
Underfloor Heating as part of your tiling 
project
If you watch any home improvement TV shows you will often see that as part of a new build or renovation project that people choose 
underfloor heating.

Why? 
For starters it is more comfortable, conventional heating with wall mounted radiators create draughts - that is how they are designed 
to work by circulating cold air in at the floor level, heating it and the heated air naturally rising to the ceiling. Eventually the entire 
room warms up, but until that happens the room can feel draughty as the air moves around in a big circle.
With underfloor heating, the entire floor operates like a lower temperature radiator element. 

Underfloor heating also saves space, no wall mounted radiators means more flexibility with room layout, where you position furniture 
etc. 

Finally, underfloor heating is safer, unlike radiators that run hot, underfloor heating is warm, so no risk of scolding for the elderly or 
young children.

Which system - a quick summary
There are 2 main types of system. ‘Wet’, which comprises pipes running under the flooring surface, with warm water being pumped 
through them, or ‘dry’ , which consists of electrical wires being run under the flooring surface. 

There is no such thing as ‘best’, as best will depend on what is most important for you and your installation. 

If you haven't gone time to read all the details and just want a simple summary, then for bathroom renovation projects dry (electrical) 
underfloor heating usually has the most advantages, whereas for large, new build projects then wet systems make the most sense.



Which system - lots of detail
If you have made it this far, lets look at the the pros and cons of each system. Again It is vital to understand that one system is not 
necessarily better than another, instead what matters are the features that are important for your project.
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Installation • Layout is very flexible, as it is a 
single cable element only a few 
mm thick, it can be shaped to fit 
around objects such as fixed 
furniture, sanitary ware etc.

• Heating element can be installed 
by the tiler, saving install costs. 

• Final connection is a single cable 
to a fused spur, which is a 
relatively simple job for a qualified 
electrician.

• Pipework underfloor has to be 
designed to allow for the water 
cooling as it travels, usually quite a 
complex pattern. The specialist 
installer will use software to calculate 
the most efficient layout.

• All pipework has to be installed back 
to the boiler - if your boiler is located 
some distance away from the floor 
then you have to consider how to 
route/hide that pipework

• Pipework has to be concealed in floor 
screed - which has to be thick enough 
of course to cover the pipes. This 
raises the floor level, which is not 
normally a problem for new builds, 
but is much more difficult to deal with 
in a renovation as doorways now 
become lower.

• Electric underfloor heating is cheaper 
and easier to install, and suitable for 
renovations. 

• Water is more suited for new builds 
where it can be designed in to the 
construction.



Warmup Time • As soon as you switch on electric 
systems they are generating heat. 
This doesn't mean the floor will be 
instantly warm, it takes time for the 
heat to travel through the floor 
material, but there is no delay for 
the heating element to start 
outputting heat. 

• Bathrooms are suitable for this , 
you would heat them for an hour in 
the morning and then again for a 
couple of hours in the evening

• The boiler has to first warm the water, 
and the water has to circulate to the 
floor to be heated (potentially losing 
heat as it travels by warming up the 
pipes on the way). 

• Because the pipes are thicker than 
electrical wire, they have to be 
embedded in more material (usually a 
concrete screed). This material also 
has to be warmed up, which in turn 
warms up the tile. This large ‘thermal 
mass’ takes much longer to warm up.

• Electric heating systems start more 
quickly, and are therefore more suitable 
for areas that are going to be heated on 
a temporary basis and the heating will be 
switched on and off.

• Water systems work best when they are 
used in areas that are going to be 
constantly heated so the warmup time 
becomes unimportant.

Cool Down Time • Because the heating effect stops 
immediately that the power is 
switched off to the heating 
element, then the cool down starts 
almost immediately. 

• This is not normally a problem, 
unless you are using a Solar PV 
system and want to store 
generated electricity as heat during 
the day and release it at night. In 
this very specific scenario you 
would increase thermal mass of 
the system by embedding the 
wiring in a much thicker insulated 
screed so that the heat energy 
would be stored and then slowly 
released. 

• Because of the larger thermal mass, 
the system will take longer to cool 
down after heat has been applied. 
This smooths out the heating effect.  
There are no real advantages to this, 
it makes it more difficult to heat areas 
for short periods of time. 

• Electric systems generally cool down 
more quickly making them more 
controllable for zoned and temporarily 
heated spaces.

• Water systems cool down more slowly 
making them suitable for larger 
constantly heated spaces.
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Running Costs • Electricity costs approx 3x the cost 
of Gas for the equivalent amount 
of heating energy in the UK. 
Therefore electric systems should 
cost more 3x more to run? As 
always it depends on the particular 
system

• Electric heating is almost 100% 
efficient. In other words for every 
unit of energy consumed, all of it is 
turned in to heat. 

• It is also easier to control, easier to 
zone and faster acting. 

• This flexibility allows the unit cost 
of energy disadvantage to be 
outweighed in some 
circumstances.

• The most efficient gas boilers run at 
around 90% +  efficiency , i.e. 90% of 
the energy is turned in to usable heat.

• However there can be further losses 
as the hot water travels to the area to 
be heated, as all of the pipework en 
route will be losing heat. This might 
not matter of course if the pipework is 
travelling through parts of the building 
that also require heating. 

• The difficulty in setting different zones 
and the slow response time means 
that some areas of the building will be 
heated when they are unoccupied.

• Overall costs of ownership calculation 
need to include the installation costs and 
running costs. 

• If you are planning a large project then 
you should have these accurately 
calculated, and they should allow for the 
heat losses of the rooms to be heated.

• The most economical way of heating a 
space is to ensure that it is as well 
insulated as it can possibly be, so the 
actual energy required to go in to that 
space is as little as possible (because 
that heat energy is not escaping). 

• Maximising the insulation under the 
flooring heating elements is critical, the 
minimum that should be considered is 
12mm, but if more can be 
accommodated then that is better. 
Remember that while insulation is 
expensive to purchase and potentially to 
fit on a renovation project (trying to lower 
existing floor levels for example), the 
payback lasts for the lifetime of the 
system by reducing heat loss and startup 
times.

• After these calculations have been done 
then it is possible to work out which is 
most efficient.
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Control • This refers to how flexible the 
heating can be. Different rooms, at 
different temperatures, at different 
times?. With electric systems this 
is very easy to achieve, each zone 
can be set with a different 
schedule. So a spare room can be 
left unheated for example, while 
other rooms are heated. Start and 
stop times, along with 
temperatures can all be set 
differently.

• Electric systems usually have 2 
temperature sensors for each 
zone, one sensor is embedded in 
the floor to measure how warm the 
floor is, and another sensor is 
mounted either on the wall or 
ceiling to measure the air 
temperature in the room. This 
allows some systems to switch off 
the heating to the zone when the 
chill has been removed from the 
floor surface, to act as background 
or secondary heating, or they can 
act as the primary heating by 
continuing to supply heat in to the 
room until the measured air 
temperature reaches the required 
level.

• Because of the requirement to 
centrally heat water, then setting up 
separate zones becomes more 
complex as valves are required to 
manage each zone. 

• It is still possible to have separate 
schedules etc just like an electric 
based system, but the zones have to 
be much larger to make the 
complexity of setup worthwhile. 

• Due to the longer warmup/cooldown 
times and larger zones then it 
becomes less practical to try and 
stop/start the heating in response to 
whether the rooms are occupied or 
not.

• Because of the high level of control with 
electric systems, it is possible to just take 
the chill off the floors with a 30 minute 
‘blast’ just before you get up in the 
morning, which can be sufficient to make 
the rooms feel comfortable while people 
are rushing around in the morning before 
leaving the house (which you now no 
longer want to heat). 

• If you have unpredictable heating 
schedules and the building is often 
unoccupied then a high level of control is 
important. 

• On the other hand if the occupancy is 
predictable and less control is required 
then a water system makes sense.

• Finally, the control of all types of 
underfloor heating systems continues to 
improve, with smartphone apps allowing 
remote control of heating, even to the 
extent of automatically switching on heat 
based on your GPS location, so as you 
are within a certain distance of your 
home the heating is turned on, and then 
off again when you leave.
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Maintenance • Electric systems are essentially 
maintenance free, the cabling is 
designed to last decades, there 
are zero moving parts. 

• While you might worry ‘will the 
cabling burn out like a light bulb 
filament’ then consider the 
temperature that the cabling is 
running at, it is around 40 dec C at 
most. This is not much warmer 
than human body temperature!. In 
other words the cabling isn't 
glowing like a bulb filament (which 
runs at 2000 degrees C) so there 
is no risk of it burning out. 

• What if the cable does fail? Well 
manufacturing faults can occur, in 
that scenario a specialist repairer 
can use a thermal imaging camera 
to identify the exact point and then 
remove the floor surface (tile?) in 
that area to repair the cable.

• Water systems require maintenance 
as they comprise of mechanical 
components such as pumps, valves, 
and of course the boiler needs to be 
serviced to ensure that they run 
safely. 

• In addition the connections also need 
to be checked annually for leaks. 

• The pipework itself should not require 
any maintenance, and should not 
suffer any blockages (a special fluid 
is added to the water to prevent 
sludge build up).

• When calculating the costs of ownership 
of a system then the costs of a 
maintenance contract for the water 
based system and boiler needs to be 
added.
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