface 
temperature, but skill is required to 
differentiate variations in emissivity, 
reflections, evaporation or air leakage 
that can look similar. 

 



Section 2: Infrared Cameras 

Conventional Infrared Camera  Specification for a Conventional Infrared Camera  

Some advantages of the larger conventional infrared cameras are reliability, robustness, more adjustment, 
higher resolution and greater sensitivity. 



Section 2: Infrared Cameras 

Smartphone infrared cameras 

Smartphone infrared cameras differ from conventional 
infrared cameras in that all the control is done from a 
smartphone app.  

Advantages: 

• The location is recorded with the image 

• GPS and enhanced location features are available 

• Communication using WiFi or the mobile phone 
network allows image sharing 

• They are lightweight and fit in a pocket 

• They are relatively low cost 

• You can make phone calls on it! 

Drones are increasingly  used for external 
thermographic surveys and they can be 
used inside large buildings too.   

*Copyrights to the above  image is not held by BSRIA Ltd. 



Section 2: Infrared Cameras 

Calibration tests carried out at BSRIA have 
shown that : 

• Sensitivity and accuracy of smartphone 
infrared cameras can be quite good. 

• Few / no settings for reflected 
temperature, air temperature or 
humidity, but these settings can be 
corrected in software later. 

• May lack the ability to focus. 

• Not suitable for quantitative analysis. 



Section 2: Thermography 

What is possible? 

Thermography can detect high or low 
temperature surfaces, measure surface 
temperatures and show temperature 
differences.  This means that in buildings you 
can find: 

• Gaps in or missing insulation 

• Thermal bridges 

• Air leakage locations 

• Damp areas 

• Effectiveness of heating or cooling 
equipment 

• Flue gases (if they contain water droplets or 
solid particles) 

• And much more 

 

But you can’t 

• See through concrete, brick, metal or 
glass 

• Measure air or exhaust gas 
temperatures 

• Detect anything without a temperature 
difference 

 



Section 2: Thermography 

Getting a good image 
 
There are four things you must 
get right at the time of 
capturing a thermal image: 
• Temperature Range 
• Image Composition 
• Focus 
• Steady Hand 
 
All other camera settings can 
be adjusted later in desktop 
software. 



Section 3: Thermographic Surveys 
Thermographers work to European or International standards such as BS EN 13187 to interpret 
thermal images.  This makes recommendations on suitable conditions for a thermographic survey 
and what to expect in a survey report. 

A well conducted thermographic survey should show if there are any variations in the thermal 
performance of similar parts of a building. It should show with images and any necessary text: 

• Summary of conditions at the time of the survey 

• Method used to analyse and draw conclusions from the images 

• Any conditions that might compromise the results 

• Differences between superficially similar parts of the fabric 

• Variations in emissivity across the image 

• Location of air leakage – dependent on wind speed, direction or artificial pressurisation 

 



Section 3: Thermographic Surveys 

Qualitative surveys 

Show locations of anomalies that are abnormal 
thermal features. 

External surveys give overview of a building, 
comparing one part of a building with another. Best 
results are obtained on cold (temperature difference 
of atleast 10 °C), cloudy, dry, still winter nights (wind 
speed for external imaging no more than 5m/s).  

Internal surveys are more effective as wind speeds 
over 5m/s, rain or mist occur for much of the winter.  

The air speed of 0.13 m/s corresponds to the almost 
still air that is found inside buildings. 



Section 3: Thermographic Surveys 

This image shows differences 
between two semi-detached houses, 
but it is difficult to tell whether the 
differences are caused by different 
internal temperatures, loft 
conversions, air leakage, double 
glazing or reflections 

 

The short dark vertical lines at the 
top of the wall are indicative of air 
leakage where joints have not been 
fully filled with mortar. 



Section 3: Thermographic Surveys 

Air leakage surveys showing the zones of air 
leakage during a depressurisation air tightness 
test.  

 

Roof surveys 

 



Section 3: Thermographic Surveys 
Interpreting Results 

Most thermal imaging cameras also produce a digital 
photograph in addition to the thermal image.  The 
purpose of the photograph is to aid the location of 
the image in relation to the building. 

Thermal images are usually reproduced with a 
colour scale beside the image itself. 

Survey Reports 

Following the survey a full written report should be 
submitted in accordance with BS EN 13187 
presenting the survey data and the interpretation 
made. 

Where remedial work is recommended, it is 
important to conduct a repeat survey of that part of 
the building. 

 



Section 4: Built2Spec Results 

 Comparing the conventional camera with smart phone camera 

*Copyrights to the above  images are not held by BSRIA Ltd. 



Section 4: Built2Spec Results 
 Comparison of Conventional Infrared Camera with Smart phone camera checked in BSRIA calibration laboratory 

   Units Typical IR 
Camera 

Smartphone 
Camera 1 

Smartphone 
Camera 2 

Smartphone 
Camera 3 

Purchase Date year 2007 2015 2016 2017 

Price UK Pounds ~10,000 135 165 200 

Weight g 880 220 144 140 

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

Sensitivity K 0.05 0.1 0.1 0.1 

Field of View Angular degrees 25 x 19 50 x 39 46 x 35 55 x 43 

Temperature Range °C -20 to 650 -10 - 120 -20 - 120 -20 - 400 

Wavelength µm 8 to 14  8 to 14 8 to 14 8 - 14 

Minimum Focus mm 400 150 150 150 

Specified Accuracy K ± 2 ± 2 ± 2 ± 2 

Measured Accuracy  K ± 0.83 ± 1.25 ± 0.98 NA 



Section 4: Built2Spec Results 

BSRIA pilot tested the camera at 14 
sites. Pilot tests results of the smart 
phone thermal imaging camera state it: 

Can’t be used for external building 
thermography as thermographer needs to 
be very close to the surface measured.  

Not suited for quantitative analysis, 
quality assurance, thermographic surveys 
and certification 

Good qualitative indicator to identify 
errors 

Handy, lightweight, relatively low cost 



Section 4: Built2Spec Going Forward 

More pilot tests in the next few 
months comparing results of the 
conventional thermal imaging 
camera with the smart phone 
camera.  
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Thank you! 


