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Nowadays, we cannot imagine life without electricity. Although we take it for granted as a part of out lives we do not always 
realize how demanding it is to be produced and supplied by power plants directly to our homes. The transmission and distribution 
network is a highly complex system of lines that interconnecting electric energy sources, transformer stations and consumers.  
Unfortunately, failures can occur within electricity networks that can lead to electricity breakdowns as well as destructive fires. A 
UAV (drone) with a thermal imaging system installed can be a very useful tool to prevent such problems. 

 
Electrical power stations produce AC currents with 
voltages of several thousand volts. When 
transmitting over long distances, the voltage is 
transformed by electrical power stations to very 
high voltages of 110 kV, 220 kV or 400 kV. Individual 
electrical power stations are connected to the 
distribution network by overhead lines. The 
element that connects the transmission and the 
distribution part of the distribution network are the 
transformer stations.   

 
 
 

 
 

 
 
 

 
 

Columns and distribution lines for high voltage networks. 

Thermodiagnostics in the power engineering sector 
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 Thermographed joint on a high voltage distribution line 

 Aviation inspection using the Workswell WIRIS system 

 
 
 
 
Each element of the distribution 
network is at risk of a series of defects 
that can result in energy losses and/or a 
major security risk. Unfortunately, the 
breakdown of the electricity supply 
from a failure in the distribution 
network does not only affect the 
electricity supplier financially, but also a  
very high number of inhabitants, as well 
as companies and health facilities. 
Failures mean that  direct threats to 
lives can occur. Therefore, all elements 
of the distribution network must be 
checked to prevent any of the 
mentioned problems. 

 
One of the most frequent failures in the 
distribution network is the overheating 
of individual components due to 
transition resistance. Transition 
resistance occurs in imperfect places 
(damaged, outdated or un 
professionally installed) electric joints. 

Due to the increase in series resistance, 
there are energy losses in the form of 
what is known as heat loss. It is not only 
economic problem but also a security 
problem - due to the further worsening 

of parameters, the temperature of the 
damaged joint can increase its 
temperature until a fire breaks out that 
may be highly destructive due to the 
high voltage.

 
 
 
 

 

Thermography is a technical field 
dealing with the issue of contact-free 
determination of the allocation of the 
temperature field on the surface of the 
measured body. Special measuring 
devices, known as thermal cameras are 
used for this purpose. A thermo-camera 
is able to state the surface temperature 
of the measured objects within a few 
meters (at a sufficiently high emissivity 
value). 
Using a thermal camera, the inspection 
can unearth problems that cannot be 
seen on a traditional camera and can 
lead to serious problems in the near 
future. 
 

A major advantage of this method is 
that the inspection is always conducted 
for installations that are already in 
operation at full or partial operational 
loading. A technological shut-down is 
not necessary to conduct this inspection 
although its operation is required. Fully 
operating loading is actually better for 
the inspection. 
The inspection is conducted within 
regular time frames because the 
problem can occur any time (due to 
ageing or affection of climate 
conditions) including places that were 
previously fine. 

 

 
 
 

The question is how to check equipment 
located at great heights, is under high 
voltage and is located in areas with 
complicated access. How do you check 

the network of lines in large 
transformer stations when the whole 
system takes up a large area and the 
inspected elements are difficult to 

access? The option of aviation 
inspection is available that has been 
used in this area for many years.  

 

 
 

Joint on the high voltage distribution line. The place where a problem may occur, 
i.e. origination of transient resistance with consequent overheating. 

 

 
 

Transition resistance on the high-voltage 
distribution line leads to local heating of 
the stated joint. This problem results in 
energy losses and can result in fire breaking 
out in the future. 
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 The calibrated system and radiometric data are essential 

 

 
The thermal imaging system for Workswell WIRIS drones from   
Workswell are designed for assembly on the drone (UAV). The set is 
light, mobile and fully controlled using a standard RC controller. The 
system combines two camera systems - a camera for visible spectrum 
(for inspection of visible defects to piping) and a thermal camera (for 
detection of hidden defects). The servicing software enables to 
remotely switch camera regimes, record radiometric videos and to 
produce static images in the visible and infra-red spectrum. The 
operator sees any objects under the drone in real time and can analyse 
the records in order to identify damaged areas.  

Moreover, unlike similar systems, Workswell WIRIS enables to 
manually set the range of temperatures, e.g. in intervals of 15 °C to 25 
°C. Even this range of temperatures can be changed during the flight. 
Without the need to land, the system can be set for actual situation to 
easily achieve the required thermal sensitivity setting, which is needed 
to localize minor moisture defects that may worsen after time and 
lead to serious problems. Moreover, the system can be equipped with 
a GPS sensor for storing information on the position of the drone when 
recording. 

 
 
 
 
The system can measure temperature in the central 
point, as well as in the local minimum and maximum. 
Minimum and maximum are localized by the blue 
(minimum) and red (maximum) crosses. This function can 
be used to navigate the drone because the system 
automatically shows where the largest potential problem 
is located. 

However, Workswell WIRIS also has additional functions 
suitable for this application:  for example, continuous 
ZOOM (up to 14x for thermal camera and 16x for colour 
camera) for exact localization of the problem or to control 
NUC calibration so it is done at the correct moment. 

 
 

 
 
 

 
All data obtained (video and individual 
images) is fully radiometric so the 
measured images can be evaluated in 
the comfort of the office and  a 
measurement report produced with 
clean and easy-to-orientation 
identification of serious problems, for 
example according to ISO 18434-1, 
which is the standard in this area. 

Moreover, the Workswell WIRIS 
system is fully calibrated. During 
production, the exactness of 
measurement is checked and the 
delivery of the system includes a 
calibration sheet with the stated 
precision of the measurement. The 
measurement results are then 
detectable! The system fulfils the 

requirements stated by the most widely 
acknowledged standard — ISO 18431-1. 
The emission and apparently reflected 
temperature values can be corrected 
during measurement or at any other 
time. Experts know that without this 
option they measured data cannot 
really be used. 

 

 

 
 

Workswell WIRIS can be fully controlled by a traditional RC controller 
from which all system functions can be accessed. In addition to all 
functions, the monitor displays images from the thermal camera as 
well as colour camera. Information is available about the measured 
temperature (min/max and central spot) during the flight. 

 
 

Photographic image from an aviation inspection of 
high-voltage distribution lines. Although there is 
nothing to be seen on the photo, there is a defect on 
the joint in the form of high transient resistance. The 
electric joint has become overheated and according to 
the recommendation in ISO 18434-1 should be 
repaired as soon as possible. 
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 Summary 

 
 
 

 
 
 
 

Thermography is currently a well-
established technique for 
checking electrical installations. It 
was first used in 1965 and since 
then has been  the most 
widespread commercial use of 
thermography. 
 
Aviation thermography has been 
standard in this field  from the 
very beginning. The Workswell 
WIRIS system provides a 

complete aviation inspection 
system that fulfils the 
requirements of the ISO 18434-1 
standard for such measurements 
(calibration, radiometric data, 
correction of emissivity and other 
parameters of measurement, 
etc.). During the flight, live 
images from both cameras can 
be monitored and a record of the 
whole flight produced for later 
analysis to identify damaged 

areas. Inaccessible terrains or 
large substation areas do not 
present any problems for drones 
with cameras. The whole system 
is comfortably controlled from a 
safe distance unlike standard 
visual inspections or inspections 
from the ground using a 
traditional manual thermal 
camera.  
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Pipeline – this is defined as a “special form of transport used to transport liquids (i.e. liquids and gases), or liquid mixtures with 
solid particles”. The issue of thermographic pipeline inspection applies to long-distance piping systems supplying variable media 
with a temperature  different from the temperature of the surrounding atmosphere. By using thermographic systems, it is 
possible to determine and localize defects to pipeline insulation and leaks of the transferred media. In some cases, leaks can even 
be determined and localized in underground pipelines. 

 
In practice, this can concern water piping (hot 
water piping, water mains), steam piping, product 
piping (crude oil or gas piping), piping in chemical 
operating units, the food industry, agriculture, 
power plants, mines, etc. Moreover, in most cases, 
the pipeline not only transports material but is 
used to supply the heated energy related to the 
transferred medium. This is related to the issue of 
heat insulation on pipelines and determining 
pressure losses in pipelines. The whole  
transport system must be completely sealed 
because leaks of media are not only  
mass, energy and economic losses, but often 
ecological losses. 

 
 

 
 

 
 

A pipeline is technological equipment that  transfers heat used to heat residential and 
public buildings or whole towns. 

Pipeline inspection with thermal diagnostics 
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 Aviation inspection of pipelines 

  
 
 
 
The reliability of the piping can suffer 
through poor design, improperly 
selected material or a defective 
construction of the whole transport 
system or from unexpected conditions 
when in the operation. This text deals 
with external piping systems that are 
permanently affected by atmospheric 

influences and are threatened by 
unpermitted interventions (mechanical 
damage due to lack of knowledge, 
accidents or intentional actions). The 
damage can be reflected as weakening 
of the cladding on the external 
insulation and leaks of heating energy, 
as well as breaks in the piping and the 

loss of the transported medium. At the 
same time, there is the risk of the wear 
on the thickness of the piping through 
internal corrosion (during the transport 
of aggressive liquids) or mechanical 
stressing (in the case of the transport of 
non-homogeneous materials with solid 
particles).  

 
 
 
 

 
 

Due to the risk of losses caused by 
defects in the piping system, it must be 
regularly and carefully checked. 
Unfortunately, it is usually in practice 
that there is a higher probability of 
damage to the pipeline; it is more 
difficult to check it. Pipeline systems are 
often located underground or run for 
many kilometres where access roads are 

restricted, the surrounding nature is 
not attained and access to pipelines is 
incredibly difficult or impossible. It is 
not humanly possible to visually check 
everything and fitting built-in 
measuring systems (pressure meters, 
flow meters) is financially demanding 
and not too reliable because it does not 
cover all risky places.  

 
To resolve the problem of inspecting long-distance pipelines, an elegant and simple 
solution is available at first sight. Application of UAV with a camera that can fly 
above the whole length of the pipeline while recording and displaying the 
monitored scene in real time.  
  
The operator controlling the drone from a safe place has an immediate overview of 
the condition of the pipeline and if identifying a defect, can focus in detail and 
personally check the area. However, a traditional camera for the visible spectrum 
discovers only a fraction of the defects, or records only areas with visible damage or 
leaks.  

 
A traditional camera does not detect 
defects to internal heat insulation and 
the escapes of media below the surface 
of ground. With the timely discovery of 
areas where the insulation is thinner or 
where the cladding on the tube is 
damaged, major accidents can be 
prevented that would result in 
economic losses and a threat to the 
health and lives of the public. A thermal 
camera can detect such defects and 
record the thermal radiation of objects. 
On the basis of the difference to the 
surface of the pipeline and the 
experience of the operator, hidden 
defects can be found. It is easy to 

identify where the insulation is 
damaged and heat losses occur (during 
the transport of heating media). In the 
case of underground pipelines, any 
penetration of hot water causes the 
affected earth to heat up so it is 
possible to discover where the pipeline 
is broken underground. This means that, 
it is no longer necessary to excavate 
kilometres of pipelines due to the 
discovery of the place of escape. The 
different temperature of the 
background and thin areas mean there 
is a risk of the pipe breaking so timely 
intervention may prevent fatal 
consequences. 

 
 

 
 

 
 

A hot-water pipeline heats the surface of the 
ground and, therefore,  can be detected by a 
thermal camera located on the drone. Using this 
camera, areas can be detected where the 
pipeline is broken or where the penetration of 
hot water heats up the affected earth. 

 

 
 

This hot-water pipeline appears to be fine 
during visual inspections. As we will mention 
later, there are many thermal bridges on this 
pipeline that reduce the efficiency of the 
transport of thermal energy. Traditional 
cameras do not detect defects on internal heat 
insulation and leaks below the surface of the 
ground. 
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 Summary 

 Why choose a Workswell WIRIS system? 

 
 
 

 
 
 
 

The Workswell WIRIS thermal 
imaging system for drones is 
designed for assembly on the drone 
(UAV). The set is light, mobile and 
fully controlled using a standard RC 
controller. The system combines two 
camera systems - a camera for visible 
spectrum (for inspection of visible 
defects on the piping) and a thermal 

camera (for detecting hidden defects). 
The servicing software enables to 
remotely switch camera regimes, to 
record radiometric videos and to make 
static images in the visible, as well as 
the infra-red spectrum. The operator 
sees objects under the drone in real 
time or can analyse records to identify 
damaged areas.  

 

The Workswell WIRIS thermal imaging system for drones is designed for assembly 
on the drone (UAV). The set is light, mobile and fully controlled using a standard 
RC controller. The system combines in it two camera systems - a camera for 
visible spectrum (for inspection of visible defects on the piping) and a thermal 
camera (for detecting hidden defects). The servicing software enables to 
remotely switch camera regimes, record radiometric videos and to make static 
images in the visible, as well as the infra-red spectrum. The operator sees 
objects under the drone in real time or can analyse records to identify damaged 
areas. 
 
Moreover, Workswell WIRIS, 

unlike similar systems, enables to manually set the range of temperatures, e.g. 
in the interval 15 °C to 25 °C. Even this range of temperatures can be changed 
during the flight. Without landing, the actual situation can be set in the system 
to easily achieve the thermal sensitivity setting, which is required for the 
localization of minor hot water leaks below the surface of the ground or for 
the most precise localization of large defects. Moreover, the system can be 
fitted with a GPS sensor for storing information on the position of the drone 
when producing a record. 
 

The system  can measure temperature in the central point, as 
well as in the local minimum and maximum. The minimum and 

maximum are localized by blue (minimum) and red (maximum) crosses. This 
function can be used to navigate drones because the system automatically 
shows where the largest potential problem is located. 
 

However, Workswell AIRvision also offers further functions suitable for this 
application:  for example, continuous ZOOM (up to 14x for a thermal camera 
and 16x for a colour camera) for exact localization of the problem or to control 
NUC calibration so it is done at the right time. 
 

Moreover, the Workswell WIRIS system is fully calibrated. During production, 

the exactness of measurement is checked and delivery of the system includes a 
calibration sheet with the stated precision of the measurement. The 
measurement results are then detectable. 

 
 

The combination of visual and thermographed inspection using drones can discover a series of potentially hazardous problems 
before they become dangerous or financially demanding. Moreover, the whole system is universal and can also be used in a 
series of other industrial applications, not only during the inspection of pipelines.  

 

 
 

Although in the visible spectrum this hot-water pipeline 
is completely without defects, the measurement of 
thermal camera shows that on the left hot-water 
pipeline there are a series of thermal bridges resulting 
in thermal losses. 

 

 

 
 

Workswell WIRIS can be fully controlled using a 
traditional RC controller from which all functions of 
the system are accessible. In addition to all 
functions, the monitor displays images from the 
thermal camera as well as the colour camera. 
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Flat roofs were originally built in areas with low rainfall. For example, they can be 
found in the architecture of Egypt, Babylon and Mesopotamia. They appeared in 
the Central Europe with the discovery of the processing of asphalt strips at the end 
of the 18th century. In the modern era, the quality of insulation against 

atmospheric conditions increased so that 
flat roofs appeared on factory halls as 
well as highly architecturally appreciated 
buildings. They are a standard part of all 
types of buildings. The benefits of such 
roofs is that they save material, are less 
labour intensive, provide the option of 
variable roofing  layouts and the potential 
use of roof areas. However, flat roofs also 
have disadvantages: the design of the 
composition of roof layers is complicated, 
as is the design of the thermal technical 
evaluation and all principles must be 
adhered to during  implementation. 
Thermal imaging systems provide the 
perfect tool to evaluate the technical 
condition. The thermal imaging system 
located on the drone provides a fast and 
economical solution for surveying wide 
roofs on industrial sites. 

  

 
 

 
 
 

Thermodiagnostics of flat roofs 

 
 

Flat roof with risk of rainfall retention and roof leaking. 
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Areas affected by moisture are discovered via 
thermal differences identified by the WIRIS 
thermal imaging system located on the drone. 

 

The thermal bridge on the roof of the 
building results in significant thermal losses. 

 Use of thermal cameras for the resolution of the problem 

 Introduction to the issue 

 
 

 
 

 
 
 

Many places on flat roofs can be the 
source of defects (contact of the roof 
with the attic, penetration through the 
cover, inflows, etc.). Problems with 
leaks can occur in the area, for example, 
due to unprofessional installation, 
neglected maintenance or degradation 
of the surface due to insufficient 
protection of the surface layers against 
climatic influences or the end of the 
service life. In most cases, flat roofs are 
affected by excessive loading by wind, 
which causes dynamic shocks, 
permanent oscillating movement and 
lifting of unsecured parts. This 
phenomenon is also the source of the 
origination of leaks. Water collected on 
the damaged roof construction 
negatively affects the durability of roof 
clad (degradation of multi-layers, leaks). 
If it flows through the gaps between the 
insulating parts under the non-

absorptive heat insulating layer through 
to the waterproof insulation, it has a 
low temperature. This causes a 
decrease in the temperature of the 
waterproof insulation, which may cause 
condensation of the water steam inside 
the roof cladding under the waterproof 
insulation. In extreme cases, the leaked 
water may also overload the load-

bearing construction of the roof 
cladding.  
Before removing the problem, a 
construction technical survey must be 
conducted to determine the actual 
cause of the problem. If the user finds a 
defect in the building (leaks), it is 
theoretically possible to approximately 
detect the defect. However, in most 
cases, the trails of leaked water are not 
direct and usually the upper part of the 
roof must be inspected in detail. 
Moreover, the leaks into the internal 
premises will cause only a very small 
amount of such defects. Mostly, water 
leaks over a long period (even several 
years) under the surface of the roof will 
destroy the foundation layers. Such 
widespread destruction can be 
prevented by timely discovery of the 
problem. Unfortunately, a detailed 
survey of the whole roof is very difficult 
due to the large area (for example, in 
factory halls), as well as due to their 
variability. For the inspector, it is a time 
consuming and physically demanding 
task and, therefore, in most cases, the 
inspector only focuses on risky areas 
and defects that can be overseen.  

 

 
 
 

 
 

A fast and simple way to resolve the 
problem of the inspecting various flat 
roofs exists. This method is a thermal 
imaging system (thermal camera), which 

due to the thermal difference between 
a dry place and a place with penetrating 
moisture, fully identifies discovers 
where moisture has penetrated. 

Depending on the construction of the 
roof, it is possible to see how large an 
area is affected by moisture, i.e. to 

 
 

The most frequent reason for problems with flat roofs is that thermal insulation is not 
self-contained and between thermal insulating layers and boards are various large 
gaps. Therefore, during the reconstruction of roof, the exact technological procedure 
must be followed. 
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Workswell WIRIS thermal imaging system located on the drone. The system combines a thermal 
imaging camera and a camera in a visible spectrum. 

 Why choose a Workswell WIRIS system? 

 Checking the air 

localize and state the scope of the 
problem. 
The physics behind the issue of thermal 
image inspection of problems related to 
the moisture is based on the fact that 
the dry part of the roof (not affected by 
moisture)  is cooled and heated slower 
than the wet part of the roof insulation. 

Thermal image inspection using a 
thermal camera during or after sunset 
(where the roof has been heated 
throughout the whole time) identifies 
the moist areas because the dry parts of 
the roof cool slower than the wet 
places, which have a higher thermal 
capacity. 

During the heating season, the thermal 
camera can also identify areas that are 
poorly insulated (where what are know 
as thermal bridges have occurred) and 
where there are thermal escapes.  
These areas show as warmer than the 
surrounding parts of the roof.  

 
 
 

 
Even when using a thermal camera, 
which is an excellent diagnostic tool, the 
question remains how fast and easily it 
can check the large area of a roof.  
The way round this problem is to use a 
pilotless aircraft on which the thermal 
camera is attached. Such an aircraft can 
fly above roofs and is not restricted by 
the number of ladders, elevations or 
unstable surfaces. The operator controls 
the drone from a safe place, has an 
immediate overview of the condition of 
the roof and if they spot a defect, can 
focus in detail and personally check the 
area. 

 
 

 

 
 

 

The company Workswell developed the 
Workswell WIRIS system, which 
combines two camera systems - a visible 
spectrum camera (for inspection of 
visible defects found by thermal 
camera) and a thermal camera for 
detecting the problems mentioned 
above. The servicing software enables 
to remotely switch camera regimes, to 
record radiometric videos or to make 
static images in both the visible and 
infra-red spectrum. The operator sees 
the objects under the drone in real time 
or can analyse records and identify 
damaged areas.  
Moreover, Workswell WIRIS, unlike 
similar systems, enables to manually set 
the range of temperatures, e.g. in the 

interval of 15 °C to 25 °C. Even this 
range of temperatures can be changed 
during the flight. Without the need to 
land, the system actual situation can be 
set for the system and to easily achieve 
the required thermal sensitivity setting, 
which is required for the localization of 
minor moisture defects or the most 
precise localization of large defects. 
Traditional photo documentation is 
required to localise a defect, therefore, 
the Workswell AIRvision video camera is 
of sufficient quality to produce a 
traditional photo. Moreover, the system 
can be fitted with a GPS sensor for 
storing information about the position 
of the drone when creating a record. 

 
 

Checking the roof using a manual thermal 
camera would be very complicated, the roof is 
difficult to walk on. When using Workswell 
WIRIS, monitoring is fast and safe and it is 
possible to obtain an excellent overview of any 
problems. 
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View on the operator’s screen. When in use, the Workswell WIRIS system provides the same 
comfort as existing manual thermal cameras. All parameters can be set for measuring, including 
emissivity and the reflected temperature. The high sensitivity of the system is achieved by 
manually setting the range of temperatures. A whole series of pallets are available and the option 
to measure either in the point, as well as in the local maximum and minimum. Minimum and 
maximum are localized by a blue (minimum) and red (maximum) cross. 

 Summary 

The system can measure temperature 
at the central point, as well as in the 
local minimum and maximum. 
Minimum and maximum are localized 
using a blue (minimum) and red 
(maximum) cross. This function can also 
be used to navigate drones because the 
system automatically shows where the 
largest potential problem is located. 
Produced records are fully radiometric, 
including videos. After termination of 
the flight, the records can be evaluated 
using the Workswell CorePlayer 
software to produce a measurement 
report on measurement with the exact 
localization of the problems. For this 
reason, a photo is available of all 
produced thermal images 
(thermogram). 
Individual photos from the radiometric 
video can be taken and used as separate 
thermal images (thermogram) to 
analyse a problem. 

 
 

 
 
 

The combination of a visual and 
thermographed inspection using drones 
can discover a series of problems that 
unless resolved will become hazardous 
and/or financially demanding. Small 
leaks into the roof can be seen on the 
thermogram so the roof can be repaired 
at a fraction of the required cost, e.g. in 
the case of the destruction of load-

bearing layers and the roof fall. 
Moreover, the whole system is universal 
and can be used in other industrial 
applications when checking leaks from a 
construction or when inspecting the 
quality of piping and identifying defects.  
We found that in most cases, the heat 
insulation was incorrectly fitted and 
such were the thermal bridges that its 

efficiency was reduced by one third. The 
most frequent reason for these 
problems is that the heat insulation is 
not self-contained and between the 
thermal insulating layers or boards are a 
series of large gaps.
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 Outline of the issue 

 
 
 

 

 

 

 

 

 

 

 

 
 
 
 
 

 

 
The worldwide increased knowledge of the environment and the risk of exhausting non-recoverable energy sources is a reason 
that various methods of using alternative resources have been sought. Solar energy is an inexhaustible source which, thanks to 
the programmes for the support of the construction of solar power plants is most often used. The need for problem-free 
operation of such a power plant is high-quality assembly, as well as regular maintenance and inspection of all panels. A fast, 
cheap and reliable method where it is possible to check the quality of a large area of solar panels is thermo diagnostics using the 
Workswell WIRIS thermal imaging system attached to the drone. 
 

 
 
 

Each panel usually consists of 36 to 96 crystalline silicon cells that work on the photovoltaic effect principle. This is a very simple 
principle which, however, is influenced in practice by a large number of disturbing circumstances that can occur in production 

and use. During production and then 
during the installation and operation 
of photo voltaic power plants, defects 
can occur that affect the service life 
or restricts the performance of the 
panels. The most well-known material 
defect is the so-called swirl defect, 
which is caused by the injection of 
oxygen admixtures into the material 
during the production of silicon 
ingots. 

 
 

Thermo diagnosis of photovoltaic power plants 

 
 

Photovoltaic power plant 
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 Use of thermal cameras during the diagnostics of photo voltaic panels 

 
A thermal image of the FVE power plant with 
failure detected (hot spots) produced using the 
Workswell WIRIS system 

 
 

 
 

 
 

 
 

 
 

 
 

Process defects are defects caused by 
poor construction and incorrect use of 
the panels. For the user, this may 
concern mechanical damage from 
careless use (scratches, cracked or 
broken cell) or the covering of surface 

areas with dirt resulting in insufficient 
maintenance. There is often a break in 
the integrity of individual layers of the 
panel caused either by the effects of 
internal tensions in the cell or by 
dispersion of the dirt into the silicon 
material during the manufacturing 
process.  
Most of the mentioned defects result in 
the occurrence of hot places, known as 
hot spots. This is where there is an 
increased recombination of electrons 
and holes. Energy released during this 
process is radiated into the space as 
heat. These spots report excessive 
heating and the thermal difference 

compared with good cells can be higher 
than 50°C. This often leads to 
irreversible damage to the defective 
cell, as well as to the whole panel. 
Inspection of individual photo voltaic 
cells is usually a difficult task. Either the 
panels are located at a high height on 
the roofs of buildings, or the area is 
large and a visual inspection is both 
time and financially demanding. The 
omission of regular inspection once a 
year (detailed inspection a minimum of 
1x per 4 years) can have fatal 
consequences in the form of fire.

 

 

 
 
 
 

The ideal solution to this problem is the 

application of thermal camera systems 

because the hot spots are significantly 

reflected on the thermal image 

(termogram) by contract colouring 

towards the surrounding. In most cases 

it is not possible or safe to approach the 

panels with a thermal camera either in 

the case that the panels are located on 

sloped roofs or cases where passing 

between the panels is prevented by 

various obstacles (plants, roughness of 

the terrain ...). For these reasons, an 

elegant and efficient solution is the 

fixation of the Workswell WIRIS on the 

drone.  

Technical construction of such 

measurement requires experience of 

controlling the drone with 

thermography. Therefore, the pilot of 

the drone is always present while the 

thermo diagnostician who controls the 

camera system, instructs the pilot on 

which panel it is necessary to focus 

when the problem is detected and 

stores images for later analysis.  

A compelling reason to use a thermo 

camera from the air is the fact that a 

thermal anomaly is recommended to be 

detected at a viewing angle of 70° up to 

almost 90° related to the surface of the 

panel. Due to this requirement, it is 

excludes the use of handheld thermal 

cameras; on the contrary, a drone with 

a thermal camera fixed on the 

controllable gimbal easily fulfils this 

condition. A limiting factor during the 

measurement of values may only be the 

hydro-meteorological conditions that 

can significantly influence the 

measurement precision. An ambient 

temperature of 25°C during 

measurement is ideal with a sunshine 

intensity of 1,000 W/m
2
, and a few 

clouds. In this case, the output of the 

panels is sufficiently high enough to 

reflect all detected types of defects.
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 Summary 

 Advantages of the Workswell WIRIS system 

 
 

 
 
 

 
The Workswell WIRIS system is a light, 
compact camera set for the visible 
spectrum, thermal imaging camera and 
control elements that enable the user to 
quickly check a large area of the whole 
power plant. During the flight, it is 
possible to monitor live images, to 
produce a fully radiometric record or 
sequence the images of the whole 
flight. Records can be then analysed by 
the Workswell CorePlayer software, 
which has advanced measuring 
functions and the option to easily and 
quickly produce reports. 
The Workswell WIRIS system enables to 
remotely switch regimes and, for 
example, to define alarm statuses when 
selecting the contract colour in the 
thermogram to highlight places with a 
temperature exceeding the expected 
limit. The hot points “light up” on the 
thermogram and on first sight it is 
possible to identify and focus on these 
during a detailed inspection. The visible 

identification of warmer places is 
supported by the option to set a manual 
scope for the temperature scale. 
Individual colours in the selected pallet 
show the same temperature, which is 
not automatically changed by a change 
in the temperature of the monitored 
area as is the case with simpler systems. 

 

 
 

 
 
 

 
 
 

 
Aerial thermal imaging systems can be uniquely recommended for any inspection 
of FVE systems after assembly but before collection from the supplier, as well as 
during regular inspections that ensure that the user has maximum efficiency for 
gathering energy and minimum costs for repairs. The speed of the thermal 
camera inspection compared with a common inspection is several times higher, 
as well as is its reliability. This measuring method is also the cheapest method of 
identifying defects on panels. Today, thermograms are a standard feature in 
claim reports and are accepted by companies as proof when reporting defects. 

 

 
 

View of the operator’s screen. When in use, the Workswell WIRIS system provides the same 
comfort level as existing manual thermal cameras. All parameters can be set for measuring, 
including emissivity and reflected temperature. The high sensitivity of the system is achieved by 
manually setting the range of temperatures. 

 
Workswell WIRIS system on the drone
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Today, security is an expression that is very sensitively used in all areas of our lives. Security measures, security risks, security 
cameras, etc. ensuring the security of loved ones, staff, the city's population, animals and objects is a priority for most of us. It is 
not easy task and, unfortunately, is not something that can be  resolved forever. We will always have to resolve it again and 
again, because new security risks will always arise. The most frequent source of fear is the risk of entry by undesirable people (or 
animals) into buildings and onto land. An analogical problem is the search for missing persons in particular areas. Searching from 
missing persons in an open area during the day is not usually problematic although conditions are not always ideal — fog may 
appear or the area may be intentionally smoked out. The cycle of the time and day play against us and intruders usually operate 
under the cover of darkness. 

 
Fortunately, there is a simple and effective 
way to see through fog, smoke and even 
through undergrowth and to "see" at night. 
All objects warmer than absolute zero emit 
infra-red radiation that can be detected by 
thermal imaging systems separately from the 
mentioned interference conditions. As living 
creatures (human, animal) almost always 
have different body temperatures than the 
surroundings, thermal cameras are good to 
use to safely guard buildings at night and in 
bad weather, such as rain, snow, and fog. 
Thermal cameras provide a high-quality 
contrasting image under daytime and night 
time conditions.  

 
 
 
 

 
 

Car engines are kept ticking over meaning they can be quickly started in a short time. 

 

Security applications using thermal imaging systems 
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The infra-red radiation can also penetrate through smoke. The thermal cameras 
enable to detect people through smoke or fog. 

 
 

A manually adjustable thermal alarm (interval, above or 
below) helps when localizing missing persons or 
intruders. They can be easily identified during day and 
night and clearly distinguished from the surroundings. 

By correctly setting the reading parameters and using a suitable 
device, an object with different temperature can be detected within a 
distance of several kilometres. It should be noted that a potentially 
dangerous “object” may not just be a living creature and can also be a 
car or other form of transport or perhaps the centre of fire. It is a 
high-security risk that poses a risk every day to humans and property. 
By using infra-red radiation and thermal cameras, safely guarding of 
objects, people and property becomes easier and more reliable. An 
observer can view the screen in a safe place and in the case of any 
threat can, due to the various alarm settings, see with one look if 
there is a risk. Warm objects are usually highlighted in thermograms 
by contrasting colours - the surrounding may be a shade of grey and 
everything with a higher temperature than say 35°C is displayed in 
red. It is then quite obvious of where and what are the risks and quick 
action can be taken.  

The question is how to proceed if this does not 
concern the protection of an exactly specified 
area (parking place or entrance to a building), 
i.e. in cases where it is not possible to use a 
securely installed (stationary) thermal camera 
to monitor the designated area. The solution is 
the application of mobile systems. For 
monitoring small areas or searching for people 
in areas where anyone can walk within a 
restricted time, there are many types of handy 
thermal cameras available on the market. 
Although how do you proceed when the exact 
size of the monitored area is unknown or 
difficult to access? 

 
For such cases, Workswell offers an elegant and 
precise solution – the Workswell WIRIS infra-red 
thermal imaging system for drones. It is a light, 
compact set with a camera in the visible 
spectrum and a thermal camera which allows the 
user to quickly check any space within a large 
area. The system can detect people crossing land 
borders or to search for people missing in a large 
area. The Workswell WIRIS system can help to 
find drowning man in water just as well as a 
person trapped in by fire and smoke because 
they cannot be seen.  

 
 
During the flight, the Workswell WIRIS 
system can monitor a live image from 
both cameras and quickly react to any 
security threat. The whole flight can be 
recorded and analysed later to identify 
any risk phenomena. An advantageous 
feature offered by Workswell WIRIS 

system is the option to manually set the 
temperature scale within a very small  
temperature range. For example, within 
the range 10 °C to 35 °C when searching 
for missing persons. Moreover, the 
range can also be changed during the 
flight. Sensitivity can be set that other 

systems do not have resulting in a 
significant increase of the probability 
that the intruder or missing will be 
found. This feature makes  Workswell 
WIRIS the best tool for this application. 

 

 
 

A relatively less well-known fact is that infra-red radiation partially penetrates 
through undergrowth. Here is a comparison of the image intensifier (left) and the 
thermal camera (right) You can check the differences for yourself. 
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This image was produced at night. The intruder 
approaches the guarded object and was discovered 
in time due to the night vision provided by thermal 
cameras. 

 
 

 

Without the option to manually set the temperature range, there is a large 
risk of not seeing live objects due to insufficient system sensitivity! 

 
Another great help is setting of the temperature alarms as these aid with 
the identification of live items by highlighting in clear colours. Moreover, 
these alarms are fully adjustable during the flight from your RC controller 
and the alarm settings can be adjusted to the actual conditions without 
having to land. 

Handy or “flying” thermal camera inspections can be recommended for any 
safe inspection, for localizing the centre of fires, checking objects and areas 
and for searching for missing persons. Checking by drone is fast and 
undemanding and reduces the time required for intervention while 
increasing the probability of rescuing people and saving property. 
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 Why thermography 

 
 
 

 

 

 

 

 

 

 

 

 
 
 
 
 

 

 
Thermographic diagnostics of buildings was one of the first areas where thermohraphy was commercially used in the 1960s. A 
thermal camera can discover several construction defects that cannot be seen by the naked eye at the beginning and may only 
become obvious after some time when the building starts to degrade. The most frequently discovered problems relate to thermal 
bridges, water leaks and air proofing. 
 

 
 

 
 Continuously increasing energy prices have brought the need 
for construction with permanently increased heat insulation 
demands. Thermography is the ideal way of finding thermal 
bridges and unprofessional or inadequate insulation.  
Practice shows that the work of suppliers is unfortunately not 
always of the highest quality and their clients are cheated. 
The quality of the construction work is not high enough to 
achieve the result expected from the house. There are 
redundant energy losses, mould, etc. Using a ‘thermal 
camera’, things can be seen on the construction that are not 
visible to the naked eye.  
Thermographic measurement can find errors and produce 
professional measurements proving conclusively where the 
errors are. The client receives material which can be used for 
successful discussions with a negligent supplier. 

 
 

 
 

Thermographic Diagnostics of Buildings 

 
 

 Construction roof thermal bridges. They may be signs of serious roof 
damage and leaks. 
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 When can it be measured? 

 Conclusion 

 
Thermal bridges. 

 Why use drones for the inspection? 

 Why Workswell WIRIS? 

 
 

The difference between the interior and exterior must be at least 10°C. This cannot be measured during heavy rain or snow. The 
most suitable time for measuring is autumn and winter. 
 

 

Until recently mainly manual devices were used during thermographic inspections of buildings. They are perfect for measuring 
interiors. However, when measuring exteriors, the problem is to map the whole surface of the construction not only with high 
buildings, but also family houses where most of the roof is not easily accessible. 
 

 
To determine the level of a defect, the 
measured surface temperature must be 
known as precisely as possible. So, the 
thermal camera must be calibrated. 
Here in Workswell we are well aware of 
this and, therefore, each delivered 
WIRIS system is manually calibrated and 
the declared precision is ensured. The 
system also includes a calibration 
certificate confirming the declared 
precision. 
Moreover, Workswell WIRIS can be fully 
controlled from the ground by a 
standard RC control unit that you 
already use to control your drone. 
During the flight, the emissivity and the 
reflected temperature can be changed 

but more importantly the temperature 
range setting can be corrected. This is 
very important when searching for 

defects selection which image will be 
produced during the flight. 
Another important advantage of the 
WIRIS is that a traditional photo is 
produced for each thermal image. This 
is necessary in practice because it is 
difficult to identify from a thermal 
image the individual parts of the 
construction. 
When photographing buildings, the data 
must be processed into the measuring 
report. Therefore, Workswell WIRIS 
stores all data as radiometric and later a 
measuring report can be produced 
which proves the conclusion of the 
measurement and can be used in a 
claim.

 
 
 
 

Thermography is perfect for verifying 
that construction work has been 
correctly carried out and inspecting 
constructions. If a thermal camera 
discovers errors in the heating or 
construction of the building, the 
produced report and the calibrated 
camera will give you a cogent argument 
to make a claim. For high buildings or 

when inspecting roofs (where defects 
are the most common) it is very difficult 
to check the masonry using a manual 
thermal camera. A good solution is 
Workswel WIRIS thermal imaging 
system for drones, which is just as 
convenient as manual systems. 
Moreover, the system is calibrated and, 
therefore, the results of the 
measurements are conclusive. 
The other very important feature of the 
WIRIS system, which convinces people 
to select this application, is that the GPS 
coordinates can be stored to each saver 
image. This is important because a lot of 
inspections are carried out for large 
photo-voltaic power plants. It must be 
possible to determine from the 

produced images where to send 
technicians for additional analysis of 
suspicious panels. 
After measuring it must be possible to 
produce a report on notified problems. 
Therefore, in the SW Workswell 
CorePlayer measuring reports can be 
created. 
Another important function is manually 
setting the temperature range. Without 
this the meaning of individual colours in 
the image will be permanently changed 
and you will not be sure whether the 
panel has a high temperature increase 
which indicates a problem or a minor 
deviation. Practice show that this 
function can decrease the inspection 
time by up to 10 times! 

 

 


	highvoltage
	pipeline
	roof
	Workswell-WIRIS_photovoltaic
	security-and-rescue
	Workswell-WIRIS_building-inspection

